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1. Introduction
[bookmark: _Toc529013720]This contribution provides a summary of remaining issues on Type A PUSCH repetitions for Msg3 proposed in contributions submitted under AI 8.8.3 and AI 8.8.4. 
2. Summary of Tdocs 
2.1 Indication of MCS index for Msg3 re-transmission with repetitions 
2.1.1 [Closed] Issue #1: Indication of MCS index for Msg3 re-transmission
In RAN1#107-e, it was agreed to use MCS information filed for repetition indication of Msg3 repetition. For Msg3 re-transmission, the repetition factor is indicated the same way as initial transmission, i.e., using 2 MSB bits of the MCS information field in DCI format 0_0 with CRC scrambled by the TC-RNTI for selecting one value from the four candidate values configured by SIB1. However, how to indicate the MCS index for re-transmission is not concluded yet. 
	Working Assumption 
Down-select only one from the following methods for indication of the number of repetitions of Msg3 initial transmission.
· Alt 1: If TDRA information field is chosen, Option 2 is supported. 
·   The candidate values for repetition factor could be chosen from {[1], 2, 3, 4, 7, 8, [12], [16]} 
· Alt 2: If MCS information field is chosen, repurpose the MCS information field as follows.
· 2 MSB bits of the MCS information field are used for selecting one repetition factor from a SIB1 configured set with 4 candidate values.
·  The set of candidate values for repetition factor could be chosen from {[1], 2, 3, 4, 7, 8, [12], [16]}
Note: Whether ‘1’ is included depends on the outcome of interpretation of the selected information field.
Agreement
· For indication of the number of repetitions of Msg3 initial transmission, Alt 2 (i.e., using MCS information field) is adopted. 
· Four candidate MCS indexes can be configured by SIB1 for Msg3 initial transmission. MCS 0~3 are applied if the configuration is absent.
· If the four candidate repetition factors are not configured, the default values are {1, 2, 3, 4}. 
Agreement 
For repetition indication for Msg3 re-transmission, Option 1 (i.e., use the same mechanism as supported for Msg3 initial transmission) is adopted. 
FFS: [8] MCS index to be used for Msg3 re-transmission



Companies’ views on indication of MCS index for Msg3 re-transmission are summarized below.
· Option 1: The 3 LSB bits of MCS information field in DCI format 0_0 with CRC scrambled by the TC-RNTI is used to indicate one value from 8 candidate MCS indexes for Msg3 retransmission.
·  Option 1-A: The 8 candidate MCS indexes are MCS 0~7. 
· Support: [1, Huawei, HiSilicon], [3, ZTE], [5, Nokia, Nokia Shanghai Bell], [7, NTT DOCOMO], [13, xiaomi], [14, 	China Telecom], [15, Sharp], [19, WILUS]
·  Option 1-B: The 8 candidate MCS indexes can be configured by SIB1, MCS 0~7 are applied if the configuration is absent. The first 4 indexes of the 8 candidate MCS indexes are used for initial PUSCH transmission scheduled by RAR UL grant. 
· Support: [6, Samsung], [10, OPPO], [11, Intel], [17, CMCC], [18, LG]
·  Option 1-C: The first four candidate MCS indexes are the ones configured by SIB for initial transmission. If this configuration is absent, MCS 0~3 are used; Additional four candidate MCS indexes configured by SIB1 are used for retransmission. If this configuration is absent, MCS 4~7 are used.
·  [9, Panasonic ], [16, 	InterDigital]
· Option 2: The same set of MCS indexes for Msg3 initial transmission is adopted for Msg3 retransmission. LSB 2 bits of MCS information field in DCI format 0_0 scrambled with TC-RNTI are used to indicate MCS configuration. 
·  Support: [2, vivo], [4, CATT]
·  [4, CATT]: For the remaining 4 states of 3 LSB bits of MCS bit field, X=3 states are corresponding to the last 3 lines in Table 5.1.3.1-1 when transform precoding is disabled. X=4 states are corresponding to the last 4 lines in Table 6.1.4.1-1 when transform precoding is enabled.

[bookmark: _Toc92292726]In addition, [22, Nokia] provides some evaluation results and have the following observation: 
· Restricting the MCS index configuration to indices from MCS#0 and MCS#7 does not yield deterministic and significant performance loss/increase as compared to higher MCS indices counterparts (it depends on the considered configuration).

First round
For above options, FL understanding is provided below.
· Option 1-A is simpler and has no additional RRC impact. 
· Theoretically, Option 1-B/1-C can provide better performance. However, it seems MCS index larger than 7 would not be typically used based on the evaluation in RAN1#107-e. In addition, Option 1-B/1-C has additional RRC impacts, which should be avoided if possible in maintenance phase. 
·  The main difference between Option 1-B and 1-C is whether to use one RRC parameter or two RRC parameters for configuring the candidate MCS indexes.
·  If no consensus can be reached for the additional RRC impact of Option 1-B/1-C, Option 1-A would be the default option as MCS 0~7 are also proposed to use if no RRC configuration is present for Option 1-B/1-C. 
· For Option 2, the restriction of using the same set of MCS indexes between Msg3 initial and re-transmission seems not necessary. Note that, the previous agreements only states to use the same mechanism as supported for Msg3 initial transmission for repetition indication of Msg3 re-transmission (i.e., no restriction on MCS indication). 

With above analysis, it seems more reasonable to adopt Option 1-A. However, for the first round of discussion, FL would like to collect companies’ views first. 
	Company
	Comments

	Samsung 
	If we start from zero, we would agree FL’s comments that it is reasonable to adopt MCS 0~7, as we originally think MCS 0~3 should be enough, however, it’s 
However, we are not. Given the fact that initial msg3 transmission scheduled by RAR UL grant can use SIB1 configured 4 values; we did not see why we need a different option for msg3 retransmission, which purely use default 0~7 MCS values. 

	Intel
	We prefer Option 1-B. We share similar view as Samsung, and Option 1-B can provide certain flexibility on the MCS for Msg3 retransmission and also reduce the signaling overhead. 

	Nokia/NSB
	We prefer Option 1-A and have similar opinion as the one expressed by FL on the impact of this decision on RRC parameters. We do not see a strong use case for the introduction of a new parameter. On the other hand, we have no technical objection to Option 1-B, if this is what the group wishes to agree on.

	Sharp
	We prefer Option 1-A. In maintenance phase, whether a proposed change is essential or not should be discussed. In the current specification, it clearly states that no RRC configured MCS sets are applied for msg3 retransmission. We don’t think proposed changes in options than Option 1-A is not essential.
Further, technically we have the following observation.
Option 1-B/C causes increased SIB1 overhead.
Option 2 has less flexibility. 8 code points should be utilized.

	Panasonic
	We support the above FL analysis. We are also fine with Option 1-A.

	OPPO
	We share similar views as Samsung and Intel. SIB1 configured 4 values can be used for Msg3 initial transmission for flexibility. We wonder why the similar mechanism can not be used for Msg3 re-transmission. For option 1-B, there is still only one RRC parameter, which has no additional RRC impacts. For the SIB1 overhead, the overhead of RRC parameter indicating 4 and 8 MCS values depends on how to indicate the MCS values from the MCS table. It is not certainly that option 1-B has increased SIB1 overhead. 

	Qualcomm
	We prefer Option 1-A.

	Apple
	Tend to support 1-A (similar view as FL) 

	vivo1
	We prefer option 2, there’s no need to use a different set of MCS values for initial and retransmission of Msg3.

	LG
	We prefer to configure candidate values of MCS for re-transmission of msg3 PUSCH repetition via by SIB1 because this is aligned with previous agreement for initial transmission of msg3 PUSCH repetition. 
But, if majority companies are supporting to use only default set of MCS for re-transmission (i.e., option 1-A), we can be flexible to support option 1-A for progress.

	Ericsson
	1-B is preferred. 
The SIB1 parameter of the candidate MCS indexes for initial transmission and retransmission of Msg3 can be configured as a sequence of 4 or 8 values as follows. 
    mcs-Msg3repetition                  CHOICE {
            mcs-4values                 SEQUENCE (SIZE (4)) OF MCS
            mcs-8values                 SEQUENCE (SIZE (8)) OF MCS            
   }     
The CHOICE type means there is no need to configure both mcs-4values and mcs-8values. If only a sequence of 4 MCS indexes is configured, the default MCS indexes are used for Msg3 retransmission, which is similar to Option 1-A. But 1-B allows the possible configuration of 8 MCS indexes, where the first four values can be used for Msg3 initial transmission, and all indexes are for Msg3 retransmission. 

	WILUS
	We prefer Option 1-A and support the FL’s analysis. Additional flexibility other than MCS 0~7 is not necessary for CE UE.

	CATT
	To clarify, we think the current logic of initial transmission can be followed: (1) If SIB1 explicitly configures MCS indices, use them; (2) If not configured, use predefined default MCS indices values.
As for re-transmission, it seems natural that (1) SIB1 can explicitly configure (4 or) 8 MCS indices for retransmission. (2) If not configured, predefined default MCS indices are used. Hence, Option 1-B, 1-C and Option 2 are fine to us.
For default MCS indices, it is important to include last 3 or 4 MCS indices (depends on waveform and the corresponding MCS table) in current MCS table. In this case, TBS is the same with initial transmission, and only modulation order is indicated. Code rate is automatically adjusted. This is already supported since Rel-15, which can provide more flexible time-frequency resource allocation for gNB to handle. Otherwise, the gNB can only use very limited time-frequency resource combinations to guarantee the same TBS. 

FL: For the reserved rows, FL’s understanding is it can only be used in case of the latest PDCCH for the same transport block using . It means it can only be used for the re-transmission of Msg3 re-transmission. Even if more than 1 re-transmission happens, gNB can still choose to use low MCS index. So, it seems not typical to use the reserved rows for Msg3. 

	China Telecom
	We prefer Option 1-A.

	NTT DOCOMO
	Prefer Option 1-A. 
Unless any benefit using MCS index larger than 7 is observed in terms of coverage performance, we prefer the way to avoid any impacts on RRC parameters. 

	CMCC
	Both Option 1-A and 1-B are acceptable for us. The Option 1-A makes the procedure much easier and does not add more bits in SIB1 which means better performance in coverage. But the Option 1-B is similar with what we have agreed for initial transmission, and the flexibility may take effort when a larger payload transmit on Msg3.

	Spreadtrum
	We prefer Option 1-A.

	Xiaomi
	We share the similar view as FL and Nokia. The default MCS 0~7 is enough according to simulation results given by Nokia and we can’t see the need to configure 8 candidate values which will increase the overhead of SIB1. 
For Option 1-B, the MCS configuration of initial transmission and re-transmission is bound. And, if 8 MCS candidate values for re-transmission are not configured, then a higher MCS level than MCS 3 can’t be obtained for initial transmission, which is against the original intention of our design.
FL: Agree that Option 1-B will bundle initial and re-transmission together and have the issue you pointed out. 
For Option 1-C, an example is given below: Assume the first four MCS candidate indexes are {1, 4, 7, 10} configured by SIB1, and no additional four candidate values are given by SIB1. Then, available 8 MCS indexes for re-transmission are {1, 4, 7, 10, 4, 5, 6, 7} {1, 4, 5, 6, 7, 10}, i.e., the value range of initial transmission and re-transmission may be the same and 3 bits seem too many for the indication of the MCS field for re-transmission…
FL: Even your example, 3 bits are still needed. 
Thus, we propose using only 2 bits to indicate the MCS field for re-transmission can also be considered, just the same way as initial transmission.  
Besides, we are also fine with Option 1-A.

	ZTE
	Option 1-A is preferred while we are also ok with Option 1-B. 

	Huawei, HiSilicon
	We prefer Option 1-A.

	FL 
	@CATT, Xiaomi, Please find my reply inline above.
The current status is summarized below. 
	Options 
	Support 
	Can live with
	Pros&Cons

	Option 1-A
	Nokia/NSB, Sharp, Panasonic, Qualcomm, Apple, WILUS, China Telecom, NTT DOCOMO, CMCC, Spreadtrum, ZTE, Huawei/HiSilicon
	LG
	Simpler without additional RRC impact; A bit less flexible. 

	Option 1-B
	Samsung, Intel, OPPO, LG, Ericsson, CATT, CMCC
	Nokia/NSB, ZTE
	Better flexibility while require additional RRC impact and cause more SIB1 overhead. 

	Option 2
	vivo, CATT, Xiaomi
	
	



For the upcoming GTW, FL suggests to go with Option 1-A, with also providing Option 1-B as one alternative. 
Proposal for Issue#1: The 3 LSB bits of MCS information field in DCI format 0_0 with CRC scrambled by the TC-RNTI is used to indicate one value from 8 candidate MCS indexes for Msg3 retransmission.
· Option 1-A: The 8 candidate MCS indexes are MCS 0~7. 
· Support/Can live with: Nokia/NSB, Sharp, Panasonic, Qualcomm, Apple, WILUS, China Telecom, NTT DOCOMO, CMCC, Spreadtrum, ZTE, Huawei/HiSilicon, LG
· [Option 1-B: The 8 candidate MCS indexes can be configured by SIB1, MCS 0~7 are applied if the configuration is absent. The first 4 indexes of the 8 candidate MCS indexes are used for initial PUSCH transmission scheduled by RAR UL grant.] 
· Support/Can live with: Samsung, Intel, OPPO, LG, Ericsson, CATT, CMCC, Nokia/NSB, ZTE



Second round
Based on the input in the first round, it seems no consensus to introduce a solution with additional RRC impact. In such case, FL thinks the only way we can go is Option 1-A. 
·  If no consensus can be reached for the additional RRC impact of Option 1-B/1-C, Option 1-A would be the default option as MCS 0~7 are also proposed to use if the RRC configuration is not present for Option 1-B/1-C. 

So, FL would like to check whether companies could live with the following proposal. Please comment only if you have strong concerns. 
Proposal for Issue#1: The 3 LSB bits of MCS information field in DCI format 0_0 with CRC scrambled by the TC-RNTI is used to indicate one value from 8 candidate MCS indexes for Msg3 retransmission.
· The 8 candidate MCS indexes are MCS 0~7. 

	Company
	Comments

	Intel
	We do not support the proposal. 
Although we understand the intention, it is not clear to us why same mechanism cannot be defined for Msg3 initial transmission. The same level of flexibility should be introduced for Msg3 retransmission.
We still support Option 1-B.  

	vivo2
	According to the discussions in the first round, we do not see reasonable technical justification of using a higher modulation order or target coding rate for the retransmission compared to initial transmission of Msg3 when Msg3 is already requested to be repeated, in which case same or lower MCS should be used by retransmission of Msg3 in our understanding.
With that, we still prefer option 2 to use same MCS value set for initial and retransmission of Msg3 when repeated.
FL: If Option 1-A is chosen, it doesn’t mean re-transmission will use higher modulation order larger than initial transmission, for which the MCS is configurable and could be large. 

	Samsung 
	This discussion situation is amusing.
In the last RAN1 meeting, there is strong preference (many simulations even are presented) intending to keep 4bits MCS and not repurpose half of it to be 2bits. It leads to 2LSBs are indicating 4 MCS index configured by gNB to provide a way for using higher MCS index.
Now it comes to msg3 repetition, suddenly there is strong preference to keep using default 0~7. Of course, one can say, 0~7 is enough. But who has really approved that 0~3 is not enough at the beginning. 
FL: I think you have already pointed out why the situation is ‘amusing’ ^_^. The situation is different for Msg3 re-transission as it has 3 bits left for MCS indication. If you check previous simulation assumption (e.g., summarized in R1-2112023), you can find the typical MCS indexes used for simulation is not larger than 7. That’s the majority think MCS0~7 is sufficient for re-transmission. 
Besides, the FL’s comment already put the no-lose ground for option 1-A, because the option 1-A is regarded as “default” one.
Regarding the proposal:
1. we share view as Intel, same mechanism should apply, so we support option 1-B;
2. we did not agree the comments on the option 1-A to be default. The default behavior is that, still the 2LSB in the among MCS bit filed to indicate the 4 values configured by the gNB. That means for DCI scheduled msg3 retransmission, the middle bit will be ignored. But this is the same behavior for MCS reading for msg3 initial and re-transmission.
FL: For re-transmission, we only agreed to use 2 MSB bits for repetition indication. It means the 3 LSB bits are left for indication of MCS. Note that we didn’t agree to use the same mechanism for MCS indication between initial transmission and re-transmission. 

	Ericsson
	We still prefer Option 1-B. 
As mentioned in the first round, the SIB1 parameter, mcs-Msg3repetition, can have a valid length of 4 or 8 MCS indexes. If the configuration of 8 candidate MCS indexes is absent, it could be either the parameter is absent in SIB1, or the parameter has a sequence of 4 candidate MCS indexes. Therefore, we propose the following change in red.
· [Option 1-B: The 8 candidate MCS indexes can be configured by SIB1, MCS 0~7 are applied if the configuration of the 8 candidate MCS indexes is absent. The first 4 indexes of the 8 candidate MCS indexes are used for initial PUSCH transmission scheduled by RAR UL grant.] 
One SIB1 parameter for both Msg3 initial transmission and retransmission saves signaling overhead. It is up to gNB to configure 4 or 8 candidate MCS indexes in SIB1. If the gNB thinks no need to configure high MCS index, a configuration of 4 values enables the gNB to use the default MCS indexes for Msg3 retransmission.
FL: I can understand your point, while I am afraid your proposed configuration method is not aligned with other proponents of Option 1-B. That is, if mcs-Msg3repetition is configured, it will always configure 8 candidate values and the first 4 are for initial transmission. 

	CATT
	We do not support this proposal.
Regarding the FL’s reply ‘only be used for the re-transmission of Msg3 re-transmission’, we have different understanding. The MCS indices  or are typically applied for any PUSCH re-transmission, and can also be used for the first Msg3 re-transmission. 

FL: I copied related spec texts below. FL’s understanding is, if the reserved MCS indexes are used, the TBS will refer to a DCI transported in the latest PDCCH for the same transport block using . Msg3 initial transmission is scheduled by RAR UL grant instead of DCI. Therefore, the first Msg3 re-transmission cannot refer to Msg3 initial transmission. That is, the first Msg3 re-transmission cannot be scheduled with the reserved MCS indexes.  
	the fallbackRAR shall be the same as the TB size used in the corresponding MsgA PUSCH transmission.
else if

-	 and transform precoding is disabled and Table 5.1.3.1-2 is used, or

-	 and transform precoding is enabled, 


-	the TBS is assumed to be as determined from the DCI transported in the latest PDCCH for the same transport block using . If there is no PDCCH for the same transport block using , and if the initial PUSCH for the same transport block is transmitted with configured grant, 
-	the TBS shall be determined from configuredGrantConfig for a configured grant Type 1 PUSCH.
-	the TBS shall be determined from the most recent PDCCH scheduling a configured grant Type 2 PUSCH.



Option 1-B, although not our first preference, at least leave a door for the possible utilization of  or  by explicit configuration in SIB1. Thus it is acceptable to us.

	FL
	Please find my inline comment above. 
@All, On one hand, proponents of Option 2 think Msg3 re-transmission needs to be scheduled with low MCS indexes when initial transmission fails. On the other hand, proponents of Option 1-B prefers more flexibility for re-transmission. Option 1-A is actually the middle ground between Option 1-B and Option 2. In addition, different proponents of Option 1-B still have different views on detailed singing structure. From FL perspective, each option can work, and we have to choose one way or another. For now, as FL, I still think Option 1-A supported by the majority is the most reasonable way out. 

	OPPO
	We do not support this proposal. 
We share the views with Intel, Samsung and Ericsson. It is not clear to us why only way we can go is Option 1-A. The SIB1 parameter is optionally configured. The SIB1 overhead is not a concern. When configuration of 8 candidate MCS indexes is absent, MCS 0~7 can still be applied by default. 
We still prefer Option 1-B. 

	Qualcomm
	Support the proposal.

	LG
	We can live with the Proposal for Issue#1.

	vivo3
	Just to clarify that our intention of supporting option 2 is not simply allowing lower MCS value for retransmission, our intention is to have same range of MCS values for initial and retransmission of Msg3 without any additional changes specifically for retransmission of Msg3.

	FL
	It seems the situation is not changed. FL will ask for GTW discussion for this issue. 

Proposal for Issue#1: The 3 LSB bits of MCS information field in DCI format 0_0 with CRC scrambled by the TC-RNTI is used to indicate one value from 8 candidate MCS indexes for Msg3 retransmission.
· Option 1-A: The 8 candidate MCS indexes are MCS 0~7. 
· Support/Can live with: Nokia/NSB, Sharp, Panasonic, Qualcomm, Apple, WILUS, China Telecom, NTT DOCOMO, CMCC, Spreadtrum, ZTE, Huawei/HiSilicon, LG
· [Option 1-B: The 8 candidate MCS indexes can be configured by SIB1, MCS 0~7 are applied if the configuration is absent. The first 4 indexes of the 8 candidate MCS indexes are used for initial PUSCH transmission scheduled by RAR UL grant.] 
· Support/Can live with: Samsung, Intel, OPPO, Ericsson, CATT, [LG, CMCC, Nokia/NSB, ZTE]

	Xiaomi
	Support the proposal.

	Ericsson
	Regarding Option 1-B, we support that if mcs-Msg3repetition is configured, it will always configure 8 candidate values and the first 4 are for initial transmission. If companies have a concern of the signaling overhead of Option 1-B, there are always ways to design the parameter to reduce the overhead.

	Samsung
	Share with view of E///.

	FL
	The following agreements are reached during GTW session. The issue is now closed. 

Agreements
The 3 LSB bits of MCS information field in DCI format 0_0 with CRC scrambled by the TC-RNTI is used to indicate one value from 8 candidate MCS indexes for Msg3 retransmission.
The 8 candidate MCS indexes can be configured by SIB1, MCS 0~7 are applied if the configuration is absent. The first 4 indexes of the 8 candidate MCS indexes are used for initial PUSCH transmission scheduled by RAR UL grant.



2.1.2 [Closed] Text proposals for Issue#1 
Based on what we have been agreed, FL would like to open the floor for discussion on the TP for Issue#1. 

Text Proposal for Clause 7.3.1.1.1 in TS 38.212 h00
	
7.3.1.1.1	Format 0_0
**Unchanged parts are omitted**
The following information is transmitted by means of the DCI format 0_0 with CRC scrambled by TC-RNTI:
-	Identifier for DCI formats – 1 bit
-	The value of this bit field is always set to 0, indicating an UL DCI format
-	Frequency domain resource assignment – number of bits determined by the following:

-	bits if the higher layer parameter useInterlacePUCCH-PUSCH in BWP-UplinkCommon is not configured, where

-	 is the size of the initial UL bandwidth part.
-	For PUSCH hopping with resource allocation type 1:




-	 MSB bits are used to indicate the frequency offset according to Table 8.3-1 in Clause 8.3 of [5, TS 38.213], where  if  and  otherwise

-	 bits provide the frequency domain resource allocation according to Clause 6.1.2.2.2 of [6, TS 38.214]
-	For non-PUSCH hopping with resource allocation type 1:

-	 bits provide the frequency domain resource allocation according to Clause 6.1.2.2.2 of [6, TS 38.214] 
-	If the higher layer parameter useInterlacePUCCH-PUSCH in BWP-UplinkCommon is configured 
-	5 bits provide the frequency domain resource allocation according to Clause 6.1.2.2.3 of [6, TS 38.214] if the subcarrier spacing for the active UL bandwidth part is 30 kHz
-	6 bits provide the frequency domain resource allocation according to Clause 6.1.2.2.3 of [6, TS 38.214] if the subcarrier spacing for the active UL bandwidth part is 15 kHz
-	Time domain resource assignment – 4 bits as defined in Clause 6.1.2.1 of [6, TS 38.214]
-	Frequency hopping flag – 1 bit according to Table 7.3.1.1.1-3, as defined in Clause 6.3 of [6, TS 38.214]
-	Modulation and coding scheme – 5 bits as defined in Clause 6.1.4.1 of [6, TS 38.214]
-  If the UE requests Msg3 PUSCH transmission with repetitions [11, TS 38.321], 5 bits as defined in Clause 6.1.2.1 and Clause 6.1.4.1 of [6, TS 38.214], 
-  else, 5 bits as defined in Clause 6.1.4.1 of [6, TS 38.214].
-	New data indicator – 1 bit, reserved
-	Redundancy version – 2 bits as defined in Table 7.3.1.1.1-2
-	HARQ process number – 4 bits, reserved
-	TPC command for scheduled PUSCH – 2 bits as defined in Clause 7.1.1 of [5, TS 38.213] 
-	ChannelAccess-CPext – 2 bits indicating combinations of channel access type and CP extension as defined in Table 7.3.1.1.1-4, or Table 7.3.1.1.1-4A if ChannelAccessMode-r16 = "semistatic" is provided, for operation in a cell with shared spectrum channel access; 0 bit otherwise
-	Padding bits, if required.
-	UL/SUL indicator – 1 bit if the cell has two ULs and the number of bits for DCI format 1_0 before padding is larger than the number of bits for DCI format 0_0 before padding; 0 bit otherwise. The UL/SUL indicator, if present, locates in the last bit position of DCI format 0_0, after the padding bit(s).
-	If 1 bit, reserved, and the corresponding PUSCH is always on the same UL carrier as the previous transmission of the same TB
**Unchanged parts are omitted**



Text Proposal for Clause 6.1.4.1 in TS 38.214 h00
	
6.1.4.1	Modulation order and target code rate determination
For a PUSCH scheduled by RAR UL grant or 
for a PUSCH scheduled by a fallbackRAR UL grant or
for a MsgA PUSCH transmission, or
for a PUSCH scheduled by a DCI format 0_0 with CRC scrambled by C-RNTI, MCS-C-RNTI, TC-RNTI, CS-RNTI, or 
for a PUSCH scheduled by a DCI format 0_1 or DCI format 0_2 with CRC scrambled by C-RNTI, MCS-C-RNTI, CS-RNTI, SP-CSI-RNTI, or 
for a PUSCH with configured grant using CS-RNTI, and
if transform precoding is disabled for this PUSCH transmission according to Clause 6.1.3
-	if mcs-TableDCI-0-2 in pusch-Config is set to 'qam256', and PUSCH is scheduled by a PDCCH with DCI format 0_2 with CRC scrambled by C-RNTI or SP-CSI-RNTI,
-	the UE shall use IMCS and Table 5.1.3.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel;
-	elseif the UE is not configured with MCS-C-RNTI, mcs-TableDCI-0-2  in pusch-Config is set to 'qam64LowSE', and the PUSCH is scheduled by a PDCCH by a PDCCH with DCI format 0_2 with CRC scrambled by C-RNTI or SP-CSI-RNTI,
-	the UE shall use IMCS and Table 5.1.3.1-3 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
-	elseif mcs-Table in pusch-Config is set to 'qam256', and PUSCH is scheduled by a PDCCH with DCI format 0_1 with CRC scrambled by C-RNTI or SP-CSI-RNTI,
-	the UE shall use IMCS and Table 5.1.3.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
-	elseif the UE is not configured with MCS-C-RNTI, mcs-Table in pusch-Config is set to 'qam64LowSE', and the PUSCH is scheduled by a PDCCH with a DCI format other than DCI format 0_2 in a UE-specific search space with CRC scrambled by C-RNTI or SP-CSI-RNTI,
-	the UE shall use IMCS and Table 5.1.3.1-3 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
-	elseif the UE is configured with MCS-C-RNTI, and the PUSCH is scheduled by a PDCCH with CRC scrambled by MCS-C-RNTI,
-	the UE shall use IMCS and Table 5.1.3.1-3 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
-	elseif mcs-Table in configuredGrantConfig is set to 'qam256', 
-	if PUSCH is scheduled by a PDCCH with CRC scrambled by CS-RNTI or
-	if PUSCH is transmitted with configured grant
-	the UE shall use IMCS and Table 5.1.3.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
-	elseif mcs-Table in configuredGrantConfig is set to 'qam64LowSE', 
-	if PUSCH is scheduled by a PDCCH with CRC scrambled by CS-RNTI or
-	if PUSCH is transmitted with configured grant,
-	the UE shall use IMCS and Table 5.1.3.1-3 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel. 
-	elseif for a MsgA PUSCH transmission, 
-	the UE shall use higher layer parameter msgA-MCS for IMCS and Table 5.1.3.1-1 to determine the Target code rate (R) used in the physical uplink shared channel.
-	elseif for PUSCH repetition type A the UE requests Msg3 PUSCH transmission with repetitions [11, TS 38.321], when transmitting PUSCH scheduled by RAR UL grant,
-	the 2 LSBs of the MCS information field of the RAR UL grant provide a codepoint to determine the MCS index IMCS according to Table 6.1.4.1-3, based on whether or not the higher layer parameter mcs-Msg3Repetition is configured. The UE shall use the determined IMCS and Table 5.1.3.1-1 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
-	elseif the UE requests Msg3 PUSCH transmission with repetitions [11, TS 38.321], when transmitting PUSCH scheduled by DCI format 0_0 with CRC scrambled by the TC-RNTI,
-	the 3 LSBs of the MCS information field of the DCI format 0_0 with CRC scrambled by the TC-RNTI provide a codepoint to determine the MCS index IMCS according to Table 6.1.4.1-4, based on whether or not the higher layer parameter mcs-Msg3Repetition is configured. The UE shall use the determined IMCS and Table 5.1.3.1-1 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
-	else
-	the UE shall use IMCS and Table 5.1.3.1-1 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
else
-	if mcs-TableTransformPrecoderDCI-0-2 in pusch-Config is set to 'qam256', and PUSCH is scheduled by a PDCCH with DCI format 0_2 with CRC scrambled by C-RNTI or SP-CSI-RNTI,
-	the UE shall use IMCS and Table 5.1.3.1.-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel. 
-	elseif the UE is not configured with MCS-C-RNTI, mcs-TableTransformPrecoderDCI-0-2 in pusch-Config is set to 'qam64LowSE', and the PUSCH is scheduled by a PDCCH with DCI format 0_2 with CRC scrambled by C-RNTI or SP-CSI-RNTI,
-	the UE shall use IMCS and Table 6.1.4.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
-	elseif mcs-TableTransformPrecoder in pusch-Config is set to 'qam256', and PUSCH is scheduled by a PDCCH with DCI format 0_1 with CRC scrambled by C-RNTI or SP-CSI-RNTI,
-	the UE shall use IMCS and Table 5.1.3.1.-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel. 
-	elseif the UE is not configured with MCS-C-RNTI, mcs-TableTransformPrecoder in pusch-Config is set to 'qam64LowSE', and the PUSCH is scheduled by a PDCCH with a DCI format other than DCI format 0_2 in a UE-specific search space with CRC scrambled by C-RNTI or SP-CSI-RNTI,
-	the UE shall use IMCS and Table 6.1.4.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
-	elseif the UE is configured with MCS-C-RNTI, and the PUSCH is scheduled by a PDCCH with CRC scrambled by MCS-C-RNTI,
-	the UE shall use IMCS and Table 6.1.4.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
-	elseif mcs-TableTransformPrecoder in configuredGrantConfig is set to 'qam256', 
-	if PUSCH is scheduled by a PDCCH with CRC scrambled by CS-RNTI or
-	if PUSCH is transmitted with configured grant,
-	the UE shall use IMCS and Table 5.1.3.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
-	elseif mcs-TableTransformPrecoder in configuredGrantConfig is set to 'qam64LowSE',
-	if PUSCH is scheduled by a PDCCH with CRC scrambled by CS-RNTI or
-	if PUSCH is transmitted with configured grant,
-	the UE shall use IMCS and Table 6.1.4.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel. 
-	elseif for a MsgA PUSCH transmission,
-	the UE shall use higher layer parameter MsgA-MCS for IMCS and Table 6.1.4.1-1 to determine the Target code rate (R) used in the physical uplink shared channel.
-	the UE shall use q=2 for determining modulation order Qm in Table 6.1.4.1-1.
[bookmark: OLE_LINK18]-	elseif for PUSCH repetition type A the UE transmits a PRACH using a resource associated with a corresponding Msg3 PUSCH transmission with repetitions [11, TS 38.321], when transmitting PUSCH scheduled by RAR UL grant,
-	the 2 LSBs of the MCS information field of the RAR UL grant provide a codepoint to determine the MCS index IMCS according to Table 6.1.4.1-3, based on whether or not the higher layer parameter mcs-Msg3Repetition is configured. The UE shall use the determined IMCS and Table 6.1.4.1-1 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
-	elseif the UE transmits a PRACH using a resource associated with a corresponding Msg3 PUSCH transmission with repetitions [11, TS 38.321], when transmitting PUSCH scheduled by DCI format 0_0 with CRC scrambled by the TC-RNTI, 
-	the 3 LSBs of the MCS information field of the DCI format 0_0 with CRC scrambled by the TC-RNTI provide a codepoint to determine the MCS index IMCS according to Table 6.1.4.1-4, based on whether or not the higher layer parameter mcs-Msg3Repetition is configured. The UE shall use the determined IMCS and Table 6.1.4.1-1 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
-	else
-	the UE shall use IMCS and Table 6.1.4.1-1to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
end
<Unchanged parts are omitted>
Table 6.1.4.1-3: MCS index IMCS as a function of 2 LSBs of MCS information field in RAR UL grant
	mcs-Msg3Repetition is configured
	
	mcs-Msg3Repetitions is not configured

	Codepoint
	IMCS
	
	Codepoint
	IMCS

	00
	First value of mcs-Msg3Repetition
	
	00
	0

	01
	Second value of mcs-Msg3Repetition
	
	01
	1

	10
	Third value of mcs-Msg3Repetition
	
	10
	2

	11
	Fourth value of mcs-Msg3Repetition
	
	11
	3



Table 6.1.4.1-4: MCS index IMCS as a function of 3 LSBs of MCS information field in DCI format 0_0 with CRC scrambled by the TC-RNTI
	mcs-Msg3Repetition is configured
	
	mcs-Msg3Repetitions is not configured

	Codepoint
	IMCS
	
	Codepoint
	IMCS

	000
	First value of mcs-Msg3Repetition
	
	000
	0

	001
	Second value of mcs-Msg3Repetition
	
	001
	1

	010
	Third value of mcs-Msg3Repetition
	
	010
	2

	011
	Fourth value of mcs-Msg3Repetition
	
	011
	3

	100
	Fifth value of mcs-Msg3Repetition
	
	100
	4

	101
	Sixth value of mcs-Msg3Repetition
	
	101
	5

	110
	Seventh value of mcs-Msg3Repetition
	
	110
	6

	111
	Eighth value of mcs-Msg3Repetition
	
	111
	7


<Unchanged parts are omitted>

	



First round
Companies are encouraged to provide your views on the proposed TPs. 
· Text Proposal for Clause 7.3.1.1.1 in TS 38.212 h00
· From FL perspective, this TP is nice to have, while it seems also ok to not endorse considering the updates in TS 38.214. 
· Text Proposal for Clause 6.1.4.1 in TS 38.214 h00

	Company
	Comments

	China Telecom
	We are fine with the above TP.

	vivo4
	Some comments:
1.  Adding all possible subclauses with “when applicable” is enough for changes to the definition of the MCS bit field. So, following changes
-	Modulation and coding scheme – 5 bits as defined in Clause 6.1.4.1 of [6, TS 38.214]
-  If the UE requests Msg3 PUSCH transmission with repetitions [11, TS 38.321], 5 bits as defined in Clause 6.1.2.1 and Clause 6.1.4.1 of [6, TS 38.214], 
-  else, 5 bits as defined in Clause 6.1.4.1 of [6, TS 38.214].
   
can be updated to
-	Modulation and coding scheme – 5 bits as defined in Clause 6.1.4.1 and Clause 6.1.2.1 of [6, TS 38.214] when applicable.

2.  There’s not need to mention “UE requests…” as “for PUSCH repetition type A” already means UE has requested the Msg3 repetition. So, following updates
elseif for PUSCH repetition type A the UE requests Msg3 PUSCH transmission with repetitions [11, TS 38.321], when transmitting PUSCH scheduled by RAR UL grant,
-	the 2 LSBs of the MCS information field of the RAR UL grant provide a codepoint to determine the MCS index IMCS according to Table 6.1.4.1-3, based on whether or not the higher layer parameter mcs-Msg3Repetition is configured. The UE shall use the determined IMCS and Table 5.1.3.1-1 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
-	elseif the UE requests Msg3 PUSCH transmission with repetitions [11, TS 38.321], when transmitting PUSCH scheduled by DCI format 0_0 with CRC scrambled by the TC-RNTI,
-	the 3 LSBs of the MCS information field of the DCI format 0_0 with CRC scrambled by the TC-RNTI provide a codepoint to determine the MCS index IMCS according to Table 6.1.4.1-4, based on whether or not the higher layer parameter mcs-Msg3Repetition is configured. The UE shall use the determined IMCS and Table 5.1.3.1-1 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.

can be replaced by 
elseif for PUSCH repetition type A, when transmitting PUSCH scheduled by RAR UL grant,
-	when transmitting PUSCH scheduled by RAR UL grant, the 2 LSBs of the MCS information field of the RAR UL grant provide a codepoint to determine the MCS index IMCS according to Table 6.1.4.1-3, based on whether or not the higher layer parameter mcs-Msg3Repetition is configured. The UE shall use the determined IMCS and Table 5.1.3.1-1 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
-	when transmitting PUSCH scheduled by DCI format 0_0 with CRC scrambled by the TC-RNTI, 	the 3 LSBs of the MCS information field of the DCI format 0_0 with CRC scrambled by the TC-RNTI provide a codepoint to determine the MCS index IMCS according to Table 6.1.4.1-4, based on whether or not the higher layer parameter mcs-Msg3Repetition is configured. The UE shall use the determined IMCS and Table 5.1.3.1-1 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.

3.  Similarly following changes
-	elseif for PUSCH repetition type A the UE transmits a PRACH using a resource associated with a corresponding Msg3 PUSCH transmission with repetitions [11, TS 38.321], when transmitting PUSCH scheduled by RAR UL grant,
-	the 2 LSBs of the MCS information field of the RAR UL grant provide a codepoint to determine the MCS index IMCS according to Table 6.1.4.1-3, based on whether or not the higher layer parameter mcs-Msg3Repetition is configured. The UE shall use the determined IMCS and Table 6.1.4.1-1 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
-	elseif the UE transmits a PRACH using a resource associated with a corresponding Msg3 PUSCH transmission with repetitions [11, TS 38.321], when transmitting PUSCH scheduled by DCI format 0_0 with CRC scrambled by the TC-RNTI, 
-	the 3 LSBs of the MCS information field of the DCI format 0_0 with CRC scrambled by the TC-RNTI provide a codepoint to determine the MCS index IMCS according to Table 6.1.4.1-4, based on whether or not the higher layer parameter mcs-Msg3Repetition is configured. The UE shall use the determined IMCS and Table 6.1.4.1-1 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
can be replaced by
-	elseif for PUSCH repetition type A, when transmitting PUSCH scheduled by RAR UL grant,
-	when transmitting PUSCH scheduled by RAR UL grant, the 2 LSBs of the MCS information field of the RAR UL grant provide a codepoint to determine the MCS index IMCS according to Table 6.1.4.1-3, based on whether or not the higher layer parameter mcs-Msg3Repetition is configured. The UE shall use the determined IMCS and Table 6.1.4.1-1 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
-	when transmitting PUSCH scheduled by DCI format 0_0 with CRC scrambled by the TC-RNTI, the 3 LSBs of the MCS information field of the DCI format 0_0 with CRC scrambled by the TC-RNTI provide a codepoint to determine the MCS index IMCS according to Table 6.1.4.1-4, based on whether or not the higher layer parameter mcs-Msg3Repetition is configured. The UE shall use the determined IMCS and Table 6.1.4.1-1 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.


	NTT DOCOMO
	We are fine with the proposal. 

	LG
	Supportive.

	Intel
	For the change mentioned by Vivo, 
1. We prefer the original wording from FL in 212. 
2. For 214, we prefer the wording from Vivo. We share similar view that we do not need to mention “the UE requests Msg3 PUSCH transmission with repetitions [11, TS 38.321]”

	Sharp
	We are OK with the proposal.
For TS38.214, we are basically OK. Description should be aligned between DFT-s-OFDM and CP-OFDM. Specifically, for DFT-s-OFDM, the description should be modified as follows.
“elseif for PUSCH repetition type A the UE requeststransmits a PRACH using a resource associated with a corresponding Msg3 PUSCH transmission with repetitions [11, TS 38.321], when transmitting PUSCH scheduled by RAR UL grant,”

	Xiaomi
	We are fine with the update version of TP for Clause 7.3.1.1.1 in TS38.212 given by vivo.

For TP for TS38.214, we are prefer the version from FL with slightly modification as following:
-	elseif for PUSCH repetition type A the UE requests Msg3 PUSCH transmission with repetitions [11, TS 38.321], 
-  if PUSCH scheduled by RAR UL grant,
· the 2 LSBs of the MCS information field of the RAR UL grant provide a codepoint to determine the MCS index IMCS according to Table 6.1.4.1-3, based on whether or not the higher layer parameter mcs-Msg3Repetition is configured. The UE shall use the determined IMCS and Table 5.1.3.1-1 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
-  if PUSCH scheduled by DCI format 0_0 with CRC scrambled by the TC-RNTI,
· the 3 LSBs of the MCS information field of the DCI format 0_0 with CRC scrambled by the TC-RNTI provide a codepoint to determine the MCS index IMCS according to Table 6.1.4.1-4, based on whether or not the higher layer parameter mcs-Msg3Repetition is configured. The UE shall use the determined IMCS and Table 5.1.3.1-1 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.


	Ericsson
	Regarding the following Vivo’s proposal 2 to 38.214, if “the UE requests Msg3 PUSCH transmission with repetitions” is removed, we are not sure if it would cause ambiguity to a Rel-17 UE which doesn’t request Msg3 repetition.
There’s not need to mention “UE requests…” as “for PUSCH repetition type A” already means UE has requested the Msg3 repetition.

	CATT
	We are fine with the proposal.

	Nokia/NSB
	We are fine with both FL’s proposal or vivo’s proposal for TS 38.212.
Conversely, we prefer FL’s version for TS 38.214, with some modifications. More precisely, the expression “the UE transmits a PRACH using a resource associated with a corresponding Msg3 PUSCH transmission with repetitions [11, TS 38.321],” should be replaced with:
”the UE requests Msg3 PUSCH transmission with repetitions [11, TS 38.321],”

	
	



Second round 
Text Proposal for Clause 7.3.1.1.1 in TS 38.212 h00
· Support: China Telecom, NTT DOCOMO, LG, Intel, Sharp, CATT, Nokia/NSB
· Vivo and Xiaomi: Prefer to remove ‘If the UE requests Msg3 PUSCH transmission with repetitions [11, TS 38.321]’.
FL’s comment: As discussed for the TP for TS 382.213, we have reached consensus to add the rated texts to differentiate the condition for repurposing the 2 MSB bits of the MCS information field. To keep alignment, it’s better to do the same for the 2/3 LSB bits in TS 38.214, and also the overall MCS information field in TS 38212. In this context, FL suggests to go with the majority, i.e., keep the TP Clause 7.3.1.1.1 in TS 38.212 h00 for as it is. 
Text Proposal for Clause 6.1.4.1 in TS 38.214 h00
Similar situation as for the TP for TS 38.212, FL suggestion is to keep ‘If the UE requests Msg3 PUSCH transmission with repetitions [11, TS 38.321]’ to differentiate with PUSCH repetition type A for Msg3 without requesting from UE. 
@Xiaomi, The original TP aligns with the legacy formatting. So, let’s keep it.
As suggested by Sharp and Nokia/NSB, the Text Proposal for Clause 6.1.4.1 in TS 38.214 h00 is updated in v1 version as follows 
Text Proposal-v1 for Clause 6.1.4.1 in TS 38.214 h00
	
6.1.4.1	Modulation order and target code rate determination
For a PUSCH scheduled by RAR UL grant or 
for a PUSCH scheduled by a fallbackRAR UL grant or
for a MsgA PUSCH transmission, or
for a PUSCH scheduled by a DCI format 0_0 with CRC scrambled by C-RNTI, MCS-C-RNTI, TC-RNTI, CS-RNTI, or 
for a PUSCH scheduled by a DCI format 0_1 or DCI format 0_2 with CRC scrambled by C-RNTI, MCS-C-RNTI, CS-RNTI, SP-CSI-RNTI, or 
for a PUSCH with configured grant using CS-RNTI, and
if transform precoding is disabled for this PUSCH transmission according to Clause 6.1.3
-	if mcs-TableDCI-0-2 in pusch-Config is set to 'qam256', and PUSCH is scheduled by a PDCCH with DCI format 0_2 with CRC scrambled by C-RNTI or SP-CSI-RNTI,
-	the UE shall use IMCS and Table 5.1.3.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel;
-	elseif the UE is not configured with MCS-C-RNTI, mcs-TableDCI-0-2  in pusch-Config is set to 'qam64LowSE', and the PUSCH is scheduled by a PDCCH by a PDCCH with DCI format 0_2 with CRC scrambled by C-RNTI or SP-CSI-RNTI,
-	the UE shall use IMCS and Table 5.1.3.1-3 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
-	elseif mcs-Table in pusch-Config is set to 'qam256', and PUSCH is scheduled by a PDCCH with DCI format 0_1 with CRC scrambled by C-RNTI or SP-CSI-RNTI,
-	the UE shall use IMCS and Table 5.1.3.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
-	elseif the UE is not configured with MCS-C-RNTI, mcs-Table in pusch-Config is set to 'qam64LowSE', and the PUSCH is scheduled by a PDCCH with a DCI format other than DCI format 0_2 in a UE-specific search space with CRC scrambled by C-RNTI or SP-CSI-RNTI,
-	the UE shall use IMCS and Table 5.1.3.1-3 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
-	elseif the UE is configured with MCS-C-RNTI, and the PUSCH is scheduled by a PDCCH with CRC scrambled by MCS-C-RNTI,
-	the UE shall use IMCS and Table 5.1.3.1-3 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
-	elseif mcs-Table in configuredGrantConfig is set to 'qam256', 
-	if PUSCH is scheduled by a PDCCH with CRC scrambled by CS-RNTI or
-	if PUSCH is transmitted with configured grant
-	the UE shall use IMCS and Table 5.1.3.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
-	elseif mcs-Table in configuredGrantConfig is set to 'qam64LowSE', 
-	if PUSCH is scheduled by a PDCCH with CRC scrambled by CS-RNTI or
-	if PUSCH is transmitted with configured grant,
-	the UE shall use IMCS and Table 5.1.3.1-3 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel. 
-	elseif for a MsgA PUSCH transmission, 
-	the UE shall use higher layer parameter msgA-MCS for IMCS and Table 5.1.3.1-1 to determine the Target code rate (R) used in the physical uplink shared channel.
-	elseif for PUSCH repetition type A the UE requests Msg3 PUSCH transmission with repetitions [11, TS 38.321], when transmitting PUSCH scheduled by RAR UL grant,
-	the 2 LSBs of the MCS information field of the RAR UL grant provide a codepoint to determine the MCS index IMCS according to Table 6.1.4.1-3, based on whether or not the higher layer parameter mcs-Msg3Repetition is configured. The UE shall use the determined IMCS and Table 5.1.3.1-1 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
-	elseif the UE requests Msg3 PUSCH transmission with repetitions [11, TS 38.321], when transmitting PUSCH scheduled by DCI format 0_0 with CRC scrambled by the TC-RNTI,
-	the 3 LSBs of the MCS information field of the DCI format 0_0 with CRC scrambled by the TC-RNTI provide a codepoint to determine the MCS index IMCS according to Table 6.1.4.1-4, based on whether or not the higher layer parameter mcs-Msg3Repetition is configured. The UE shall use the determined IMCS and Table 5.1.3.1-1 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
-	else
-	the UE shall use IMCS and Table 5.1.3.1-1 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
else
-	if mcs-TableTransformPrecoderDCI-0-2 in pusch-Config is set to 'qam256', and PUSCH is scheduled by a PDCCH with DCI format 0_2 with CRC scrambled by C-RNTI or SP-CSI-RNTI,
-	the UE shall use IMCS and Table 5.1.3.1.-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel. 
-	elseif the UE is not configured with MCS-C-RNTI, mcs-TableTransformPrecoderDCI-0-2 in pusch-Config is set to 'qam64LowSE', and the PUSCH is scheduled by a PDCCH with DCI format 0_2 with CRC scrambled by C-RNTI or SP-CSI-RNTI,
-	the UE shall use IMCS and Table 6.1.4.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
-	elseif mcs-TableTransformPrecoder in pusch-Config is set to 'qam256', and PUSCH is scheduled by a PDCCH with DCI format 0_1 with CRC scrambled by C-RNTI or SP-CSI-RNTI,
-	the UE shall use IMCS and Table 5.1.3.1.-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel. 
-	elseif the UE is not configured with MCS-C-RNTI, mcs-TableTransformPrecoder in pusch-Config is set to 'qam64LowSE', and the PUSCH is scheduled by a PDCCH with a DCI format other than DCI format 0_2 in a UE-specific search space with CRC scrambled by C-RNTI or SP-CSI-RNTI,
-	the UE shall use IMCS and Table 6.1.4.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
-	elseif the UE is configured with MCS-C-RNTI, and the PUSCH is scheduled by a PDCCH with CRC scrambled by MCS-C-RNTI,
-	the UE shall use IMCS and Table 6.1.4.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
-	elseif mcs-TableTransformPrecoder in configuredGrantConfig is set to 'qam256', 
-	if PUSCH is scheduled by a PDCCH with CRC scrambled by CS-RNTI or
-	if PUSCH is transmitted with configured grant,
-	the UE shall use IMCS and Table 5.1.3.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
-	elseif mcs-TableTransformPrecoder in configuredGrantConfig is set to 'qam64LowSE',
-	if PUSCH is scheduled by a PDCCH with CRC scrambled by CS-RNTI or
-	if PUSCH is transmitted with configured grant,
-	the UE shall use IMCS and Table 6.1.4.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel. 
-	elseif for a MsgA PUSCH transmission,
-	the UE shall use higher layer parameter MsgA-MCS for IMCS and Table 6.1.4.1-1 to determine the Target code rate (R) used in the physical uplink shared channel.
-	the UE shall use q=2 for determining modulation order Qm in Table 6.1.4.1-1.
-	elseif for PUSCH repetition type A the UE requests Msg3 PUSCH transmission with repetitions [11, TS 38.321], when transmitting PUSCH scheduled by RAR UL grant,
-	the 2 LSBs of the MCS information field of the RAR UL grant provide a codepoint to determine the MCS index IMCS according to Table 6.1.4.1-3, based on whether or not the higher layer parameter mcs-Msg3Repetition is configured. The UE shall use the determined IMCS and Table 6.1.4.1-1 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
-	elseif the UE requests Msg3 PUSCH transmission with repetitions [11, TS 38.321], when transmitting PUSCH scheduled by DCI format 0_0 with CRC scrambled by the TC-RNTI, 
-	the 3 LSBs of the MCS information field of the DCI format 0_0 with CRC scrambled by the TC-RNTI provide a codepoint to determine the MCS index IMCS according to Table 6.1.4.1-4, based on whether or not the higher layer parameter mcs-Msg3Repetition is configured. The UE shall use the determined IMCS and Table 6.1.4.1-1 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
-	else
-	the UE shall use IMCS and Table 6.1.4.1-1to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
end
<Unchanged parts are omitted>
Table 6.1.4.1-3: MCS index IMCS as a function of 2 LSBs of MCS information field in RAR UL grant
	mcs-Msg3Repetition is configured
	
	mcs-Msg3Repetitions is not configured

	Codepoint
	IMCS
	
	Codepoint
	IMCS

	00
	First value of mcs-Msg3Repetition
	
	00
	0

	01
	Second value of mcs-Msg3Repetition
	
	01
	1

	10
	Third value of mcs-Msg3Repetition
	
	10
	2

	11
	Fourth value of mcs-Msg3Repetition
	
	11
	3



Table 6.1.4.1-4: MCS index IMCS as a function of 3 LSBs of MCS information field in DCI format 0_0 with CRC scrambled by the TC-RNTI
	mcs-Msg3Repetition is configured
	
	mcs-Msg3Repetitions is not configured

	Codepoint
	IMCS
	
	Codepoint
	IMCS

	000
	First value of mcs-Msg3Repetition
	
	000
	0

	001
	Second value of mcs-Msg3Repetition
	
	001
	1

	010
	Third value of mcs-Msg3Repetition
	
	010
	2

	011
	Fourth value of mcs-Msg3Repetition
	
	011
	3

	100
	Fifth value of mcs-Msg3Repetition
	
	100
	4

	101
	Sixth value of mcs-Msg3Repetition
	
	101
	5

	110
	Seventh value of mcs-Msg3Repetition
	
	110
	6

	111
	Eighth value of mcs-Msg3Repetition
	
	111
	7


<Unchanged parts are omitted>



Please comment only if you have strong concerns. 
	Company
	Comments

	vivo6
	For the TP to 38.212, if majority think the request should be mentioned in RAN1, for progress, we’re fine with the text in general but “Msg3” should be replaced by PUSCH scheduled by RAR used in legacy for Msg3. So we propose to have following updates.
-	Modulation and coding scheme – 5 bits as defined in Clause 6.1.4.1 of [6, TS 38.214]
-  If the UE requests Msg3 PUSCH transmission with repetitions repetition of PUSCH scheduled by RAR [11, TS 38.321], 5 bits as defined in Clause 6.1.2.1 and Clause 6.1.4.1 of [6, TS 38.214], 
-  else, 5 bits as defined in Clause 6.1.4.1 of [6, TS 38.214].

For the TP to 38.214, we do not think we need to mention the request of Msg3 repetition again, and the text “for Type A PUSCH repetition, … when transmitting PUSCH scheduled by RAR UL grant” also already means a Msg3 repetition which precludes the case of ambiguity of MCS bit field decoding concerned by Ericsson. Another comment is that we should try to avoid using wording “Msg3 transmission” which was not used in RAN1 specs, using “PUSCH scheduled by RAR” in case of Type A PUSCH repetition is better and is consistent with legacy RAN1 specification. So, we prefer to use the updated TP provided in our last round comment supported by companies.


	FL
	@vivo, For the TP to 38.212, FL thinks it’s better to use Msg3 instead. Even the WA for CFRA would be confirmed, there would be no separate preamble for request of CFRA specified in 38.321. 
For the TP to 38.214, PUSCH repetition type A includes K=1, i.e., legacy Msg3 without repetition,  according to the current specification. To avoid confusion, current TP is clean and therefore seems better. 
FL still proposes to adopt the current TP that are supported by the majority. FL encourage companies could be constructive otherwise we cannot conclude anything by email. 

	FL
	After further checking, one way forward is to change ‘ If the UE requests Msg3 PUSCH transmission with repetitions’ to ‘If the UE requests repetition of PUSCH scheduled by RAR UL grant for contention based random access procedure’. The intention is to avoid using ‘Msg3’ which is not typically used in RAN1 specifications, while still limits to CBRA procedure. This could also apply to all the TPs we are discussing. 

The final TPs are provided in Section 4. 

	FL
	The final TPs agreed are summarized in the appendix. 




2.2 How to interpret the information filed
2.2.1 [Closed] Issue #2: How to interpret the information filed for Msg3 repetition
Regarding how a UE is managed to know whether to use legacy interpretation or new interpretation on the bit field indicating the number of repetitions, the following two options were agreed in RAN1#106-e. 
	Agreement 
Down-select one of the two options on how a UE should interpret the selected information field for indication of the number of repetitions.
· Option 1:
· When a UE requests Msg3 repetition, the new TDRA table or repurposed information field is applied. gNB schedules Msg3 with or without repetition for the UE requesting Msg3 repetition.
· Repetition factor K=1 is included in the TDRA table or one entry/codepoint of the repurposed information field.
· When the UE doesn’t request Msg3 repetition (including legacy UE), the legacy TDRA table or legacy information field is applied. gNB schedules Msg3 without repetition for the UE not requesting Msg3 repetition.
· Option 2:
· When a UE requests Msg3 repetition, gNB schedules Msg3 with or without repetition by respectively using the new TDRA table or legacy TDRA table; or gNB schedules Msg3 with or without repetition by respectively using repurposed information field or legacy interpretation of information field. Whether the UE should apply the new or the legacy TDRA table, or apply repurposed or legacy interpretation of the information field, is indicated by gNB. 
· FFS details, e.g. implicit or explicit indication or predefined.
· Repetition factor K=1 is NOT included in the TDRA table or one entry/codepoint of the repurposed information field.
· When the UE doesn't request Msg3 repetition (including legacy UE), gNB schedules Msg3 without repetition. The UE applies the legacy TDRA table, or the legacy interpretation of the information field.



Companies’ support of each option is summarized below. 
· Option 1: 
· Support: [1, Huawei, HiSilicon], [3, ZTE], [14, 	China Telecom], [15, Sharp], [17, CMCC], [18, LG]
· Reason: 
· Option 2 requires additional specification efforts to introduce new signaling for the indication. 
· It was agreed that if the four candidate repetition factors are not configured, the default values are {1, 2, 3, 4}, which means Option 1 is supported. Similarly, Option 1 can also be applied in case the four candidate repetition factors are configured to achieve a unified solution. 
· Option 2: 
· Support: [12, Apple]
· For a UE capable of Msg3 transmission with repetitions, support dynamic indication of repetition factor using a reserved bit in DCI 1-0 to indicate repurposing MCS bit field in RAR UL grant.
· For a UE capable of Msg3 transmission with repetitions, support dynamic indication of repetition factor using some of the reserved bit in DCI 0-0 to indicate repurposing MCS bit field in DCI 0-0. 

First round
Based on the reasons of supporting Option 1 above, FL thinks it is more reasonable to go with Option 1 especially in maintenance phase. 
Proposal 2: Regarding how a UE should interpret MCS information field for indication of the number of repetitions, Option 1 is supported.
·  When a UE requests Msg3 repetition, the repurposed MCS information field is applied. gNB schedules Msg3 with or without repetition for the UE requesting Msg3 repetition.
· Repetition factor K=1 is included in the four candidate repetition factors used for repetition indication. 
· When the UE doesn’t request Msg3 repetition (including legacy UE), the legacy MCS information field is applied. gNB schedules Msg3 without repetition for the UE not requesting Msg3 repetition.

	Company
	Comments

	Samsung 
	Agree. 

	Intel
	We support the Proposal 2. 

	Nokia/NSB
	Support.

	Sharp
	Support

	Panasonic
	We support the Proposal 2.

	OPPO
	Support

	Qualcomm
	Support

	Apple
	OK, as Option 2 needs more spec impact

	vivo1
	Fine.

	LG
	Supportive.

	Ericsson
	Our understanding is that Proposal 2 is for CBRA, since UE interpretation of RAR for CFRA case is discussed in Issue#3. If so, we support, and it is better to clarify in Proposal 2. For example,
Proposal 2: Regarding how a UE should interpret MCS information field for indication of the number of repetitions for the case of CBRA, Option 1 is supported.
·  When a UE requests Msg3 repetition, the repurposed MCS information field is applied. gNB schedules Msg3 with or without repetition for the UE requesting Msg3 repetition.
· Repetition factor K=1 is included in the four candidate repetition factors used for repetition indication. 
When the UE doesn’t request Msg3 repetition (including legacy UE), the legacy MCS information field is applied. gNB schedules Msg3 without repetition for the UE not requesting Msg3 repetition.

	WILUS
	Support

	CATT
	OK.

	China Telecom
	Support.

	NTT DOCOMO
	Support.

	CMCC
	Support FL proposal 2.

	Spreadtrum
	We support the Proposal 2.

	Xiaomi
	Generally agree with the proposal with slightly concern. In the case of four candidate values of repetition factor K configured by SIB1, 
does the repetition factor K=1 have to be one of the four candidate values? It means that only 3 remaining values need to be configured by SIB1, which are derived from the set e.g. {2, 3, 4, 7, 8, 12} given by Section 2.4.1.
or is it possible that repetition factor K=1 is not always configured by SIB1? If so, all 4 values need to be configured by SIB1. And if K=1 isn’t configured, the UE with Msg.3 repetition request can only be scheduled with Msg.3 repetitions by gNB. Anyway, this is the configuration and scheduling scheme decided by gNB.
@Xiaomi, If K=1 is not included in the candidate values, it would contradict previous agreements that gNB should be able to schedule Msg3 without repetition even UE requests Msg3 repetition. In addition, when configuring the candidate values, gNB would not be able to know whether all CE UEs would not require repetition (actually not a typical case) and then choose not to configure K=1. In this sense, not configuring K=1 would also impact the scheduling flexibility of gNB. 

	ZTE
	Support

	Huawei, HiSilicon
	Support.

	FL
	@Xiaomi, Please find my inline reply above. 
@Ericsson, Your understanding is correct and your suggested updates look good. 
Based on the comments, the proposal is updated as follows. As this also has RRC impact (whether to include ‘1’ in RRC configuration), this proposal will also be prioritized in upcoming GTW session. 
Proposal for Issue#2: Regarding how a UE should interpret MCS information field for indication of the number of repetitions for the case of CBRA, Option 1 is supported.
·  When a UE requests Msg3 repetition, the repurposed MCS information field is applied. gNB schedules Msg3 with or without repetition for the UE requesting Msg3 repetition.
· Repetition factor K=1 is included in the four candidate repetition factors used for repetition indication. 
When the UE doesn’t request Msg3 repetition (including legacy UE), the legacy MCS information field is applied. gNB schedules Msg3 without repetition for the UE not requesting Msg3 repetition.

	FL
	The following agreements are reached during the GTW session. With this, the issue is clos
Agreements
Regarding how a UE should interpret MCS information field for indication of the number of repetitions for the case of CBRA, Option 1 is supported.
·  When a UE requests Msg3 repetition, the repurposed MCS information field is applied. gNB schedules Msg3 with or without repetition for the UE requesting Msg3 repetition.
· Repetition factor K=1 is included in the four candidate repetition factors used for repetition indication. 
When the UE doesn’t request Msg3 repetition (including legacy UE), the legacy MCS information field is applied. gNB schedules Msg3 without repetition for the UE not requesting Msg3 repetition.




2.2.2 [Closed] Text proposals for Issue#2
First round
There are several companies provided the text proposals for Issue#2. The main difference is whether to make it more general regarding the separate PRACH resource for Msg3 repetition. FL understanding is RAN2 has agreed to consider to use separate PRACH RO for new feature and/or feature combination, as the agreements copied below. Therefore, it’s better not to limit to separate PRACH preamble in RAN1 specification. 
	Agreements:
Specification allows for use of Separate time-frequency resources, not defined through legacy RRC signalling, within Contention free preamble defined through legacy RRC signaling and the combination of these (i.e. using the reserved preamble at the end of SSBs like 2-step RACH)



Based on above, FL would like to collect companies’ view on the following TP:
Text Proposal for Clause 8.3 in TS38.213 h00
	[bookmark: _Toc45699188][bookmark: _Toc36498162][bookmark: _Toc90376675][bookmark: _Toc26719401][bookmark: _Toc29894834][bookmark: _Toc29899133][bookmark: _Toc12021464][bookmark: _Toc20311576][bookmark: _Toc29899551][bookmark: _Toc29917288]8.3	 PUSCH scheduled by RAR UL grant
<Unchanged parts are omitted>
A UE can be provided in RACH-ConfigCommon a set of numbers of repetitions for a PUSCH transmission with PUSCH repetition Type A that is scheduled by a RAR UL grant or by a DCI format 0_0 with CRC scrambled by a TC-RNTI. If the UE transmits a PRACH using a resource associated with a corresponding Msg3 PUSCH transmission with repetitions [11, TS 38.321], Tthe UE repeats the PUSCH transmission over  slots, where  is indicated by the 2 MSBs of the MCS field in the RAR UL grant or in the DCI format 0_0 with CRC scrambled by the TC-RNTI, and determines a redundancy version and RBs for each repetition as described in [6, TS 38.214]. For unpaired spectrum operation, the UE determines the  slots as the first  slots starting from slot  where a repetition of the PUSCH transmission does not include a symbol indicated as downlink by tdd-UL-DL-ConfigurationCommon or indicated as a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
<Unchanged parts are omitted>



Companies are encouraged to provide views for above TP.
	Company
	Comments

	Samsung 
	Although we agree proposal 2. But we did not think the proposed TP here is necessarily needed.
Actually, higher layer (MAC) will specify the RACH resource selection including deciding to have to do msg3 repetition and PHY is only being told which RACH resource/preamble to use. Whether such resource is really associated with msg3 repetition, it is already known by UE.
So, if any wording is needed, we think only “if applicable” could do all the job.

If applicable, the UE transmits a PRACH using a resource associated with a corresponding Msg3 PUSCH transmission with repetitions [11, TS 38.321], Tthe UE repeats the PUSCH transmission over  slots,


	Intel
	We do not support this TP. For the issue in 2.2.1, we think  should be good enough to capture the Proposal 2. The update TP can be: 
If , Tthe UE repeats … 

	Nokia/NSB
	Agree with Intel.

	Sharp
	The proposed TP is not clear. When the gNB schedules msg3 PUSCH with repetition factor = 1, then the resource on which the UE has transmitted a PRACH is not associated with msg3 PUSCH transmission with repetitions. We prefer the following text.
“If the UE transmits a PRACH using a resource associated with requesting a corresponding Msg3 PUSCH transmission with repetitions [11, TS 38.321],”.

	Apple
	Agree with Intel/Nokia_NSB

	vivo1
	Not support. Whether the repetition is performed depends on the number of repetitions indicated, and the TP can be simply updated as following:
If the UE transmits a PRACH using a resource associated with a corresponding Msg3 PUSCH transmission with repetitions [11, TS 38.321], Tthe UE repeats the PUSCH transmission over  slots, where  is if indicated by the 2 MSBs of the MCS field in the RAR UL grant or in the DCI format 0_0 with CRC scrambled by the TC-RNTI, and determines a redundancy version and RBs for each repetition as described in [6, TS 38.214].

	Ericsson
	Agree with Intel, Nokia_NSB and vivo.
The proposed TP means if a UE requests Msg3 repetition and the gNB configures K=1, the transmission occasion of Msg3 is based on available slot, which is different from legacy Msg3 transmission based on physical slot.

	CATT
	Generally fine. Since it is possible that K=1, our suggestion is to clarify that the PRACH resource is corresponding to ‘request of’ Msg3 PUSCH repetitions:
“If the UE transmits a PRACH using a resource associated with a corresponding Msg3 PUSCH transmission with request of repetitions [11, TS 38.321]”

	NTT DOCOMO
	Support the update version by Intel.

	CMCC
	Fine with Intel's version.

	Xiaomi
	Fine with the version given by Intel.

	ZTE
	Prefer the proposed TP which is clearer. 

	FL
	@Samsung, vivo and all, FL agrees that RAN2 spec will specify the separate resources for requesting Msg3 repetition during RACH procedure. However, it would not specify the relationship between request of Msg3 repetition and the repurposed interpretation of MCS field. The agreements reached in Tuesday’s GTW session is intent to clarify this, and FL thinks this should be captured in RAN1 specification.
@Intel, and all, As commented by several companies, if UE requests Msg3 repetition, gNB may still indicate K=1. In such case, limiting the new interpretation of MCS filed to  only seems not correct. 
With above, FL would like to check whether the following TPs is agreeable.
Text Proposal for Clause 8.3 in TS38.213 h00
	8.3	 PUSCH scheduled by RAR UL grant
<Unchanged parts are omitted>
A UE can be provided in RACH-ConfigCommon a set of numbers of repetitions for a PUSCH transmission with PUSCH repetition Type A that is scheduled by a RAR UL grant or by a DCI format 0_0 with CRC scrambled by a TC-RNTI. If the UE transmits a PRACH using a resource for requesting Msg3 PUSCH transmission with repetitions [11, TS 38.321], Tthe UE repeats the PUSCH transmission over  slots, where  is indicated by the 2 MSBs of the MCS field in the RAR UL grant or in the DCI format 0_0 with CRC scrambled by the TC-RNTI, and determines a redundancy version and RBs for each repetition as described in [6, TS 38.214]. For unpaired spectrum operation, the UE determines the  slots as the first  slots starting from slot  where a repetition of the PUSCH transmission does not include a symbol indicated as downlink by tdd-UL-DL-ConfigurationCommon or indicated as a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
<Unchanged parts are omitted>





	NTT DOCOMO
	We understand the FL’s intention that the condition on msg3 repetition request is necessary for how UE determines  from MCS field. Even in that case, we think it is better to mention UE repeats PUSCH transmission only if >1 for clarification.



Second round
@Samsung, vivo and all, FL agrees that RAN2 spec will specify the separate resources for requesting Msg3 repetition during RACH procedure. However, it would not specify the relationship between request of Msg3 repetition and the repurposed interpretation of MCS field. The agreements reached in Tuesday’s GTW session is intent to clarify this, and FL thinks this should be captured in RAN1 specification.
@Intel, and all, As commented by several companies, if UE requests Msg3 repetition, gNB may still indicate K=1. In such case, limiting the new interpretation of MCS filed to  only seems not correct. 
With above, FL would like to check whether the following TPs is agreeable.
Text Proposal for Clause 8.3 in TS38.213 h00
	8.3	 PUSCH scheduled by RAR UL grant
<Unchanged parts are omitted>
A UE can be provided in RACH-ConfigCommon a set of numbers of repetitions for a PUSCH transmission with PUSCH repetition Type A that is scheduled by a RAR UL grant or by a DCI format 0_0 with CRC scrambled by a TC-RNTI. If the UE transmits a PRACH using a resource for requesting Msg3 PUSCH transmission with repetitions [11, TS 38.321], Tthe UE repeats the PUSCH transmission over  slots, where  is indicated by the 2 MSBs of the MCS field in the RAR UL grant or in the DCI format 0_0 with CRC scrambled by the TC-RNTI, and determines a redundancy version and RBs for each repetition as described in [6, TS 38.214]. For unpaired spectrum operation, the UE determines the  slots as the first  slots starting from slot  where a repetition of the PUSCH transmission does not include a symbol indicated as downlink by tdd-UL-DL-ConfigurationCommon or indicated as a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
<Unchanged parts are omitted>



	Company
	Comments

	Intel
	We do not support the TP. 
As we mentioned previously, when  is indicated as 1, UE does not need to repeat the Msg3 transmission. Given that the PRACH resource for requesting Msg3 repetition is defined in 321, the current TP seems redundant. In our view, we only need to mention the case when . 
FL: Please find the reply from Sharp below. 

	vivo2
	Thanks for the clarification from FL in the first round. 
Though we still do not think such wording in RAN1 spec. may not be necessary, we’re fine to capture this in RAN1 to make it more clear. 
However, considering the PUSCH should be the PUSCH scheduled by the RAR in response to the corresponding PRACH transmission and the  slots could be only 1 slot, in which case there’s no repetition, it would be good to have following updates. 
<Unchanged parts are omitted>
A UE can be provided in RACH-ConfigCommon a set of numbers of repetitions for a PUSCH transmission with PUSCH repetition Type A that is scheduled by a RAR UL grant or by a DCI format 0_0 with CRC scrambled by a TC-RNTI. If the UE transmits a PRACH using a resource for requesting Msg3 PUSCH transmission with repetitions [11, TS 38.321], Tthe UE repeats the corresponding PUSCH transmission over  slots if >1 , where  is indicated by the 2 MSBs of the MCS field in the RAR UL grant or in the DCI format 0_0 with CRC scrambled by the TC-RNTI, and determines a redundancy version and RBs for each repetition as described in [6, TS 38.214]. For unpaired spectrum operation, the UE determines the  slots as the first  slots starting from slot  where a repetition of the PUSCH transmission does not include a symbol indicated as downlink by tdd-UL-DL-ConfigurationCommon or indicated as a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
<Unchanged parts are omitted>

	Panasonic
	We agree with Intel.
FL: Please find the reply from Sharp below. 

	Sharp
	If the specification is updated with Intel’s proposal, the whole text is redundant since TS38.214 specifies all the above behaviors. Therefore, if the proposed change by FL is not agreed, we propose to delete the whole sentence from TS38.213.
On the other hand, in our understanding, the motivation of the discussion is to introduce in what condition 2 MSBs of the MCS field in the RAR UL grant should be reinterpreted to determine the repetition factor. That is missing in the current specification. The proposed change by FL is intended to implement the condition. Therefore, we support the proposal.
If K=1 is the issue, we propose further update as follows.
If the UE transmits a PRACH using a resource for requesting Msg3 PUSCH transmission with repetitions [11, TS 38.321], Tthe UE repeats the PUSCH transmission over  slots, where  determines the number of repetitions K asis indicated by the 2 MSBs of the MCS field in the RAR UL grant or in the DCI format 0_0 with CRC scrambled by the TC-RNTI, and determines a redundancy version and RBs for each repetition as described in [6, TS 38.214].

	Samsung 
	We think our intention is not clearly reflected. Our previous comment saying that both MAC at UE side already decides to do msg3 repetition, and selects the msg3 repetition associated PRACH resource and indicated PHY layer to use. PHY layer at UE side just use it. Whether such PRACH resource is associated with msg3 repetition or not is known by UE already.
Our concern on the proposal is that, by current wording, it seems you will ask UE PHY layer to explicitly compare the indicated resource by MAC is associated with msg3 repetition or not. We think this is not needed. This is like, PHY layer determine the valid PRACH resource, but we did not need to specify that MAC layer that when MAC layer selects PRACH resource from valid PRACH resource, because it is all at UE side. No need to further specification.   
. If applicable, Tthe UE repeats ….. ,
FL: FL has a different understanding here. It is true that MAC will determine the PRACH resource associated with Msg3 repetition. But it is PHY to determine whether to do repetitions and how many repetitions should do by decoding the MCS filed at PHY layer. As I replied before and also commented by Sharp above, the TP is to clarify the condition to apply repurposed MCS field. 

	Ericsson
	According to the agreement in GTW, a UE should interpret MCS field in RAR in the Rel-17 repurposed way if it requests Msg3 repetition, regardless of the value of K indicated in RAR. But keeping the paragraph only about K>1 leaves the reader to think a UE should interpret MCS field in the legacy way if K is indicated as 1 in RAR. We think K=1 should be included in the specification, which conflicts with the words “UE repeats”. Therefore, we provide the following TP.
<Unchanged parts are omitted>
A UE can be provided in RACH-ConfigCommon a set of numbers of repetitions for a PUSCH transmission with PUSCH repetition Type A that is scheduled by a RAR UL grant or by a DCI format 0_0 with CRC scrambled by a TC-RNTI. If the UE transmits a PRACH using a resource for requesting Msg3 PUSCH transmission with repetitions [11, TS 38.321], Tthe UE performs the PUSCH transmission in one slot if  =1 or repeats the PUSCH transmission over  slots if  > 1, where  is indicated by the 2 MSBs of the MCS field in the RAR UL grant or in the DCI format 0_0 with CRC scrambled by the TC-RNTI, and determines a redundancy version and RBs for each repetition as described in [6, TS 38.214]. For unpaired spectrum operation, the UE determines the  slots as the first  slots starting from slot  where a repetition of the PUSCH transmission does not include a symbol indicated as downlink by tdd-UL-DL-ConfigurationCommon or indicated as a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
<Unchanged parts are omitted>

	Nokia/NSB
	We tend to agree with FL, Sharp and Ericsson. At the same time we believe Samsung’s logic is sound. We suggest the following possible middle ground TP, where only the request by UE is mentioned (with reference to 38.321 for the whole higher-layer procedure, including all the checks on the ROs/preambles) and the word repeats is replaced with perform to capture any agreed value for  (i.e., 1 as well).
<Unchanged parts are omitted>
A UE can be provided in RACH-ConfigCommon a set of numbers of repetitions for a PUSCH transmission with PUSCH repetition Type A that is scheduled by a RAR UL grant or by a DCI format 0_0 with CRC scrambled by a TC-RNTI. If the UE transmits a PRACH using a resource for requests ing Msg3 PUSCH transmission with repetitions [11, TS 38.321], Tthe UE repeats performs the PUSCH transmission over  slots, where  is indicated by the 2 MSBs of the MCS field in the RAR UL grant or in the DCI format 0_0 with CRC scrambled by the TC-RNTI, and determines a redundancy version and RBs for each repetition as described in [6, TS 38.214]. For unpaired spectrum operation, the UE determines the  slots as the first  slots starting from slot  where a repetition of the PUSCH transmission does not include a symbol indicated as downlink by tdd-UL-DL-ConfigurationCommon or indicated as a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
<Unchanged parts are omitted>


	CATT
	Once the UE requests Msg3 repetition, it needs to re-interpret the MCS field using a new method, although it is possible that K=1. Thus we support to make the spec more accurate and clear, and align with RAN2 specs.
We are generally fine with FL’s TP. Vivo, Ericsson and Nokia’s TP are also fine, since they accommodate the following sentences.

	FL
	@Intel, Panasonic, Samsung, please find my reply inline above. 
Thanks vivo, Ericsson and Nokia for the good suggestion. Please check whether the following TP is acceptable. 
<Unchanged parts are omitted>
A UE can be provided in RACH-ConfigCommon a set of numbers of repetitions for a PUSCH transmission with PUSCH repetition Type A that is scheduled by a RAR UL grant or by a DCI format 0_0 with CRC scrambled by a TC-RNTI. If the UE requests Msg3 PUSCH transmission with repetitions [11, TS 38.321], Tthe UE repeats performs the PUSCH transmission over  slots, where  is indicated by the 2 MSBs of the MCS field in the RAR UL grant or in the DCI format 0_0 with CRC scrambled by the TC-RNTI, and determines a redundancy version and RBs for each repetition as described in [6, TS 38.214]. For unpaired spectrum operation, the UE determines the  slots as the first  slots starting from slot  where a repetition of the PUSCH transmission does not include a symbol indicated as downlink by tdd-UL-DL-ConfigurationCommon or indicated as a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
<Unchanged parts are omitted>

	LG
	We are OK with the FL’s TP.

	vivo3
	“performs the PUSCH transmission over  slots, …” seems like a TBoMS of Msg3 which should be avoided in our view. So we still prefer our earlier proposed TP.

	FL
	@vivo, it’s clear TMoMS is supported for Msg3 based on current specification. Your proposed TP would miss the case for  =1. To move forward, let’s update the TP based on the version from Ericsson. 

<Unchanged parts are omitted>
A UE can be provided in RACH-ConfigCommon a set of numbers of repetitions for a PUSCH transmission with PUSCH repetition Type A that is scheduled by a RAR UL grant or by a DCI format 0_0 with CRC scrambled by a TC-RNTI. If the UE requests Msg3 PUSCH transmission with repetitions [11, TS 38.321], Tthe UE performs the PUSCH transmission in one slot if  =1 or repeats the PUSCH transmission over  slots if  > 1, where  is indicated by the 2 MSBs of the MCS field in the RAR UL grant or in the DCI format 0_0 with CRC scrambled by the TC-RNTI, and determines a redundancy version and RBs for each repetition as described in [6, TS 38.214]. For unpaired spectrum operation, the UE determines the  slots as the first  slots starting from slot  where a repetition of the PUSCH transmission does not include a symbol indicated as downlink by tdd-UL-DL-ConfigurationCommon or indicated as a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
<Unchanged parts are omitted>

	Apple
	Support latest FL’s TP, based on Ericsson’s.

	Sharp
	The variable  leads to inconsistency among specs. In TS38.214, the UE repeats the TB N * K times where K is indicated by the 2 MSBs of the MCS field, but, in TS38.213, the UE repeats/performs PUSCH transmission over  (corresponding to N*K) slots where  is indicated by the 2 MSBs of the MCS field. Therefore,  shouldn’t be indicated but determined.
Our proposal is as follows.
<Unchanged parts are omitted>
A UE can be provided in RACH-ConfigCommon a set of numbers of repetitions for a PUSCH transmission with PUSCH repetition Type A that is scheduled by a RAR UL grant or by a DCI format 0_0 with CRC scrambled by a TC-RNTI. If the UE requests Msg3 PUSCH transmission with repetitions [11, TS 38.321], Tthe UE performs the PUSCH transmission in one slot if  =1 or repeats the PUSCH transmission over   slots if  > 1, where  is determinedindicated by the 2 MSBs of the MCS field in the RAR UL grant or in the DCI format 0_0 with CRC scrambled by the TC-RNTI, and determines a redundancy version and RBs for each repetition as described in [6, TS 38.214]. For unpaired spectrum operation, the UE determines the  slots as the first  slots starting from slot  where a repetition of the PUSCH transmission does not include a symbol indicated as downlink by tdd-UL-DL-ConfigurationCommon or indicated as a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
<Unchanged parts are omitted>

	Samsung 
	We think Nokia’s revision could be more acceptable with change back to “repeat”, because even we say “repeat” but we allow =1, so nothing is wrong and all situation are included.
<Unchanged parts are omitted>
A UE can be provided in RACH-ConfigCommon a set of numbers of repetitions for a PUSCH transmission with PUSCH repetition Type A that is scheduled by a RAR UL grant or by a DCI format 0_0 with CRC scrambled by a TC-RNTI. If the UE transmits a PRACH using a resource for requests ing Msg3 PUSCH transmission with repetitions [11, TS 38.321], Tthe UE repeats the PUSCH transmission over  slots, where  is indicated by the 2 MSBs of the MCS field in the RAR UL grant or in the DCI format 0_0 with CRC scrambled by the TC-RNTI, and determines a redundancy version and RBs for each repetition as described in [6, TS 38.214]. For unpaired spectrum operation, the UE determines the  slots as the first  slots starting from slot  where a repetition of the PUSCH transmission does not include a symbol indicated as downlink by tdd-UL-DL-ConfigurationCommon or indicated as a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
<Unchanged parts are omitted>


	FL
	@Gary, As I also Tomoki explained, MAC spec will not specify under which condition the UE should interpret the repurposed MCS information filed. The relationship between request of Msg3 repetition and the repurposed MCS field should be clarified in RAN1 spec. Considering you are the only company having concerns now, I hope you can live with this to make the spec clearer. 
@Tomoki, I can understand your point, while the update would look a bit weird... Instead, we can interpret [image: IMG_256] corresponds to K in 38.214, and they are all indicated by RAR or DCI 0_0. Considering N=1 for Msg3 repetition, there would be no amgibuity. So, it may no need to refine on this point.  Hope it is ok to you. BTW, I found N=1 is not clarified for Msg3 repetition in 38.214, and clarification is needed in 38.214. 
@Qi, The current TP might a bit clearer. Because, 'repeat transmission over N=1 slot' might be interpreted as transmiting in one slot and then repeating the transmission in one slot. As there is no ambiguity on this TP, let's keep it as it is. Hope it is ok to you. 


	Panasonic
	We are fine with FL’s TP.



Third round
FL reopened the discussion as Samsung showed concerns on the wording of the TP. From FL perspective, I don’t see much need to do further refinement. On the other hand, to move forward, let’s further simply the TP as follows. 
Text Proposal for Clause 8.3 in TS38.213 h00
	8.3	 PUSCH scheduled by RAR UL grant
<Unchanged parts are omitted>
A UE can be provided in RACH-ConfigCommon a set of numbers of repetitions for a PUSCH transmission with PUSCH repetition Type A that is scheduled by a RAR UL grant or by a DCI format 0_0 with CRC scrambled by a TC-RNTI. If the UE requests Msg3 PUSCH transmission with repetitions [11, TS 38.321], Tthe UE performs repeats the PUSCH transmission over  slots, where  is indicated by the 2 MSBs of the MCS field in the RAR UL grant or in the DCI format 0_0 with CRC scrambled by the TC-RNTI, and determines a redundancy version and RBs for each repetition as described in [6, TS 38.214]. For unpaired spectrum operation, the UE determines the  slots as the first  slots starting from slot  where a repetition of the PUSCH transmission does not include a symbol indicated as downlink by tdd-UL-DL-ConfigurationCommon or indicated as a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
<Unchanged parts are omitted>



Please do NOT comment unless you have strong concerns. 
	Company
	Comments

	vivo5
	“Tthe UE performs repeats the PUSCH transmission over ” in this TP is a TBoMS of Msg3 which is clearly not supported as we’ve discussed earlier. And to cover 1 repetition case as well, FL proposed FL proposed TP for email approval which in our view is good enough.

	Nokia/NSB
	We do not agree with vivo since there is no reference to how the TBS of Msg3 is calculated in the TP. The current text is clear enough. The use of the word “performs” instead of “repeats” is to ensure the case “1 repetition” is included. We could replace it with “transmits”, if this can address vivo’s concerns.
We could also be ok with something more wordy, similar to what FL shared in the reflector.

	FL
	@vivo As I relied you before and also explained by Nokia/NSB, it should be clear that TBoMS is not supported for Msg3. Regarding K=1, Nokia/NSB provided the intention of the current wording. 
@All, I hate to say it, but the previous discussion on the TP is really not constructive! From FL perspective and also the majority, there is no much difference among the TPs discussed before. I am really confused about the discussion here. 

Here is a last try from FL. Please refrain from make any comment unless you believe it CANNOT WORK/CORRECT AND REALLLY HAVE A STRONG CONCERNS. 
Text Proposal-v1 for Clause 8.3 in TS38.213 h00
	8.3	 PUSCH scheduled by RAR UL grant
<Unchanged parts are omitted>
A UE can be provided in RACH-ConfigCommon a set of numbers of repetitions for a PUSCH transmission with PUSCH repetition Type A that is scheduled by a RAR UL grant or by a DCI format 0_0 with CRC scrambled by a TC-RNTI. If the UE requests Msg3 PUSCH transmission with repetitions [11, TS 38.321], Tthe UE transmits repeats the PUSCH transmission over  slots, where  is indicated by the 2 MSBs of the MCS field in the RAR UL grant or in the DCI format 0_0 with CRC scrambled by the TC-RNTI, and determines a redundancy version and RBs for each repetition as described in [6, TS 38.214]. For unpaired spectrum operation, the UE determines the  slots as the first  slots starting from slot  where a repetition of the PUSCH transmission does not include a symbol indicated as downlink by tdd-UL-DL-ConfigurationCommon or indicated as a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
<Unchanged parts are omitted>





	Sharp
	We are fine with the proposal.

	vivo6
	@FL and Nokia, isn’t is so that the fact of TBoMS not supported for Msg3 should preclude any text like “transmits the PUSCH transmission over  slots”? I can not understand the argument that something not supported which is known by people can be supported by the text of 3GPP.
Given 38.212 would mention the “request” of Msg3 repetition in another TP being discussed, we now think this TP may be not needed anymore. The first sentence of current spec. already means the following sentence would be in the context of “repetition of PUSCH scheduled by RAR”.
A UE can be provided in RACH-ConfigCommon a set of numbers of repetitions for a PUSCH transmission with PUSCH repetition Type A that is scheduled by a RAR UL grant or by a DCI format 0_0 with CRC scrambled by a TC-RNTI.
According to above, we do not think we this redundant TP is needed based on the discussions of other TP.

	LG
	We also fine with the proposal.

	Samsung
	As we suggested in email, we did not need to mix the intention of the proposal and transmission/repetition together, if the intention is to ask UE to interpret the 2 MSBs in MCS when it requires the repetition, let’s just say that. Using “determines” is also aligned with the other parts of UE behavior.

8.3	 PUSCH scheduled by RAR UL grant
<Unchanged parts are omitted>
A UE can be provided in RACH-ConfigCommon a set of numbers of repetitions for a PUSCH transmission with PUSCH repetition Type A that is scheduled by a RAR UL grant or by a DCI format 0_0 with CRC scrambled by a TC-RNTI. If the UE requests Msg3 PUSCH transmission with repetitions [11, TS 38.321], Tthe UE determines transmits repeats the PUSCH repetition number as transmission over  slots, where  is indicated by the 2 MSBs of the MCS field in the RAR UL grant or in the DCI format 0_0 with CRC scrambled by the TC-RNTI, and determines a redundancy version and RBs for each repetition as described in [6, TS 38.214]. For unpaired spectrum operation, the UE determines the  slots as the first  slots starting from slot  where a repetition of the PUSCH transmission does not include a symbol indicated as downlink by tdd-UL-DL-ConfigurationCommon or indicated as a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
<Unchanged parts are omitted>



	FL
	The discussion so far is very disappointing. Vivo and Samsung keep thinking the TP proposed by FL is not workable/correct. Further discussion would not help. So, let’s stop the discussion and leave it to editor, with the understanding that we once reached consensus to update TS 38213 while we cannot find some good texts to reflect it. 

	FL
	After further checking offline, I think what I proposed above could be acceptable, with changing ‘ If the UE requests Msg3 PUSCH transmission with repetitions’ to ‘If the UE requests repetition of PUSCH scheduled by RAR UL grant for contention based random access procedure’. The intention is to avoid using ‘Msg3’ which is not typically used in RAN1 specifications, while still limits to CBRA procedure. This could also apply to all the TPs we are discussing. 

The final TP are provided in Section 4. 

	FL
	The final TP agreed is summarized in the appendix. 



2.2.3 [Paused] Issue #3: How to interpret the information filed for CFRA repetition
In addition, the following working assumption was reached for repetition of CFRA PUSCH. 
	[bookmark: _Hlk93662922]Working assumption : support repetition for a PUSCH scheduled by RAR UL grant, including both Msg3 PUSCH and CFRA PUSCH. 
· Use the same mechanism of Msg3 PUSCH repetition, when applicable, for CFRA PUSCH with repetitions. 
· No separate CFRA preamble/RO for repetition of CFRA PUSCH is introduced. 
· No additional optimization specific for CFRA PUSCH is considered for CFRA PUSCH with repetition. 
· No additional RAN1 specification impact
Note: UE reports Msg3 repetition capability after initial access. 
Note: The working assumption can be confirmed only if no additional RAN1 specification impact nor optimization specific for CFRA PUSCH.



[3, ZTE], [14, 	China Telecom], [16, 	InterDigital], [17, CMCC] propose to confirm the working assumption, and they all have the following same understanding: 
· After initial access and UE reports Msg3 repetition capability, repurposed MCS information field is applied for CFRA. 
[2, vivo] also proposes to confirm the working assumption, while thinks RAN2 can discuss new signaling/method about how to interpret the information filed for CFRA repetition.
First round
Regarding how to interpret the information field for CFRA PUSCH repetition, the following two solutions can be considered. 
·  Solution 1: After initial access and UE reports Msg3 repetition capability, repurposed MCS information field is applied for CFRA. 
· This is the natural interpretation based on the first note of the working assumption. 
· However, FL finds there might be an issue for this understanding. Assuming a scenario that a Rel-17 new UE in a legacy cell (the gNB is Rel-15/16), the gNB will not read the new capability reported from the Rel-17 UE. In such scenario, gNB and UE may have a different understanding on the MCS information field if MCS index larger than 3 is scheduled. The issue may not be that severe as gNB may not schedule large MCS index typically. Even if scheduled, gNB can then fall back to a low MCS index if gNB cannot successfully decode CFRA PUSCH due to different understanding on the MCS. 
· If supported, it can be specified in RAN2 to avoid RAN1 impact, e.g., capturing the following in TS 38.306. 
·  ‘A UE supports msg3Repetition-r17 shall interpret RAR UL grant as indicating repetition for CFRA.’ 
· Solution 2: After initial access and UE reports Msg3 repetition capability, repurposed MCS information field is applied for CFRA only if UE receives RRC configuration Msg3Repetitions-CB-PreamblesPerSSB-PerSharedRO. 
·  If UE receives RRC configuration Msg3Repetitions-CB-PreamblesPerSSB-PerSharedRO, it means the gNB is a Rel-17 gNB.
· If supported, it can be specified in RAN2 to avoid RAN1 impact, e.g., capturing the following in TS 38.331 for description of Msg3Repetitions-CB-PreamblesPerSSB-PerSharedRO. 
· ‘If Msg3Repetitions-CB-PreamblesPerSSB-PerSharedRO is configured, repurposed MCS information field is applied for CFRA for UEs reporting capability msg3Repetition-r17. 
· Solution 3: Introduce a new RRC parameter to indicate to apply legacy or new interpretation. 
· FL notices that this is also proposed in [25, Ericsson] in RAN2, though it is proposed to serve other purpose. FL suggestion is to leave to RAN2 about whether to introduce such RRC parameter or not, and no RAN1 impact is expected. 

FL would like to check companies’ views on the following questions.
1) Do you support to confirm the WA? 
2) If yes to 1), which solution do you prefer? Otherwise, please provide your reasoning. 
3) If Solution 1 or Solution 2 is adopted, do you agree that a corresponding RAN1 conclusion is needed (no need LS to RAN2)? 
· Conclusion for Solution 1: From RAN1 perspective, a UE supports msg3Repetition-r17 shall interpret RAR UL grant as indicating repetition for CFRA.
· Conclusion for Solution 2: From RAN1 perspective, if Msg3Repetitions-CB-PreamblesPerSSB-PerSharedRO is configured, repurposed MCS information field is applied for CFRA for UEs reporting capability msg3Repetition-r17. 

	Company
	Comments

	Samsung 
	1) Not confirm.
Pls see the second note: “The working assumption can be confirmed only if no additional RAN1 specification impact nor optimization specific for CFRA PUSCH.” To us, both solutions are obvious optimizations to CFRA PUSCH repetition. 

	Intel
	It seems Samsung has good point. If there is any spec impact, this would naturally mean that the working assumption is not confirmed as indicated in the working assumption. 

	Nokia/NSB
	We are not sure we understand why this discussion is needed. In our view, a UE would always be able to understand which gNB it is dealing with. Hence, we do not see any risk with possible misinterpretation of UL grants or UE capability reports. This does not need to be captured in RAN1 specification, since it is obvious. In this sense, we are favorable to confirm the WA and we think that neither Solution 1 nor Solution 2 is needed.

	Sharp
	1) No. We shouldn’t confirm the WA. The working assumption can be confirmed once the solution is agreed.
2) Solution 2. The procedure should be captured in TS38.321.

	Panasonic
	We are OK to confirm WA.

	OPPO
	We are fine to confirm WA. 

	Qualcomm 
	We are fine to confirm WA. We prefer solution 3.

	Apple
	Similar view as Samsung

	vivo1
	1) We are fine to confirm the WA. 
2) Detailed signaling aspects should be discussed in RAN2 assuming no RAN1 impacts should be introduced.
3) N/A.

	LG
	We have same opinion with Samsung, Intel, and Nokia. Obviously, this discussion is an optimization for CFRA PUSCH and seems to be an opposite way of the working assumption.

	Ericsson
	Support to confirm the WA and support solution 3, which has no additional RAN1 specification impact. Solution 1 and solution 2 have some flaws, but this can be solved by higher layer. We should leave it to RAN2 to implement a solution.    
For solution 1, a legacy gNB can’t understand Rel-17 UE capability. In additional, what if the neighbouring Rel-17 gNB does not support msg3 repetitions? 
For solution 2, as it will be up to the RACH indication and partitioning work item to implement signaling to support one or multiple preamble groups, it is likely that a preamble group for Msg3 repetitions and other features is configured, where Msg3Repetitions-CB-PreamblesPerSSB-PerSharedRO is absent. 
In general, the solution 1 and 2, where a UE interprets CFRA RAR in the repurposed way all the time or based on an optional parameter indirectly, cause ambiguity between gNB and UE. Solution 3 is simpler without ambiguity or RAN1 impact.

	CATT
	We are fine to confirm WA. The UE should be able to know whether gNB supports Msg3 repetition (either explicitly or implicitly inferred by any RRC parameters), and no RAN1 spec change is needed. 
RAN2 spec clarification is acceptable to us, if necessary.

	China Telecom
	We are fine to confirm the WA.

	NTT DOCOMO
	1) Yes. PUSCH scheduled by RAR UL grant for CFRA and CBRA are not distinguished in RAN1 perspective. Also, there is specific use case for the PUSCH repetition scheduled by RAR UL grant in CFRA. 
2) Solution 1. As FL pointed out, RRC configuration is better considering Rel-16 gNB deployment.
3) Agree 

	Spreadtrum
	Fine to confirm the WA. Regarding how to interpret the information field for CFRA PUSCH repetition, solution 3 is preferred, and details can be discussed in RAN2, i.e., no additional RAN1 specification impact.

	Xiaomi
	Share the similar view as Samsung.

	ZTE
	Slightly prefer to confirm the WA. We can live with not confirming if no consensus can be reached in neither RAN1 nor RAN2. 

	Huawei, HiSilicon
	Not confirm now. There are still some open issues discussed for initial transmission. Until the design for initial transmission is completed, we are not sure if the condition as stated in the last note of the WA can be fulfilled.

	FL
	@Samsung and all, When adding the last note in the last minute in RAN1#107-e, at least it’s FL understanding that ‘optimization specific for CFRA PUSCH’ is also limited to RAN1 only. On the other hand, FL agrees that current wording is not clear enough. 
The current situation is the majority support to confirm the working with the understanding that no RAN1 impact and RAN1 optimization. Whether/how it would impact RAN2 specification can be discussed in RAN2. On the other hand, a couple of companies prefer not confirm now. 
Based on current situation, FL would like to pause the discussion for now to wait a bit for the discussion in RAN2 and also other open issues. 

	InterDigital
	We are ok to confirm the working assumption, but we are also ok with the FL’s decision to wait for the discussion in RAN2 to progress.



2.3   Available slot determination for HD-FDD UE
2.3.1  [Closed] Issue#4: Available slot determination for HD-FDD UE
At the RAN1#107-e meeting, it was agreed that for HD-FDD RedCap UEs supporting the counting based on available slots, ssb-PositionsInBurst is used in the first step of determining of available slots for both CG-PUSCH and DG-PUSCH. 
For Msg3 PUSCH repetition, the available slot of Msg3 PUSCH repetition is only determined by the tdd-UL-DL-ConfigurationCommon and ssb-PositionsInBurst. This may indicate that for FDD system, all slots are considered as available slots for Msg3 repetition, which is also reflected in section 6.1.2.1 of 38.214 v17.0.0, as quoted below. 
	For paired spectrum and SUL band:
· The UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by RAR UL grant, based on the TDRA information field value in the RAR UL grant. 


For HD-FDD RedCap UEs, following options were considered for collision between SSB and Msg3 transmission, while no conclusion is reached yet, according to the discussion in AI8.6.1.2, 
· Option 1: dynamically scheduled UL transmission is prioritized over SSB
· Option 2: SSB is prioritized over dynamically scheduled UL transmission
[2, vivo], [11, Intel] propose that, all slots are considered as available slots for Msg3 repetition for HD-FDD RedCap UEs, no matter the conclusion from RedCap WI. 
· Reason: For HD-FDD RedCap UEs, it is more desirable to follow same rule as defined for FDD for Msg3 repetition. Given that gNB may not be able to differentiate whether the UEs are FDD or HD-FDD UEs during initial access, if the determination of available slots for Msg3 repetition for HD-FDD UEs follows that for TDD operation, this may introduce mis-alignment between gNB and UE on the slot for actual Msg3 repetition and may result in Msg3 decoding failure. Hence, in our view, for HD-FDD RedCap UEs, all slots are considered as available slots for Msg3 repetition. 
On the other hand, [20, Ericsson] proposes that HD-FDD UEs and FD-FDD UEs consider a slot that overlaps with a symbol of an SS/PBCH block with the index provided by ssb-PositionInBurst as an unavailable slot in the first step of determining available slots.
· Reason: If it is agreed that SSB is prioritized over Msg3 (re)transmission for a HD-FDD UE, the UE cancels the Msg3 transmission in the slot overlapping with SSB transmission by reusing legacy dropping rules, leaving gNB unaware of the cancellation and to blindly detect UL transmission, because the gNB doesn’t know the UE’s duplex capability until the RRC connection is established.
[15, Sharp] proposes that a configurability on available slot counting with/without referring to ssb-PositionsInBurst for HD-FDD RedCap UE for msg3 (re)transmission should be provided by new RRC parameter included in SIB1.

First round
Based on the input, FL’s understanding is the following:
·  If Option 1 (i.e., Msg3 transmission is prioritized over SSB for HD-FDD RedCap UEs) is agreed in RedCap WI, all slots can be considered as available slots for Msg3 repetition for both FD-FDD UEs and HD-FDD RedCap UEs. And there is no ambiguity issue for Msg3 transmission. 
·  If Option 2 (i.e., SSB is prioritized over Msg3 transmission for HD-FDD RedCap UEs) is agreed in RedCap WI, there could be the following three cases. 
·  Case 1: All slots are considered as available slots for Msg3 repetition for both FD-FDD UEs and HD-FDD RedCap UEs. 
· In this case, FD-FDD UEs will transmit Msg3 repetition even it overlaps with SSB in time while HD-FDD RedCap UEs need to cancel Msg3 repetition once it overlaps with SSB in time. Given gNB doesn’t know whether the UE is FD-FDD or HD-FDD, gNB would have ambiguity about whether there is actual transmission of Msg3 in the overlapping slot. It requires gNB to do blind detection or choose to ignore the overlapping repetition. 
·  Case 2: All slots are considered as available slots for Msg3 repetition for FD-FDD UEs, while a slot that overlaps with SSB is an unavailable slot for HD-FDD RedCap UEs. 
·  In this case, the situation seems worse. Because the available slot determination is different among FD-FDD UEs and HD-FDD UEs, and gNB would not know whether the Msg3 repetition would be transmitted. 
·  Case 3: A slot that overlaps with SSB is an unavailable slot in the first step of determining available slots for both FD-FDD UEs and HD-FDD RedCap UEs. 
·  In this case, it seems there would be no ambiguity issue. However, it has specification impacts as it is Case 1 in current specification. 

Based on above analysis, FL thinks we can conclude that a unified solution between FD-FDD UEs and HD-FDD RedCap UE should be supported, i.e., either consider all slots are available for all FDD UEs, or consider the slot overlapping SSB is unavailable slot for all FDD UEs. For the first round of discussion, FL would like to collect companies’ view on this issue first. 
	Company
	Comments

	Samsung 
	We think the resource is valid/available for both FD/HD-FDD; but only when UE operates in HD-FDD, the transmission in that available slot will be dropped if UE decides to measure SSB.

	Intel
	For HD-FDD RedCap UEs, our view is that we should follow same rule as defined for FDD for Msg3 repetition. As gNB may not be able to differentiate whether the UEs are FDD or HD-FDD UEs during initial access, if the determination of available slots for Msg3 repetition for HD-FDD UEs follows that for TDD operation, this would introduce mis-alignment between gNB and UE on the slot for actual Msg3 repetition and may result in Msg3 decoding failure. 
We think for HD-FDD RedCap UEs, all slots are considered as available slots for Msg3 repetition. 

	Nokia/NSB
	We agree with Ericsson’s proposal. Having said this, we share FL’s view that a unified solution between FD-FDD UEs and HD-FDD RedCap UE should be supported

	Sharp
	After reading companies opinion, we think common solution for HD-FDD UEs and FD-FDD UEs seems better. Therefore, we support HD-FDD UE supports the same way as the FD-FDD UE (i.e., all slots are available) for all cases.

	Panasonic
	We think Case 1 in Option 1 is reasonable.

	OPPO
	A unified solution between FD-FDD UEs and HD-FDD RedCap UE is preferred for us. 

	vivo1
	HD-FDD UEs should follow legacy FD-FDD UEs, meaning that all slots are available for msg3 repetition.

	Ericsson
	If SSB is prioritized over Msg3 transmission for HD-FDD RedCap UEs, Case 1 and Case 3 are fine. Case 3 is our first preference.

	CATT
	In RedCap AI, there were long-heavy debates on whether dynamic UL or SSB should be prioritized. Finally, the group agreed that SSB is prioritized, because the HD-FDD UE may be, by implementation, NOT ABLE TO transmit any UL signal in SSB time, as insisted by many UE vendors. 
It is unclear Msg3 PUSCH can be an exception, and whether the HD-FDD UE can really support prioritizing Msg3 PUSCH over SSB. If this will lead to serious UE implementation issue, it is better to adopt Option 2. We can further discuss whether we should pick one of Case 1~3, or come up with a new solution.

	NTT DOCOMO
	Given that gNB cannot distinguish UE types, the unified solution for FD-FDD and HD-FDD UEs should be supported. Among three cases, we would rather support case 1, because it does not require any specification impacts for available slot determination. Also, smart resource scheduling by gNB can avoid the ambiguity issue. 

	CMCC
	We think a unified solution between FD-FDD and HD-FDD UEs should be support. The gNB find out the UE’s capability for duplex after the RRC connection. A unified solution can avoid ambiguity for gNB about whether it is a available slots for UE.

	Spreadtrum
	A unified solution is preferred for us.

	Xiaomi
	Fine with case 1 and case 3 in Option 2, and slightly prefer case 1.  

	ZTE
	Prefer Option 1. If Option 2 is supported in Redcap WI, we prefer Case 3. 

	Huawei, HiSilicon
	Given the agreement below, we prefer the same solution for both Msg3 transmission and other PUSCH transmissions, i.e. we prefer Option 2.
Agreement: [RAN1#107-e]
· For Case 5 of dynamically scheduled UL transmission vs. SSB, support Option 2 at least for dynamically scheduled UL transmission other than Msg3 (re)transmission and PUCCH for Msg4
· Option 2: Reuse the existing collision handling principles of Rel-15/16 for NR TDD that SSB is prioritized over dynamically scheduled UL transmission

If option 2 is agreed for Msg3, we prefer case 1 because reduced number of available slots results in worse UL coverage which is opposite to this WI’s objective. With Case 1, a gNB can schedule more UL repetitions in order to preserve a better UL coverage performance for both FD-FDD and HD-FDD UEs. On the contrary, with Case 3, the performance of FD-FDD UEs is always degraded.  

	FL 
	Based on the input, it seems all companies agree to have a unified solution for FD-FDD and HD-FDD UEs. A clear majority of companies support or fine with the following proposal, regardless of which option is adopted in RedCap WI. 

Proposal for Issue#4: 
All slots are considered as available slots for Msg3 repetition for both FD-FDD UEs and HD-FDD RedCap UEs.



Second round

Proposal for Issue#4: 
All slots are considered as available slots for Msg3 repetition for both FD-FDD UEs and HD-FDD RedCap UEs.

Please comment only if you have strong concerns. If it is the case (hope not), please also provide an alternative agreeable proposal for all companies. 
	Company
	Comments

	Intel
	We are fine with the proposal.

	vivo2
	Fine.

	Samsung
	support

	Nokia/NSB
	Can live with if this helps achieving consensus.

	CATT
	OK and seems this is the best we can achieve here. 
Moreover, we think this proposal means the ‘available slot determination’ (step 1) are the same for FD-FDD and HD-FDD. 

	FL
	@CATT, Yes, your understanding is correct. 

	OPPO
	Support.

	LG
	Fine with the proposal.

	Xiaomi
	For Proposal for Issue#4, we suggest to add an FFS:
All slots are considered as available slots for Msg3 repetition for both FD-FDD UEs and HD-FDD RedCap UEs.
l  FFS: collision handling rules for HD-FDD Redcap UEs

	FL
	We already have an FFS point in previous agreements as' FFS: Rel-17 Msg3 PUSCH collision rules are also applied if introduced in other WI(s)'. So, let's not add it again here. We will anyway open the discussion once there is a conclusion from RedCap WI. 

	Panasonic
	We are fine with the proposal.

	FL
	The proposal is closed with reaching the following agreements. 
Agreement 
All slots are considered as available slots for Msg3 repetition for both FD-FDD UEs and HD-FDD RedCap UEs.




2.4  Number of repetitions for Msg3 
2.4.1 [Closed] Issue#5 Number of repetitions for Msg3 
[bookmark: _Hlk83986329][bookmark: _Hlk83892768]The main remaining issue for RRC parameter numberOfMsg3Repetitions is whether to also support repetition factors {12, 16}. Based on the discussion in RAN1#107-e and also the input in this meeting, a majority of companies prefer to support, while there are several companies don’t support. 
· Reason to support: 	It could be potentially useful and necessary for FR2 and Msg3 with Group B payload size. In addition, [8, Qualcomm] points out that they can be useful for NTN use cases, which is also included in Rel-17 CE WI.
· Reason to not support: Lack of necessity; Causing more collisions when large repetition factor is used. 

First round
Based on above, FL would like to propose a compromised way forward to support {12} while not support {16}. More specifically, the following proposal. 
Proposal 1 for Issue#5: For the number of repetitions configured by numberOfMsg3Repetitions, support {1, 2, 3, 4, 7, 8, 12}
Given this is the last meeting for RRC discussion, and FL doesn’t think this issue deserves such lengthy discussion during so many meetings, please be constructive and provide a agreeable way forward if you have strong concerns. 
	Company
	Comments

	Samsung 
	First, the argument using NTN is not valid, self-explained by WID.
Second, we start to question whether such value set is needed, because it is used for gNB to configure the repetition number, given that we said this is type A repetition, so as long as gNB is not configure some value outside the range/sets for type A repetition, then it should be fine. so we did not need to agree a new/separate value set, just one restriction in the RRC parameter for the repetition value set is enough, something like: UE is not expected to be configured with values that not supported for type A repetition. 

	Intel
	We are fine with the Proposal 1 for Issue#5. In our view, large number of repetitions for Msg3 is also desirable for future proof. 

	Nokia/NSB
	Agree with Samsung on the NTN argument, also because we have not performed any study in this sense during the SI phase. We would be aiming in the dark with no clue. Do not see a strong need of supporting up to 12 repetitions.

	Sharp
	At least ‘1’ should be included.

	Panasonic
	We are OK with the proposal.

	OPPO
	We are fine with the Proposal 1 for Issue#5. 

	Qualcomm
	We do not support. Now that the set of 4 repetition numbers are configured, there is no benefit in excluding 16. 

	vivo1
	Both 12 and 16 can be supported so that 8 values will be allowed. 
Regarding the collision concern when larger number of repetitions is allowed, it can still be up to network to decide a reasonable number for the repetition of each specific transmission, network can decide a larger number when collision is less while more repetitions are needed.

	LG
	Same opinion with Nokia.

	WILUS
	We support the FL’s proposal.

	CATT
	We are fine with the proposal.

	China Telecom
	Support.

	CMCC
	Still don't support any numbers larger than 8 but can live with it if the group wishes. The factor ‘1’ is needed. We also think that if we only support 4 candidates for Msg3 repetition, for example, {1, 2, 4, 8}, then gNB and CE UEs can get the number of repetitions without additional configured candidates in SBI1 which seems easier and better for coverage.

	Xiaomi
	Share the similar view as Qualcomm and vivo.

	ZTE
	Fine with the proposal, though we prefer to support {12, 16}. 

	FL
	It seems the situation is not changed, i.e., the majority support {12, 16}while a couple of companies think otherwise. In such case, FL thinks the proposal is still a good middle ground for all companies. As this is RRC impacted, the proposal will be prioritized in the upcoming GTW session. 
Proposal for Issue#5: For the number of repetitions configured by numberOfMsg3Repetitions, support {1, 2, 3, 4, 7, 8, 12}. 



Second round
Based on the discussion during GTW session, no companies raised concerns on support of {12}. So, please do not make any comment on value {12}. Regarding {16}, the majority of companies are ok to support. From FL perspective, it has no harm to support this value, though we cannot reach consensus about the necessity. We have to decide one way or another, and FL’s suggestion is to go with the majority view, which is also aligned with the set for legacy PUSCH repetition type A. 

Proposal-v1 for Issue#5: For the number of repetitions configured by numberOfMsg3Repetitions, support {1, 2, 3, 4, 7, 8, 12, 16}. 
Please comment only if you have strong concerns.
	Company
	Comments

	Nokia/NSB
	We think that the argument used to defend the inclusion of {16} in the list of supported value is arbitrary and not based on evidence. The same argument could be used to defend the inclusion of larger values as well. Why wouldn’t they be acceptable? Where do we set the bar? 
For these reasons, we opposed the inclusion of {16} so far, and we still do. We propose to support only {1, 2, 3, 4, 7, 8, 12}. Having said this, and just to avoid misunderstandings, we are fine with FL’s suggestion of going with the majority view (whatever such view will be eventually). 

	FL
	@Nokia/NSB, Thanks a lot for your constructive spirit!

	FL
	The following agreement is approved by email. 
Agreement  
For the number of repetitions configured by numberOfMsg3Repetitions, support {1, 2, 3, 4, 7, 8, 12, 16}. 



2.5  Spatial domain transmission relation
2.5.1 [Closed] Issue#6: Spatial domain transmission relation
[6, Samsung]: The repetitions for the msg3 PUSCH transmission that is scheduled by RAR use the same beam (spatial setting) as the one for the corresponding PRACH transmission. On the other hand, the UE can select the beam for msg3 re-transmissions. 
[7, NTT DOCOMO]: It is beneficial to apply beam sweeping over repetitions for the better coverage performance. It’s up to UE implementation if the same spatial domain transmission filter is applied over the Msg3 repetition. 
[8, Qualcomm]: Consider one of the following options on spatial domain transmission relation for Msg3 PUSCH transmission:
· Option 1: The UE transmits the Msg3 PUSCH repetitions within a transmission (initial transmission or re-transmission) using the same spatial domain transmission relation.
· Option 2: The UE may transmit the Msg3 PUSCH repetitions within a transmission (initial transmission or re-transmission) using the different spatial domain transmission relations.
==> FL: It seems no big issue to leave to UE implementation as legacy, or we can just define that the beam is the same among different Msg3 repetitions while doesn’t specify whether it is the same beam as the corresponding PRACH transmission. 
[7, NTT DOCOMO]: In Rel-15/16, UE transmits the PUCCH using the same spatial domain transmission filter as one for the PUSCH transmission scheduled by a RAR UL grant if a UE does not have dedicated PUCCH resource configuration, such as when transmitting HARQ-ACK information corresponding to Msg4 PDSCH. On the other hand, it is up to UE implementation if the same spatial domain transmission filter is applied over the Msg3 repetition. For these reasons, it is unclear which spatial domain transmission filter is applied for PUCCH, when multiple spatial domain transmission filters are applied for PUSCH transmission scheduled by a RAR UL grant. 
· Proposal: UE applies a specific spatial domain transmission filter for PUCCH transmission among the filters used for Msg3 repetition. (e.g., the spatial domain transmission filter used for Msg3 transmission in the first slot for PUSCH transmission).
==> FL: If the transmission beam of different Msg3 repetitions could leave to UE implementation, it seems no big issue to also leave to UE implementation for using one of the beam from Msg3 repetition for the associated PUCCH transmission. Or similar to above, we can just define that the beam is the same among different Msg3 repetitions while doesn’t specify whether it is the same beam as the corresponding PRACH transmission. 

First round
For the first round of discussion, FL would like to collect companies’ view on the issues summarized in this section. 
	Company
	Comments

	Samsung 
	We did not understand the argument that it’s beneficial to do beam sweeping among msg3 repetition.
From msg1/msg2, UE has already determined a useful/qualified beam for UL transmission, why UE needs to do beam sweeping for msg3 repetition, which degrades the repetition benefits at all. Besides, without knowing the tx beam of msg3, it’s also difficult for gNB to plan the rx beam. 
We think, at least, the same beam should be used among repetitions.  

	Intel
	Our view is that the existing mechanism can be extended for the Tx beam for Msg3 repetition. More specifically, 
·  It is up to UE implementation for Tx beam for Msg3 repetition. 
·  Same Tx beam is applied for Msg3 repetition. 

	Nokia/NSB
	Samsung proposed a good argument. It is rather obvious to us that if there is a message that can benefit from beam sweeping to increase coverage is msg1 for FR2 deployments. The same Tx filter should be used across all Msg3 repetitions. We also need to ensure that Msg3 repetitions are compatible with spatial relationship between msg3 and PUCCH carrying HARQ-ACK for Msg4. 

	Sharp
	In current specification, it is stated that PUCCH carrying HARQ-ACK for msg4 should use the same spatial filter for PUSCH scheduled by RAR UL grant. Therefore, it is clear from the current specification that all repetitions scheduled by a RAR UL grant should use the same spatial Tx filter.

	OPPO
	The beam selection for PRACH procedure is performed during Msg1 stage. It is not necessary to define beam sweeping for Msg3 repetition. Same beam with repetition can bring coverage enhancement for Msg3. We prefer same beam should be used among Msg3 repetition. 

	vivo1
	No need to optimize this. 
Msg3 beam determination is up to UE implementation and note that other UL signals before RRC connection (e.g. common PUCCH) will also use the TX beam same as Msg3.

	CATT
	We have similar view with vivo. For Msg3 repetition it-self, it seems OK to leave it to UE implementation. Same beam seems natural in FR1 while different beam may be beneficial in FR2. 
For spatial relationship between Msg3 and PRACH, Rel-15/16 did not specify the relationship between Msg3 and PRACH. It is up to UE implementation. This principle can be reused.

	NTT DOCOMO
	Given that even the current specification specifies which filter is used for PUCCH, Tx spatial filter for PUCCH carrying HARQ-ACK for Msg4 should be clarified for gNB Rx beam determination. It is a bad idea to keep the spatial domain filter for PUCCH up to UE.

	CMCC
	The UE transmits the Msg3 PUSCH repetitions within a transmission using the same beam.

	Xiaomi
	We recommend that the legacy mechanism for TX UL beam determination for Msg.3 in Rel-16 should be adopted for Msg.3 transmission in Rel-17, i.e., it is up to UE implementation for Tx beam for Msg3 transmissions.
 In addition, whether UE transmits the Msg3 PUSCH repetitions within a transmission using the same spatial domain transmission relation, should also be determined by UE implementation without any spec impact.

	ZTE
	We prefer to leave to UE implementation. 

	FL
	Based on input, the majority of companies support to apply the same Tx beam for Msg3 repetition. This could ensure the reception at gNB side and also ensure a clear Tx beam for PUCCH before RRC connection. 
In such situation, FL would like to check whether companies can live with the following proposal. In addition, FL encourages companies to share views on whether specification changes are needed or a conclusion is sufficient for the following proposal. 
Proposal for Issue #6. 
· It is up to UE implementation for Tx beam for Msg3 repetition. 
· Same Tx beam is applied for Msg3 repetition. 




Second round
Based on the discussion in the first round, it seems companies’ view are convergent to the following proposal. 
Proposal for Issue #6. 
· It is up to UE implementation for Tx beam for Msg3 repetition. 
· Same Tx beam is applied for Msg3 repetition. 

Companies are encouraged to provide views on the proposal, and also whether there is any spec impacts for the second bullet. 
	Company
	Comments

	Intel
	We are fine with the proposal.

	vivo2
	Support.

	Panasonic
	We are fine with the proposal.

	NTT DOCOMO
	We support the proposal. The proposal clarifies the spatial domain transmission filter for PUCCH carrying HARQ-ACK for msg4 as well.

	Sharp
	We support the proposal. We think no specification impacts on the 2nd bullet.

	Samsung
	We are ok with it.

	Ericsson
	The second bullet looks like the same Tx beam is applied for all Msg3 repetitions of initial transmission and retransmission. Not sure if this is the intent.

	Nokia/NSB
	We suggest a small correction to the second bullet:
· Same Tx beam is applied for all Msg3 repetitions. 
Concerning the question asked by FL, we think it is not so trivial and may be better to add a simple sentence in the spec to ensure this aspect is captured properly (as it is the case, for instance, for PUCCH carrying HARQ-ACK for Msg4).

	CATT
	Although we understand the motivation of the proposal, we are a little hesitant to support it for both FR1 and FR2. Technically, it is fine for FR1. But we are not sure it is suitable for FR2. If this is the majority view, maybe OK. We can fix serious issue, if really arises, in the future.
In addition, Ericsson’s comment is valid to us. In our understanding, same Tx beam is only applied for the Msg3 repetitions scheduled by the same RAR, or DCI with TC-RNTI. This proposal does not intend to couple the relationship between initial transmission and re-transmission. 

	FL 
	@CATT, thanks for your constructive spirit!
Based on the comments from Ericsson, Nokia/NSB, CATT, the proposal is updated as follows to make it clearer. 
Proposal for Issue #6. 
· Same Tx beam is applied for all repetitions of Msg3 initial transmission scheduled by the same RAR UL grant.
· It is up to UE implementation for the Tx beam. 
· Same Tx beam is applied for all repetitions of Msg3 re-transmission scheduled by the same DCI scrambled with TC-RNTI.
· It is up to UE implementation for the Tx beam. 

	OPPO
	We are fine with FL’s revised proposal.

	Qualcomm
	Support the revised proposal.

	LG
	We have similar concern with CATT. In our understanding, even within the Msg3 initial/retransmission it seems more reasonable to leave it up to the UE implementation. Now that the number of repetition {12, 16} was introduced in Issue #5, restricting the UE Tx beam to use only same beam may cause performance degradation.

	FL
	@LG, Based on views from the majority, leave to UE implementation would lead to two issues: 1) it makes very difficult for gNB reception if the beam of different repetitions could be different, 2) it would cause ambiguity for the beam of PUCCH before RRC connection. Based on current situation, hope you can live with the proposal. 

Proposal for Issue #6. 
· Same Tx beam is applied for all repetitions of Msg3 initial transmission scheduled by the same RAR UL grant.
· It is up to UE implementation for the Tx beam. 
· Same Tx beam is applied for all repetitions of Msg3 re-transmission scheduled by the same DCI scrambled with TC-RNTI.
· It is up to UE implementation for the Tx beam. 

	Samsung
	We can live with FL’s proposal, we still believe keep same beam for all the repetition in one PUSCH transmission, is basically behavior for gNB reception. 

	Xiaomi
	For Proposal for Issue #6, our concern is just the same as CATT and LG mentioned in the tdoc of FL’s summary. Why the TX beam must be kept the same across repetitions within a Msg.3 transmission? How much the performance gain can be obtained separately in FR1 and FR2? From our point of view, it seems more reasonable that the Tx beam for each repetition is also up to UE’s implementation without any spec effort, just the same as Msg.3 transmission without repetitions in Rel-16.

	LG
	For Proposal for Issue #6, we still have concern about that. We have similar view with CATT and Xiaomi.
It seems too restrictive to use same beam. When the number of msg3 PUSCH repetitions is large, we think that it is necessary to allow changing the Tx beam according to the channel condition. Even if the Tx beam is changed, we think that there is no impact on the network. Also, we think spec change is unnecessary.
In addition, we want to ask whether there is any spec impact if we agree to use same beam for transmitting msg3 PUSCH repetition.

	Intel
	 For Proposal for Issue #6, we suggest the following change:
Proposal for Issue #6.
l Same Tx beam is applied for all repetitions of Msg3 initial transmission scheduled by a the same RAR UL grant.
n It is up to UE implementation for the Tx beam.
l Same Tx beam is applied for all repetitions of Msg3 re-transmission scheduled by a the same DCI scrambled with TC-RNTI.
n It is up to UE implementation for the Tx beam.

	FL
	· @Yoonsuk, @Xuemei, As I replied before, leaving to UE implementation would lead to two issues: 1) it makes very difficult for gNB reception if the beam of different repetitions could be different, as gNB doesn't know the beam. It may not be a big issue in legacy as it has only one repetition. 2) it would cause ambiguity for the beam of PUCCH before RRC connection. 
· Considering CATT has already stated that they are ok to follow the majority. Hope this could be also acceptable for you.
· Regarding whether it has spec impact, we can further discuss in the next round. 

I only made minor editorial changes below based on Intel’s suggestion.
Proposal for Issue #6. 
· Same Tx beam is applied for all repetitions of Msg3 initial transmission scheduled by a the same RAR UL grant.
· It is up to UE implementation for the Tx beam. 
· Same Tx beam is applied for all repetitions of Msg3 re-transmission scheduled by a the same DCI scrambled with TC-RNTI.
· It is up to UE implementation for the Tx beam. 


	Panasonic
	We are fine with the proposal.



Third round
For Proposal for Issue #6 (pending for email approval), companies are encouraged to provide your views about whether the proposal should be captured in the spec or not. If yes, please provide a TP for this. If no, please provide your reasoning.

	Company
	Comments

	vivo4
	The current spec. says PUCCH before RRC connection should use Msg3 TX beam, which can already implicitly indicate the Msg3 when repeated will have one beam if we do not change the current spec. The actual TX beam for Msg3 repetitions can still be up to UE though normally same TX beam should be assumed. 
So, no TP is needed in our view.

	NTT DOCOMO
	We think it is necessary to capture it in the spec. The current spec just says PUCCH before dedicated RRC configuration use the same spatial domain transmission filter as PUSCH scheduled by RAR UL grant. It does not guarantee that Msg3 for initial transmission and re-transmission are transmitted with the same spatial domain transmission filter over repetitions. 
TP in 38.213

	[bookmark: _Toc60601305]8.3	PUSCH scheduled by RAR UL grant
An active UL BWP, as described in Clause 12 and in [4, TS 38.211], for a PUSCH transmission scheduled by a RAR UL grant is indicated by higher layers. 
If useInterlacePUCCH-PUSCH is not provided by BWP-UplinkCommon and BWP-UplinkDedicated, for determining the frequency domain resource allocation for the PUSCH transmission within the active UL BWP
-	if the active UL BWP and the initial UL BWP have same SCS and same CP length and the active UL BWP includes all RBs of the initial UL BWP, or the active UL BWP is the initial UL BWP, the initial UL BWP is used 
-	else, the RB numbering starts from the first RB of the active UL BWP and the maximum number of RBs for frequency domain resource allocation equals the number of RBs in the initial UL BWP
The frequency domain resource allocation is by uplink resource allocation type 1 [6, TS 38.214]. For an initial UL BWP size of  RBs, a UE processes the frequency domain resource assignment field as follows
-	if , or for operation with shared spectrum channel access if 
-	truncate the frequency domain resource assignment field to its  least significant bits and interpret the truncated frequency resource assignment field as for the frequency resource assignment field in DCI format 0_0 as described in [5, TS 38.212] 
-	else
-	insert  most significant bits, or for operation with shared spectrum channel access insert  most significant bits, with value set to '0' after the  bits to the frequency domain resource assignment field, where   if the frequency hopping flag is set to '0' and  is provided in Table 8.3-1 if the hopping flag bit is set to '1', and interpret the expanded frequency resource assignment field as for the frequency resource assignment field in DCI format 0_0 as described in [5, TS 38.212]
-	end if
If useInterlacePUCCH-PUSCH is provided by BWP-UplinkCommon or BWP-UplinkDedicated, the frequency domain resource allocation is by uplink resource allocation type 2 [6, TS 38.214]. A UE processes the frequency domain resource assignment field as follows
-	truncate the frequency domain resource assignment field to the  LSBs if , or to the  LSBs if   
-	for interlace allocation of a PUSCH transmission, interpret the  MSBs of the truncated frequency domain resource assignment field for the active UL BWP as for the  MSBs of the frequency domain resource assignment field in DCI format 0_0 [6, TS 38.214]
-	for RB set allocation of a PUSCH transmission, the RB set of the active UL BWP is the RB set of the PRACH transmission associated with the RAR UL grant. The UE assumes that the RB set is defined as when the UE is not provided intraCellGuardBandsUL-List [6, TS 38.214].
A UE determines whether or not to apply transform precoding as described in [6, TS 38.214]. 
A PUSCH transmission scheduled by RAR UL grant or by a DCI format 0_0 with CRC scrambled by a TC-RNTI uses a same spatial filter over repetitions.
For a PUSCH transmission with frequency hopping scheduled by RAR UL grant or for a Msg3 PUSCH retransmission, the frequency offset for the second hop [6, TS 38.214] is given in Table 8.3-1.





	LG
	In the legacy spec, as we know, there was no restriction to use same UL Tx beam among PRACH and Msg3 PUSCH. The UL Tx beam for msg3 PUSCH transmission could same as or different from the UL Tx beam used for PRACH transmission. In this aspect, for msg3 PUSCH repetition, UL Tx beam for msg3 PUSCH could be same as or different from the UL Tx beam used for PRACH transmission. In addition, it is quite reasonable to leave UE implementation whether single Tx beam or different Tx beams is/are applied to slots for msg3 PUSCH repetition. Furthermore, since equalization can be performed with DMRS of each slot, it seems that there is no problem of demodulation at the gNB side even though different Tx beams are applied to slots for msg3 PUSCH repetition.
Finally, current spec description (that is 'PUCCH transmission is with a same spatial domain transmission filter as the last PUSCH transmission') can be applied even if it is allowed that different Tx beams are applied to slots for msg3 PUSCH repetition. 
So, in our view, no TP is required.

	Intel
	We think a TP is needed. If we do not have the TP, gNB does not know whether UE performs beam sweeping or same beam for Msg3 PUSCH repetitions. In this case, gNB may not be able to perform soft combining for PUSCH decoding, which would lead to performance degradation. This is not desirable for Msg3 coverage enhancement. 
The proposed TP from NTT DOCOMO is a good starting point. A minor suggested update:
A PUSCH transmission with repetitions scheduled by RAR UL grant or by a DCI format 0_0 with CRC scrambled by a TC-RNTI uses a same spatial filter over repetitions.

	Sharp
	We agree with vivo4.

	Xiaomi 
	Share the same view as LG and no TP is needed. 
Even if whether the TX beam changes depends on the UE’s implementation, the UE is likely not to change the TX beam across repetitions; or even the TX beam changes, there must be some reference to make the decision, such as the measurement results based on SSB. In both cases, the reception on the gNB side will not be affected.

	Ericsson
	Rel-15/16 specifications don't define the UL beam for Msg3 transmission, so we don't see the need to change the specification for Msg3 repetition. The assumption that the gNB uses the same UL Rx beam during random access still holds.

	CATT
	We feel vivo’s interpretation is correct. 
It is obvious that only one beam can be applied for one PUCCH from implementation point of view. Even we add nothing, the only correct way that strictly follows the spec guidance, is to use the same beam for all repetitions of Msg3. 

	Nokia/NSB
	We agree with Intel and NTT DOCOMO. 
We must be very careful here. There are two major problems here, that do not exist when Msg3 is transmitted without repetitions:
1. Reception at gNB does not only depend on DM-RS but also on the RX beam used by gNB to receive Msg3. In this context, gNB cannot properly select the Rx beam if the Tx beam at the UE keeps changing. Reality is that if the specification says nothing about Tx beam then Tx beams can change. We cannot say: “the only correct way is this or that”.
2. Consider what LGE said, i.e., current spec description (that is 'PUCCH transmission is with a same spatial domain transmission filter as the last PUSCH transmission') can be applied even if it is allowed that different Tx beams are applied to slots for msg3 PUSCH repetition. This is not true, since there is no guarantee that gNB will ever receive the last Msg3 repetition (due to collisions, shadowing, wrong Tx beam choice by the UE which can kill MPL in FR2 and so on). Then how would gNB know that the Rx beam used for the last received Msg3, which again may not be the last transmitted Msg3, is a good beam to receive the following PUCCH? And How would UE know that gNB actually received the last transmitted Msg3?
Once again, please note that all these concerns do not exist in case of Msg3 transmitted without repetitions, but they have to be addressed very carefully in case of Msg transmitted with repetitions. This can kill performance at FR2, which is also where Msg3 coverage extension is needed the most…
Can other companies provide comments on the two major problems above, please?


	Qualcomm
	We think TP is needed. We agree with the TP from NTT Docomo.

	FL
	All companies, except for Xiaomi and LG, support to apply the same Tx beam for all repetitions of Msg3 initial/re-transmission. FL’s understanding is summarized before and copied below again. FL also encourage companies to provide comments on the points raised by Nokia, for which FL agrees in principle. 
· 1) it makes very difficult for gNB reception if the beam of different repetitions could be different, as gNB doesn't know the beam. It may not be a big issue in legacy as it has only one repetition. 2) it would cause ambiguity for the beam of PUCCH before RRC connection. 

Regarding whether there is spec impact, the views are divergent. FL’s understanding is the current specification is not clear enough, as there is no Msg3 repetition before and of course no corresponding specification texts could serve the purpose clearly. FL’s suggestion is, if we can agree the proposal, it’s better to capture into the spec, otherwise we should not agree it in the first place. 
On the other hand, if we would have no time to discuss the proposal in the upcoming GTW session, FL would like to propose the following as a middle ground. Otherwise, we cannot make any progress in this meeting. 
Proposal-v1 for Issue #6. 
· Same Tx beam is applied for all repetitions of Msg3 initial transmission scheduled by a RAR UL grant.
· It is up to UE implementation for the Tx beam. 
· Same Tx beam is applied for all repetitions of Msg3 re-transmission scheduled by a DCI scrambled with TC-RNTI.
· It is up to UE implementation for the Tx beam. 
Note: it’s up to editor whether to capture into the specification or not.

	Sharp
	We are fine with the latest proposal although we think no spec. change is necessary as explained by CATT.

	vivo6
	We can understand concern from Nokia that it would be good to let gNB know which exact beam is actually used in uplink by UE. However, there’s even no text in current standardization to explicitly require all normal PUSCH repetitions to have same beam except the spatial relation info of the SRS associated with the PUSCH transmission. Before RRC connection, a normal UE would not use different beams for different UL transmissions and the UL beam used would be the one corresponding to the DL beam selected for random access resource selection. Such UL beam itself is still up to UE implementation, meaning that gNB would not know the exact UL beam anyway. So, compared to normal PUSCH, we do not see the need to explicitly specify the beam relationship of different Msg3 repetitions either.
Anyway, the original issue here is whether we need to optimize Msg3 repetition to support different beams which is not necessary in our view. Companies proposing to have different beams for different Msg3 repetitions can convince other companies in coming meetings or Rel-18 discussions if possible.
If we really need a conclusion, it could be:
Same Tx beam, up to UE implementation, is applied for all repetitions of PUSCH scheduled by RAR, no specification change is needed.

	LG
	We have same understanding with Ericsson’s comment. We think that same or also different beam can be applied to Msg3 repetitions. In this sense, it seems that it is not necessary to restrict all the UL Tx beam for Msg3 repetitions to use same beam.
In addition, it seems that not only LG and Xiaomi, but also vivo, Sharp, Ericsson and CATT are in the same position where no TP is needed. 
With this understanding, we would like to request that Proposal-v1 for Issue#6 be modified as follows:
Proposal-v1 for Issue #6. 
· Same Tx beam is can be applied for all repetitions of Msg3 initial transmission scheduled by a RAR UL grant.
· It is up to UE implementation for the Tx beam. 
· Same Tx beam is can be applied for all repetitions of Msg3 re-transmission scheduled by a DCI scrambled with TC-RNTI.
· It is up to UE implementation for the Tx beam. 
Note: it’s up to editor whether to capture into the specification or not.

	Samsung 
	We could accept the Intel version and FL’s version.
Again, we share the view as intel, such same beam for repetition is important for gNB reception. If this is not captured in spec, it’s unclear for the engineer for implementing this. 

	FL
	Let’s see if we can get some GTW time to discuss this proposal. 

	LG
	@Nokia. Thanks for your explanation.
If we try to understand your explanation correctly, Nokia's main concern is how to determine gNB's Rx beam if last PUSCH is not transmitted at UE side. However, our understanding is different from Nokia's explanation. As mentioned by Ericsson, we think that gNB can use same Rx beam during Random access procedure because the Rx beam of gNB can be determined by RACH preamble which is associated with SSB index. So, even if UE changes Tx beam during Random access procedure (i.e., for RACH preamble transmission, for PUSCH transmission), gNB can hold Rx beam. In summary, even if PUSCH transmission is dropped, there is no problem for gNB to determine Rx beam to receive PUCCH.
@Intel. Thanks for your explanation. 
If we try to understand your explanation correctly, Intel's main concern is that gNB may not be able to perform soft combining for PUSCH decoding when UE changes Tx beam during PUSCH Repetition. However, our understanding is different. gNB can perform equalization by using DMRS and can collect LLR value as result of data demodulation. Then, the gNB can perform a soft combining by using repeated PUSCH. Hence, we think even if UE changes Tx beam during PUSCH repetition, gNB can perform soft combining.

	FL
	The following conclusion is reached in GTW session. Therefore the issue is closed. 
Conclusion 
· Same Tx beam is applied for all repetitions of Msg3 initial transmission scheduled by a RAR UL grant.
· It is up to UE implementation how the Tx beam forms. 
· Same Tx beam is applied for all repetitions of Msg3 re-transmission scheduled by a DCI scrambled with TC-RNTI.
· It is up to UE implementation how the Tx beam forms. 




2.6 [Closed] Other issues
(1) Conditions of requesting Msg3 repetition
[8, Qualcomm]: The RSRP threshold depends on SS-RSRP and/or UE power class. 
 FL: RAN2 has already agreed to introduce a separate RRC parameter for rsrp-ThresholdSSB threshold for requesting Msg3 repetition. Further details are under discussion in RAN2, and no further action in RAN1 is needed unless any clarification/request from RAN2. 
(2) Differentiation mechanisms for Msg3 repetition
[8, Qualcomm]: If the Msg3 PUSCH repetition request is indicated by a separate RO, RAN1 should discuss whether this RO can be shared for Redcap UE to send identification via PRACH or not.
[11, Intel]: 
· Separate Ros can be additionally supported for requesting Msg3 PUSCH repetition. 
· For separate PRACH preambles with shared Ros, 
· A unified design for PRACH resource partitioning for different use cases including coverage enhancement, network slicing, identification of RedCap Ues and RA-SDT is preferred.
· PRACH mask is defined to indicate a subset of Ros associated with same SSB index for requesting Msg3 PUSCH repetition. 
[23, xiaomi]: 
Support PRACH resource sharing between RedCap requiring coverage enhancement and Non-RedCap requiring coverage enhancement
· PRACH resource sharing on a separate initial UL BWP configured for RedCap can be considered 
 FL: Based on iscussion in RAN1#107-E, we have already reached a common understanding that RACH related issues would be discussed in RAN2 as usual, and no further action in RAN1 is needed unless any clarification/request from RAN2. 
(3) Support of a separate maximum number of preamble transmissions for CE Ues without msg.3 repetition requesting.
[13, Xiaomi] proposes to convert 4-step RACH without msg.3 repetition requesting into 4-step RACH with msg.3 repetition requesting for CE Ues when the failure of 4-step RACH without msg.3 repetition requesting happens, and configure a separate maximum number of preamble transmissions for CE Ues without msg.3 repetition requesting. 
 FL understanding is this could be discussed in RAN2 instead. 
(4) Support of joint channel estimation for Msg3 repetition 
[8, Qualcomm]: If JCE is supported for Msg3 PUSCH repetitions with subject to power consistency and phase continuity requirements, only back-to-back PUSCH transmission is supported and the UE indicates its capability of supporting JCE during RACH procedure. UE is not expected to monitor Msg2 PDCCH between the repetitions of Msg3. gNB should be able to expect no UL beam switching among repetitions of Msg3. Support transmission of PTRS inside Msg3 repetitions. 
 FL: This has been discussed before and no consensus has been reached. No further discussion would be pursued, meaning it will not be supported in Rel-17. 
(5) Available slot determination
[19, WILUS] proposes not to use flexible symbol(s) indicated by tdd-UL-DL-ConfigurationCommon to determine available slot for Type A PUSCH repetition for Msg3 except the first repetition of Msg3 PUSCH to be scheduled.
 FL understanding is we should not revisit what we have been agreed. The issue pointed out in [19] has been discussed before. It’s up to gNB whether to avoid such issue or bear blind decoding/interference if allowed. So, FL would not like to re-open the discussion unless requested by a clear majority of companies. 
(6) Waveform indication for Msg3
[12, Apple]: Specify a UE-specific procedure to enable/disable transformprecoder for Msg3 transmission, via:
· Alt1: explicit indication, e.g., repurpose some bits in RAR UL grant (for initial Msg3 transmission) or DCI format 0_0 with CRC scrambled by TC-RNTI (for Msg3 retransmission) to indicate whether transformprecoder enabled or not
· Alt2: implicit indication, for example, transformprecoder is enabled if UE indicates to require coverage enhancement/recovery. 
 FL understanding is this may be out of scope as it is not specific for Msg3 repetition. In addition, it seems not a critical enhancement for Msg3 repetition. 
(7) Support of qam64-LowSE MCS
In [13, Xiaomi]: QAM64-LowSE MCS table provides lower coding rate, which is benefit for Msg.3 coverage enhancement with lower required SNR. So, QAM64-LowSE MCS table can be used for Msg.3 transmission in bad coverage. Therefore, it proposes to support the use of QAM64-LowSE MCS table for Msg.3 transmission with repetitions.
 FL understanding is this may be out of scope as it is not specific for Msg3 repetition. In addition, it seems not a critical enhancement for Msg3 repetition.  
First round
FL would like to open the floor for discussion on above issues. 
·  If the majority agree FL’s assessment above, we can have a conclusion that issue (4~7) will not be discussed in RAN1 in future meetings, and issue (1~3) can only be discussed in RAN1 if requested by other WGs. 
	Company
	Comments

	Sharp
	We agree with FL.

	OPPO
	WE agree with FL. For issue 6, it seems within the scope of Rel-18 Coverage enhancement. We can revisit it in Rel-18.

	Vivo1
	Fine.

	FL
	The discussion on this issue is continue.

	Ericsson
	Agree.

	CATT
	OK.

	FL
	Based on the input so far, FL’s proposed conclusion seems agreeable. 
Proposed conclusion: 
For Rel-17 CE WI, Issue (4~7) in Section 2.6 of R1-2200712 will not be discussed in RAN1 in future meetings, and issue (1~3) in Section 2.6 of R1-2200712 can only be discussed in RAN1 if requested by other WGs. 
If any concerns, please provide your comment below. 

	FL
	The following conclusion is approved by email. 
Conclusion: 
For Rel-17 CE WI, Issue (4~7) in Section 2.6 of R1-2200712 will not be discussed in RAN1 in future meetings, and issue (1~3) in Section 2.6 of R1-2200712 can only be discussed in RAN1 if requested by other WGs. 



2.7 Discussion on RRC parameters
2.7.1 [Closed] Indication of the number of repetitions for Msg3 

First round

Proposal 1: Adopt the following revisions for the RRC parameter numberOfMsg3Repetitions. 
	WI code
	Sub-feature group
	Parameter name in the spec
	New or existing?
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)
	UE-specific or 
Cell-specific
	Specification
	Comment

	NR_cov_enh-Core
	Type A PUSCH repetitions for Msg3
	numberOfMsg3Repetitions
	new
	The number of repetitions for PUSCH transmission scheduled by RAR UL grant and DCI format 0_0 with CRC scrambled by TC-RNTI Msg3 PUSCH repetition, including Msg3 initial transmission and Msg3 re-transmission. 
	SEQUENCE (SIZE (4)) OF INTEGER (1,2, 3, 4, 7, 8, 12, 16)
	{1, 2, 3, 4}
	RACH-ConfigCommon
	Cell-specific
	38.331
	Working Assumption 
Down-select only one from the following methods for indication of the number of repetitions of Msg3 initial transmission.
· Alt 1: If TDRA information field is chosen, Option 2 is supported. 
·   The candidate values for repetition factor could be chosen from {[1], 2, 3, 4, 7, 8, [12], [16]} 
· Alt 2: If MCS information field is chosen, repurpose the MCS information field as follows.
· 2 MSB bits of the MCS information field are used for selecting one repetition factor from a SIB1 configured set with 4 candidate values.
·  The set of candidate values for repetition factor could be chosen from {[1], 2, 3, 4, 7, 8, [12], [16]}
Note: Whether ‘1’ is included depends on the outcome of interpretation of the selected information field.

Agreements
· For indication of the number of repetitions of Msg3 initial transmission, Alt 2 (i.e., using MCS information field) is adopted. 
· Four candidate MCS indexes can be configured by SIB1 for Msg3 initial transmission. MCS 0~3 are applied if the configuration is absent.
If the four candidate repetition factors are not configured, the default values are {1, 2, 3, 4}. 

Agreement 
For repetition indication for Msg3 re-transmission, Option 1 (i.e., use the same mechanism as supported for Msg3 initial transmission) is adopted. 
FFS: [8] MCS index to be used for Msg3 re-transmission

Working assumption : support repetition for a PUSCH scheduled by RAR UL grant, including both Msg3 PUSCH and CFRA PUSCH. 
· Use the same mechanism of Msg3 PUSCH repetition, when applicable, for CFRA PUSCH with repetitions. 
· No separate CFRA preamble/RO for repetition of CFRA PUSCH is introduced. 
· No additional optimization specific for CFRA PUSCH is considered for CFRA PUSCH with repetition. 
· No additional RAN1 specification impact
Note: UE reports Msg3 repetition capability after initial access. 
Note: The working assumption can be confirmed only if no additional RAN1 specification impact nor optimization specific for CFRA PUSCH.

Agreement
Regarding how a UE should interpret MCS information field for indication of the number of repetitions for the case of CBRA, Option 1 is supported.
·  When a UE requests Msg3 repetition, the repurposed MCS information field is applied. gNB schedules Msg3 with or without repetition for the UE requesting Msg3 repetition.
· Repetition factor K=1 is included in the four candidate repetition factors used for repetition indication. 
When the UE doesn’t request Msg3 repetition (including legacy UE), the legacy MCS information field is applied. gNB schedules Msg3 without repetition for the UE not requesting Msg3 repetition.



We have already reached consensus regarding the candidate repetition factors according to Proposal-v1 for Issue#5 (pending for email approval) . So, please do NOT comment on this aspect anymore here. I will include the corresponding agreements once Proposal-v1 for Issue#5 is approved. 

	Company
	Comments

	NTT DOCOMO
	Support the proposal. 

	LG
	Given that Proposal-v1 for Issue#5 is going to be agreed, we are OK with Proposal 1 for numberOfMsg3Repetitions.

	Intel
	We are fine with the proposal.

	Xiaomi
	One issue still needs to be clarified which we have mentioned in the discussion of Issue 2:
In the case of 4 candidate values configured by SIB1, whether repetition factor K=1 must be in the set of 4 candidate values? If so, just as the reply to us given by FL in Section 2.2.1, K=1 needn’t to be configured by SIB1 anymore, and it should be always taken as a fixed value in the set of 4 candidate values. In this way, only three remaining values need to be selected from the set {2, 3, 4, 7, 8, 12, 16} and be further configured by SIB1. 

	FL
	@All, Note that, the following agreement has been approved by email. 
Agreement  
For the number of repetitions configured by numberOfMsg3Repetitions, support {1, 2, 3, 4, 7, 8, 12, 16}. 
@Xiaomi, Strictly speaking, K=1 has to be included in the 4 candidate values according to the agreements. If gNB can choose not configure K=1, it means gNB cannot schedule Msg3 without repetition as long as UE requests Msg3 repetition. Considering the corresponding agreements have been captured in the ‘comment’ column, we may no need to add more information to RAN2. 
Agreement 
Regarding how a UE should interpret MCS information field for indication of the number of repetitions for the case of CBRA, Option 1 is supported.
·  When a UE requests Msg3 repetition, the repurposed MCS information field is applied. gNB schedules Msg3 with or without repetition for the UE requesting Msg3 repetition.
· Repetition factor K=1 is included in the four candidate repetition factors used for repetition indication. 
· When the UE doesn’t request Msg3 repetition (including legacy UE), the legacy MCS information field is applied. gNB schedules Msg3 without repetition for the UE not requesting Msg3 repetition.

On the other hand, if acceptable to all, we can add ‘The number of repetition equal to 1 is always configured.’ as follows. Companies are encouraged to provide your views about this aspect. 
‘The number of repetitions for PUSCH transmission scheduled by RAR UL grant and DCI format 0_0 with CRC scrambled by TC-RNTI. The number of repetition equal to 1 is always configured. Msg3 PUSCH repetition, including Msg3 initial transmission and Msg3 re-transmission. ’

	CATT
	Fine with the proposal. 
We think the latest agreement in RAN1#107-e overrides the previous one in RAN1#106bis-e. No need to restrict/force the gNB to configure ‘K=1’ into one of the 4 code points. It is not making things better.

	FL
	Based on the following agreements, it should be clear that 4 values should be configured. So, the suggestion from Xiaomi to only configure 3 values is not reasonable.
Working Assumption 
Down-select only one from the following methods for indication of the number of repetitions of Msg3 initial transmission.
· Alt 1: If TDRA information field is chosen, Option 2 is supported. 
·   The candidate values for repetition factor could be chosen from {[1], 2, 3, 4, 7, 8, [12], [16]} 
· Alt 2: If MCS information field is chosen, repurpose the MCS information field as follows.
· 2 MSB bits of the MCS information field are used for selecting one repetition factor from a SIB1 configured set with 4 candidate values.
·  The set of candidate values for repetition factor could be chosen from {[1], 2, 3, 4, 7, 8, [12], [16]}
Note: Whether ‘1’ is included depends on the outcome of interpretation of the selected information field.
Agreement
· For indication of the number of repetitions of Msg3 initial transmission, Alt 2 (i.e., using MCS information field) is adopted. 
· Four candidate MCS indexes can be configured by SIB1 for Msg3 initial transmission. MCS 0~3 are applied if the configuration is absent.
· If the four candidate repetition factors are not configured, the default values are {1, 2, 3, 4}. 

The point is whether we need to add one sentence to clarify ‘The number of repetition equal to 1 is always configured.’ After a further check of previous agreements, it seems it doesn’t restrict the gNB has to be able to decide not schedule Msg3 repetition if UE requests. In this sense, FL thinks no further clarification is needed. 
Agreement: For Msg3 PUSCH repetition,  support the following modified Option 2-1. 
· Option 2-1: For UE requested triggered Msg3 PUSCH repetition with gNB indicating the number of repetitions,
· A UE can request trigger RACH procedure with Msg3 PUSCH repetition via separate PRACH resources (FFS details, e.g., separate PRACH occasion or separate PRACH preamble in case of shared PRACH occasions after SSB association, etc.).
· Whether a UE would request trigger is based on some conditions, e.g., measured SS-RSRP threshold, which may or may not have spec impact.
· If Msg3 PUSCH repetition is requested triggered by UE, gNB decides whether to schedule Msg3 PUSCH repetition or not. If scheduled, gNB decides the number of repetitions for Msg3 PUSCH 3 (re)-transmission.  
· FFS the UE capability of supporting Msg3 PUSCH repetition can be reported after initial access procedure as usual
· FFS details if any.

Given the RRC parameter numberOfMsg3Repetitions is not included in the final LS to RAN2 in RAN1#107-e, it seems more appropriate to change the proposal as follows, and remove the change marks (the contents in the table is the same as before). 
Proposal 1-v1: Adopt the following revisions for the RRC parameter numberOfMsg3Repetitions. Introduce the following the RRC parameter for indication of the number of repetitions for PUSCH repetition scheduled by RAR UL grant and DCI format 0_0 with CRC scrambled by TC-RNTI. 
	WI code
	Sub-feature group
	Parameter name in the spec
	New or existing?
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)
	UE-specific or 
Cell-specific
	Specification
	Comment

	NR_cov_enh-Core
	Type A PUSCH repetitions for Msg3
	numberOfMsg3Repetitions
	new
	The number of repetitions for PUSCH transmission scheduled by RAR UL grant and DCI format 0_0 with CRC scrambled by TC-RNTI
	SEQUENCE (SIZE (4)) OF INTEGER (1,2, 3, 4, 7, 8, 12, 16)
	{1, 2, 3, 4}
	RACH-ConfigCommon
	Cell-specific
	38.331
	Working Assumption 
Down-select only one from the following methods for indication of the number of repetitions of Msg3 initial transmission.
· Alt 1: If TDRA information field is chosen, Option 2 is supported. 
·   The candidate values for repetition factor could be chosen from {[1], 2, 3, 4, 7, 8, [12], [16]} 
· Alt 2: If MCS information field is chosen, repurpose the MCS information field as follows.
· 2 MSB bits of the MCS information field are used for selecting one repetition factor from a SIB1 configured set with 4 candidate values.
·  The set of candidate values for repetition factor could be chosen from {[1], 2, 3, 4, 7, 8, [12], [16]}
Note: Whether ‘1’ is included depends on the outcome of interpretation of the selected information field.

Agreements
· For indication of the number of repetitions of Msg3 initial transmission, Alt 2 (i.e., using MCS information field) is adopted. 
· Four candidate MCS indexes can be configured by SIB1 for Msg3 initial transmission. MCS 0~3 are applied if the configuration is absent.
If the four candidate repetition factors are not configured, the default values are {1, 2, 3, 4}. 

Agreement 
For repetition indication for Msg3 re-transmission, Option 1 (i.e., use the same mechanism as supported for Msg3 initial transmission) is adopted. 
FFS: [8] MCS index to be used for Msg3 re-transmission

Working assumption : support repetition for a PUSCH scheduled by RAR UL grant, including both Msg3 PUSCH and CFRA PUSCH. 
· Use the same mechanism of Msg3 PUSCH repetition, when applicable, for CFRA PUSCH with repetitions. 
· No separate CFRA preamble/RO for repetition of CFRA PUSCH is introduced. 
· No additional optimization specific for CFRA PUSCH is considered for CFRA PUSCH with repetition. 
· No additional RAN1 specification impact
Note: UE reports Msg3 repetition capability after initial access. 
Note: The working assumption can be confirmed only if no additional RAN1 specification impact nor optimization specific for CFRA PUSCH.

Agreement
Regarding how a UE should interpret MCS information field for indication of the number of repetitions for the case of CBRA, Option 1 is supported.
·  When a UE requests Msg3 repetition, the repurposed MCS information field is applied. gNB schedules Msg3 with or without repetition for the UE requesting Msg3 repetition.
· Repetition factor K=1 is included in the four candidate repetition factors used for repetition indication. 
When the UE doesn’t request Msg3 repetition (including legacy UE), the legacy MCS information field is applied. gNB schedules Msg3 without repetition for the UE not requesting Msg3 repetition.





	Sharp
	‘The number of repetition equal to 1 is always configured.’ is not necessary as already captured in the agreement list.

	Samsung 
	We are fine with FL’s proposal. 
“1” is included in the values set for repetition number indication. Yes, from the agreement, the understanding of “is included” to us, is more like asking 1 to be included in the value set itself. Because all the value configured is on gNB hands, if gNB thinks it’s necessary, 1 could be always there, but anyway this is gNB’s choice.  

	FL
	FL finds the following proposal is missed in the ‘comment’ column. I added in the latest proposal in Section 3. 

Agreement  
For the number of repetitions configured by numberOfMsg3Repetitions, support {1, 2, 3, 4, 7, 8, 12, 16}. 

	FL
	The proposal is agreed in GTW session and therefore the issue is closed. 





2.7.2 [Closed] Indication of the MCS index for Msg3 repetition

First round

Proposal 2: Introduce the following the RRC parameter for indication of the MCS index for PUSCH repetition scheduled by RAR UL grant. 
	WI code
	Sub-feature group
	Parameter name in the spec
	New or existing?
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)
	UE-specific or 
Cell-specific
	Specification
	Comment

	NR_cov_enh-Core
	Type A PUSCH repetitions for Msg3
	mcs-Msg3Repetition
	new
	Configure four candidate MCS indexes for PUSCH transmission scheduled by RAR UL grant and DCI format 0_0 with CRC scrambled by TC-RNTI 
	SEQUENCE (SIZE (8)) OF INTEGER (0..31)

	{0, 1, 2, 3, 4, 5, 6, 7}
	RACH-ConfigCommon
	Cell-specific
	38.331
	Agreements
· For indication of the number of repetitions of Msg3 initial transmission, Alt 2 (i.e., using MCS information field) is adopted. 
· Four candidate MCS indexes can be configured by SIB1 for Msg3 initial transmission. MCS 0~3 are applied if the configuration is absent.
If the four candidate repetition factors are not configured, the default values are {1, 2, 3, 4}. 

Agreement 
For repetition indication for Msg3 re-transmission, Option 1 (i.e., use the same mechanism as supported for Msg3 initial transmission) is adopted. 
FFS: [8] MCS index to be used for Msg3 re-transmission

Working assumption : support repetition for a PUSCH scheduled by RAR UL grant, including both Msg3 PUSCH and CFRA PUSCH. 
· Use the same mechanism of Msg3 PUSCH repetition, when applicable, for CFRA PUSCH with repetitions. 
· No separate CFRA preamble/RO for repetition of CFRA PUSCH is introduced. 
· No additional optimization specific for CFRA PUSCH is considered for CFRA PUSCH with repetition. 
· No additional RAN1 specification impact
Note: UE reports Msg3 repetition capability after initial access. 
Note: The working assumption can be confirmed only if no additional RAN1 specification impact nor optimization specific for CFRA PUSCH.

Agreement 
The 3 LSB bits of MCS information field in DCI format 0_0 with CRC scrambled by the TC-RNTI is used to indicate one value from 8 candidate MCS indexes for Msg3 retransmission.
The 8 candidate MCS indexes can be configured by SIB1, MCS 0~7 are applied if the configuration is absent. The first 4 indexes of the 8 candidate MCS indexes are used for initial PUSCH transmission scheduled by RAR UL grant.



Companies are encouraged to provide your views below. 
	Company
	Comments

	China Telecom
	We are fine with the proposal. It seems there is a typo in the description column, “Configure four eight candidate MCS indexes…”

	vivo4
	On top of the proposed change from CTC.
We propose to change following
Configure four candidate MCS indexes for PUSCH transmission scheduled by RAR UL grant and DCI format 0_0 with CRC scrambled by TC-RNTI
to
Configure four eight candidate MCS indexes for PUSCH transmission scheduled by RAR UL grant and DCI format 0_0 with CRC scrambled by TC-RNTI. Only the first 4 configured or default MCS indexes are used for repetition of PUSCH scheduled by RAR UL grant.


	NTT DOCOMO
	Support the proposal with the modification by vivo.

	LG
	We are fine with the proposal.

	Intel
	We support the update from Vivo.

	Xiaomi
	Support the update from vivo.

	Ericsson
	Generally support the update from Vivo, except that K can be indicated as 1. The following is the revision based on vivo4’s version.
Configure four eight candidate MCS indexes for PUSCH transmission scheduled by RAR UL grant and DCI format 0_0 with CRC scrambled by TC-RNTI. Only the first 4 configured or default MCS indexes are used for repetition of PUSCH transmission scheduled by RAR UL grant.

	FL
	Thanks for the suggestion. Please check whether Ericsson’s proposed revision is agreeable. 
Configure four eight candidate MCS indexes for PUSCH transmission scheduled by RAR UL grant and DCI format 0_0 with CRC scrambled by TC-RNTI. Only the first 4 configured or default MCS indexes are used for repetition of PUSCH transmission scheduled by RAR UL grant.

	CATT
	Support the latest version. 

	vivo5
	Repetition can be 1 repetition in our view, so maybe the further update by Ericsson is not necessary if this is the common understanding.

	FL
	@vivo, Given the update from Ericsson is correct and a bit clearer, let’s go with this update. 
It seems the proposal missed the case for Msg3 re-transmission, which is included in the following proposal. 
Proposal 2-v1: Introduce the following the RRC parameter for indication of the MCS index for PUSCH repetition scheduled by RAR UL grant and DCI format 0_0 with CRC scrambled by TC-RNTI. 
	WI code
	Sub-feature group
	Parameter name in the spec
	New or existing?
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)
	UE-specific or 
Cell-specific
	Specification
	Comment

	NR_cov_enh-Core
	Type A PUSCH repetitions for Msg3
	mcs-Msg3Repetition
	new
	Configure eight candidate MCS indexes for PUSCH transmission scheduled by RAR UL grant and DCI format 0_0 with CRC scrambled by TC-RNTI. Only the first 4 configured or default MCS indexes are used for PUSCH transmission scheduled by RAR UL grant.
 
	SEQUENCE (SIZE (8)) OF INTEGER (0..31)

	{0, 1, 2, 3, 4, 5, 6, 7}
	RACH-ConfigCommon
	Cell-specific
	38.331
	Agreements
· For indication of the number of repetitions of Msg3 initial transmission, Alt 2 (i.e., using MCS information field) is adopted. 
· Four candidate MCS indexes can be configured by SIB1 for Msg3 initial transmission. MCS 0~3 are applied if the configuration is absent.
If the four candidate repetition factors are not configured, the default values are {1, 2, 3, 4}. 

Agreement 
For repetition indication for Msg3 re-transmission, Option 1 (i.e., use the same mechanism as supported for Msg3 initial transmission) is adopted. 
FFS: [8] MCS index to be used for Msg3 re-transmission

Working assumption : support repetition for a PUSCH scheduled by RAR UL grant, including both Msg3 PUSCH and CFRA PUSCH. 
· Use the same mechanism of Msg3 PUSCH repetition, when applicable, for CFRA PUSCH with repetitions. 
· No separate CFRA preamble/RO for repetition of CFRA PUSCH is introduced. 
· No additional optimization specific for CFRA PUSCH is considered for CFRA PUSCH with repetition. 
· No additional RAN1 specification impact
Note: UE reports Msg3 repetition capability after initial access. 
Note: The working assumption can be confirmed only if no additional RAN1 specification impact nor optimization specific for CFRA PUSCH.

Agreement 
The 3 LSB bits of MCS information field in DCI format 0_0 with CRC scrambled by the TC-RNTI is used to indicate one value from 8 candidate MCS indexes for Msg3 retransmission.
The 8 candidate MCS indexes can be configured by SIB1, MCS 0~7 are applied if the configuration is absent. The first 4 indexes of the 8 candidate MCS indexes are used for initial PUSCH transmission scheduled by RAR UL grant.





	Sharp
	We support the latest proposal.

	Samsung 
	The current description did not reflect the fact that the default values is only used when the configured value is absent.
Configure eight candidate MCS indexes for PUSCH transmission scheduled by RAR UL grant and DCI format 0_0 with CRC scrambled by TC-RNTI. Only the first 4 configured or default MCS indexes are used for PUSCH transmission scheduled by RAR UL grant. When it is absent, the default 0~3 MCS indexes and 0~7 MCS indexes are used for by RAR UL grant and DCI format 0_0 with CRC scrambled by TC-RNTI, respectively.


	FL
	@Samsung, The default values are already specified in the ‘Default value aspect’ column. We don’t need to add corresponding texts in the ‘Description’ column. 

	FL
	The proposal is agreed in GTW session and therefore the issue is closed. 




3. Remaining issues
Issue #3: FL encourage companies also check the related discussion in RAN2. 
Issue #4: We have agreed that all slots are available slots for HD-FDD UEs. One remaining issue is to discuss whether/how to apply the Rel-17 collision rules among SSB and Msg3 transmission for HD-FDD UEs, which is not concluded in RedCap WI yet. 
[bookmark: _GoBack]Any other issues?
Appendix-A: Agreements
RAN1#104-e
	Agreements:
· For indication of the number of repetitions for Msg3 initial transmission, down-select one option from the options below.
· Option1: UL grant scheduling Msg3.
· FFS details.
· FFS fallbackRAR UL grant. 
· Note: Optimization specific for fallbackRAR UL grant in 2-step RACH is not considered in Rel-17 CovEnh WI, if supported.
· Option2: DCI format 1_0 with CRC scrambled by RA-RNTI
· FFS details. 
· Option3: SIB1 only
· Any modifications of RAR UL grant or DCI format 1_0 with CRC scrambled by RA-RNTI for indicating Msg3 repetitions shall not impact the legacy UE interpretation of the RAR or DCI format 1_0 with CRC scrambled by RA-RNTI respectively


Agreements:
· For indication of the number of repetitions for Msg3 re-transmission, down-select one option from the options below.
Option1: DCI format 0_0 with CRC scrambled by TC-RNTI.
FFS details.
Any modifications of DCI format 0_0 with CRC scrambled by TC-RNTI for indicating Msg3 repetitions shall not impact the legacy UE interpretation of the DCI format 0_0 with CRC scrambled by TC-RNTI.
Option2: Can be determined based on the repetition number  for  Msg3 initial transmission

Agreements:
Support inter-slot frequency hopping for repetition of Msg3 initial and re-transmission.
FFS details, e.g., signaling etc.

Agreements:
For Msg3 PUSCH repetition,  the following options are considered, aiming for down-selection in RAN1#104b-e:
·  Option 1-1: For gNB scheduled Msg3 PUSCH repetition without UE request,
· A UE indicates to support of Msg3 PUSCH repetition via separate PRACH occasion or separate PRACH preamble in case of shared PRACH occasions.
· For a UE supporting Msg3 PUSCH repetition, gNB decides whether to schedule Msg3 PUSCH repetition or not. If scheduled, gNB decides the number of repetitions.
· FFS details if any.
· Option 1-2: For gNB scheduled Msg3 PUSCH repetition without UE request,
· gNB decides whether to schedule Msg3 PUSCH repetition or not. If scheduled, gNB decides the number of repetitions.
· For UE does not support Msg3 PUSCH repetition, UE transmits Msg3 PUSCH without repetition
· For UE does support Msg3 PUSCH repetition, UE transmits Msg3 PUSCH with repetition as indicated by gNB and UE uses, e.g., separate DMRS configuration or UCI multiplexing with Msg3 PUSCH (or other ways)
· Note: e.g., this can be for differentiation between UEs not supporting Msg3 PUSCH repetition and Rel-17 CE UEs supporting Msg3 PUSCH repetition or between RACH procedure with Msg3 PUSCH repetition and Msg3 PUSCH without repetition, etc.
· gNB blindly decodes Msg3 PUSCH with two different assumptions, w/ and w/o repetition.
· FFS details if any.
· Option 2-1: For UE triggered Msg3 PUSCH repetition with gNB indicating the number of repetitions,
· A UE can trigger RACH procedure with Msg3 PUSCH repetition via separate PRACH occasion or separate PRACH preamble in case of shared PRACH occasions.
· Whether a UE would trigger is based on some conditions, e.g., measured SS-RSRP threshold, which may or may not have spec impact.
· If Msg3 PUSCH repetition is triggered by UE, gNB decides the number of repetitions for Msg3 PUSCH 3 (re)-transmission.  
· FFS details if any.
· Option 2-2: For UE triggered Msg3 PUSCH repetition with gNB indicating the number of repetitions,
· gNB decides whether to schedule Msg3 PUSCH repetition or not. If scheduled, gNB decides the number of repetitions.
· If Msg3 PUSCH repetition is scheduled, UE transmits Msg3 PUSCH with or without repetition. If UE transmits Msg3 PUSCH repetition, the number of repetition follows the indication of gNB and UE uses e.g., separate DMRS configuration or UCI multiplexing with Msg3 PUSCH (or other ways)
· Whether a UE would trigger is based on some conditions, e.g., measured SS-RSRP threshold, which may or may not have spec impact.
· FFS details if any.
· Other options are not precluded. 



RAN1#104b-e
	Agreement: For Msg3 PUSCH repetition,  support the following modified Option 2-1. 
· Option 2-1: For UE requested triggered Msg3 PUSCH repetition with gNB indicating the number of repetitions,
· A UE can request trigger RACH procedure with Msg3 PUSCH repetition via separate PRACH resources (FFS details, e.g., separate PRACH occasion or separate PRACH preamble in case of shared PRACH occasions after SSB association, etc.).
· Whether a UE would request trigger is based on some conditions, e.g., measured SS-RSRP threshold, which may or may not have spec impact.
· If Msg3 PUSCH repetition is requested triggered by UE, gNB decides whether to schedule Msg3 PUSCH repetition or not. If scheduled, gNB decides the number of repetitions for Msg3 PUSCH 3 (re)-transmission.  
· FFS the UE capability of supporting Msg3 PUSCH repetition can be reported after initial access procedure as usual
· FFS details if any.

Agreements: For the determination of RV for Msg3 PUSCH repetition, 
· RV of the first repetition is determined in the same way as legacy.
· Use RV 0 for the first repetition of Msg3 PUSCH initial transmission.
· Use a dynamically indicated RV id via DCI 0_0 with CRC scrambled by TC-RNTI for the first repetition of Msg3 PUSCH re-transmission.
· FFS determination of the RV sequence.  

Agreements: For indication of the number of repetitions for Msg3 initial transmission, Option 1 (i.e., using UL grant scheduling Msg3) is adopted.
· FFS additionally using MAC RAR for indication.

Agreements: For indication of the number of repetitions for Msg3 re-transmission, Option 1 (i.e., using DCI format 0_0 with CRC scrambled by TC-RNTI) is adopted. 

Working assumption: The number of repetitions is counted on the basis of available slots for Type A PUSCH repetitions for Msg3.
· FFS: the determination of available slots.




RAN1#105-e
	Agreement: A UE requests Msg3 PUSCH repetition at least when the RSRP of the downlink pathloss reference is lower than an RSRP threshold.
· FFS the determination of the RSRP threshold.
 
Agreement:
· For requesting Msg3 PUSCH repetition, support the following:
·  Use separate preamble with shared RO configured by the same PRACH configuration index with legacy UEs.
· FFS whether to introduce a PRACH mask to indicate a sub-set of ROs associated with a same SSB index within an SSB-RO mapping cycle for requesting Msg3 repetition for a UE. 
· FFS definition of shared RO (e.g., whether the shared RO can be an RO with preamble(s) for 4-step RACH only or with preambles for both 4-step RACH and 2-step RACH).
· FFS whether or not to additionally support one (& only one) more option:
· E.g., option 2: Use separate RO configured by a separate PRACH configuration index from legacy UEs
· E.g., Option 3: Use separate RO, which include
· the separate RO configured by a separate RACH configuration index from legacy UE, and
· the remaining RO (if any) configured, by the same PRACH configuration index with legacy UEs, that cannot be used by legacy rules for PRACH transmission.
 
Working assumption:
· Using an information field from the existing information fields in RAR UL grant for indication of the number of repetition of Msg3 initial transmission 
· Down-select only one from the following information fields in RAR UL grant for indication of the number of repetition of Msg3 initial transmission. 
· TDRA information field with introducing a new TDRA table including the repetition factors.
· MCS information field
· TPC information field
· CSI request information field
· FDRA information field
· The total size of RAR UL grant does not change.
· Position of all fields in the bit sequence of the RAR UL grant does not change, regardless of whether they are repurposed or not.
· FFS details, e.g., TDRA table selection, or whether/how to indicate which interpretation UE should use for the repurposed information field (legacy vs repurposed interpretation) etc. 

Agreement: For repetition indication of Msg3 re-transmission, select one options from the following two options.
· Option 1: Use the same mechanism as supported for Msg3 initial transmission.
· Option2: Use HARQ process number bit field in DCI format 0_0 with CRC scrambled by TC-RNTI.  


Agreement: Use a fixed RV sequence [0 2 3 1] for repetition of Msg3 initial and re-transmission.
· The RV cycling for Msg3 initial transmission follows the rule specified in the first row in Table 6.1.2.1-2 in TS38.214. 
· The RV cycling for Msg3 re-transmission follows the rules specified in Table 6.1.2.1-2 in TS38.214.
· FFS: The RV cycling for Msg3 is based on transmission occasions on available slot.

Conclusion:
· Companies are encouraged to perform additional evaluations regarding intra-slot frequency hopping for Msg 3 with repetition. Aim to conclude whether or not to support this feature in RAN1#106-e (note: if supported, the intention is to not configure intra- and inter-slot frequency hopping simultaneously)

Agreement: Available slot for Msg3 PUSCH repetition doesn’t depend on dynamic SFI in DCI format 2-0.
Agreement: Available slots for Msg3 PUSCH repetition do not depend on tdd-UL-DL-ConfigurationDedicated.
Agreement: Available slot for Msg3 PUSCH repetition doesn’t depend on UL CI.

Agreement: Available slot for Msg3 PUSCH repetition depends on TDD-UL-DL-Configcommon. 
· A slot is determined as available for Msg3 repetition only if the consecutive symbols allocated for Msg3 repetition in the slot are all available symbols. 
· UL symbols indicated by TDD-UL-DL-Configcommon are determined as available for Msg3 repetition.
· FFS whether and how to use flexible symbols indicated by TDD-UL-DL-Configcommon.



RAN1#106-e
	Agreement 
Do NOT support fallback RAR UL grant in 2-step RACH for indicating Msg3 repetition. 

Agreement 
The separate preambles for requesting Msg3 repetition could be configured only in an RO configured with 4-step RACH preambles not for requesting Msg3 repetition.

Working Assumption
Down-select only one from the following methods for indication of the number of repetition of Msg3 initial transmission.
· Alt 1: If TDRA information field is chosen, introducing a new configurable TDRA table including the repetition factors.
·  The new TDRA table is configured by SIB1, with selecting one of the two options below. 
· Option 1: The new TDRA table includes separate new indication for K2, mapping type, SLIV and repetition factor. 
· Option 2: The new TDRA table includes legacy indication for K2, mapping type and SLIV from legacy TDRA table, and new indication for repetition factor.
·  If a new TDRA table is not configured, the legacy default TDRA table is used, and repetition factor K=1 is applied.
· K=1. 
· Alt 2: If MCS information field is chosen, repurpose the MCS information field as follows.
· X MSB bits of the MCS information field are used for repetition indication. 
·  FFS the value of X.
·  FFS whether the X bits are directly used for indicating the repetition factor (i.e., the decimal value of X is equal to the repetition factor) or used for selecting one repetition factor from a predefined/SIB1 configured set. 
· Alt 3: If TPC information field is chosen, repurpose the TPC information field by selecting one of the two options below.
· Option 1: X LSB bits of the TPC information field are used for repetition indication. 
·  FFS the value of X.
·  FFS whether the X bits are directly used for indicating the repetition factor (i.e., the decimal value of X is equal to the repetition factor) or used for selecting one repetition factor from a predefined/SIB1 configured set. 
· Option 2: A predefined TPC command table with including repetition factor K is introduced. 
·  FFS details. 

Agreements
Down-select one of the two options on how a UE should interpret the selected information field for indication of the number of repetitions.
Option 1:
· When a UE requests Msg3 repetition, the new TDRA table or repurposed information field is applied. gNB schedules Msg3 with or without repetition for the UE requesting Msg3 repetition.
· Repetition factor K=1 is included in the TDRA table or one entry/codepoint of the repurposed information field.
· When the UE doesn’t request Msg3 repetition (including legacy UE), the legacy TDRA table or legacy information field is applied. gNB schedules Msg3 without repetition for the UE not requesting Msg3 repetition.
Option 2:
· When a UE requests Msg3 repetition, gNB schedules Msg3 with or without repetition by respectively using the new TDRA table or legacy TDRA table; or gNB schedules Msg3 with or without repetition by respectively using repurposed information field or legacy interpretation of information field. Whether the UE should apply the new or the legacy TDRA table, or apply repurposed or legacy interpretation of the information field, is indicated by gNB. 
· FFS details, e.g. implicit or explicit indication or predefined.
· Repetition factor K=1 is NOT included in the TDRA table or one entry/codepoint of the repurposed information field.
· When the UE doesn’t request Msg3 repetition (including legacy UE), gNB schedules Msg3 without repetition. The UE applies the legacy TDRA table, or the legacy interpretation of the information field.


Agreement 
· Support at least repetition factor K = {2, 4} for Msg3 PUSCH repetition. 
·  FFS whether to support other values, e.g., 8. 
· Note: K=1 is supported and how to support K=1 is FFS.  


Agreement
· The available slot of Msg3 PUSCH repetition is only determined by the tdd-UL-DL-ConfigurationCommon and ssb-PositionsInBurst, no other additional Rel-16 signals/signalings will be considered. 
· If a symbol for Msg3 repetition in a slot overlaps with SSB transmission [FFS:N Gap symbols after SSB], the slot is determined as not available during the counting of repetitions. As there is no Msg3 repetition in the slot, no Msg3 repetition omission applies to the slot.

Agreements:
Do not support TBoMS for Msg3 in Rel-17 coverage enhancement WI. 


RAN1#106bis-e

	Working Assumption 
Down-select only one from the following methods for indication of the number of repetitions of Msg3 initial transmission.
· Alt 1: If TDRA information field is chosen, Option 2 is supported. 
·   The candidate values for repetition factor could be chosen from {[1], 2, 3, 4, 7, 8, [12], [16]} 
· Alt 2: If MCS information field is chosen, repurpose the MCS information field as follows.
· 2 MSB bits of the MCS information field are used for selecting one repetition factor from a SIB1 configured set with 4 candidate values.
·  The set of candidate values for repetition factor could be chosen from {[1], 2, 3, 4, 7, 8, [12], [16]}
Note: Whether ‘1’ is included depends on the outcome of interpretation of the selected information field.

Conclusion 
There is no consensus to additionally support intra-slot frequency hopping for Msg3 PUSCH with repetition in Rel-17. 
Note: intra-slot FH is supported when a UE is scheduled Msg3 PUSCH without repetition.

Agreement 
If UE is indicated with Msg3 PUSCH with repetition, the frequency hopping flag information field in UL RAR grant or DCI format 0_0 with CRC scrambled by TC-RNTI is reused to enable/disable inter-slot frequency hopping.

Agreement 
The Rel-15/16 Msg3 PUSCH collision handling rules are reused for transmission of Msg3 PUSCH repetition in an available slot. 
· FFS whether collision with downlink symbols indicated by tdd-UL-DL-ConfigurationDedicated is an exceptional case, i.e., Msg3 PUSCH repetition cannot be canceled by downlink symbols indicated by tdd-UL-DL-ConfigurationDedicated in Rel-17. 
· FFS: Rel-17 Msg3 PUSCH collision rules are also applied if introduced in other WI(s)

Agreement 
Include the following into the reply LS to R1-2108712(R2-2109195). 
RAN1 thinks at least the number of preambles per SSB per RO for request of Msg3 repetition, i.e., CB-PreamblesPerSSB, is needed. It’s up to RAN2 whether to indicate the start of preamble index for request of Msg3 repetition with shared RO. 

Agreement 
Include the following into the reply LS to R1-2108712(R2-2109195). 
· From RAN1 perspective, there is no need to separately configure the following legacy RACH parameters configured in RACH-ConfigCommon for requesting Msg3 PUSCH repetition with shared RO on a given UL carrier. 
· prach-ConfigurationIndex
· msg1-FDM
· msg1-FrequencyStart
· zeroCorrelationZoneConfig
· totalNumberOfRA-Preambles
· ssb-perRACH-OccasionAndCB-PreamblesPerSSB
· FFS: rsrp-ThresholdSSB 
· rsrp-ThresholdSSB-SUL
· prach-RootSequenceIndex
· msg1-SubcarrierSpacing
· restrictedSetConfig
· msg3-transformPrecoder

Agreement 
Include the following into the reply LS to R1-2108712(R2-2109195)
· From RAN1 perspective, it can be beneficial to separately configure rsrp-ThresholdSSB for requesting Msg3 PUSCH repetition with shared RO on a given UL carrier.



	
RAN1#107-e

	Agreement 
· Flexible symbol indicated by tdd-UL-DL-ConfigurationCommon and not overlapped with SSB symbols indicated by ssb-PositionsInBurst can be regarded as available symbols for Msg3 PUSCH repetition.
· Note: whether and how to introduce other potential mechanisms to use the flexible symbols are separately discussed.
· Note: The Rel-15/16 rules are reused for collision handling between Msg3 PUSCH transmission and a CORESET for Type0-PDCCH CSS set indicated to a UE by pdcch-ConfigSIB1 in MIB in a set of flexible symbols indicated by tdd-UL-DL-ConfigurationCommon.
 
Conclusion
· There is no consensus to additionally introduce explicit indication to indicate whether or not flexible slots/symbols configured via TDD-UL-DL-Configcommon are available for Msg3 repetition.
 
Agreement 
· RV cycling for Msg3 PUSCH repetition is based on transmission occasions on available slots.
 
Agreement 
For inter-slot FH for Msg3 PUSCH repetition, adopt the following legacy rules.
· The Rel-16 RB offset determination mechanism defined in Table 8.3-1 of TS 38.213 for intra-slot FH for Msg3 PUSCH is reused.
· The Rel-16 additional DMRS configuration defined in Clause 6.2.2 of TS 38.214 for Msg3 PUSCH in case intra-slot FH is disabled is reused.
· The Rel-16 inter-slot FH pattern defined in Clause 6.3.1 of TS 38.214 for PUSCH repetition type A is reused. 

Agreement
· For indication of the number of repetitions of Msg3 initial transmission, Alt 2 (i.e., using MCS information field) is adopted. 
· Four candidate MCS indexes can be configured by SIB1 for Msg3 initial transmission. MCS 0~3 are applied if the configuration is absent.
· If the four candidate repetition factors are not configured, the default values are {1, 2, 3, 4}. 

Agreement 
For repetition indication for Msg3 re-transmission, Option 1 (i.e., use the same mechanism as supported for Msg3 initial transmission) is adopted. 
FFS: [8] MCS index to be used for Msg3 re-transmission

Agreement
Reuse legacy collision handling rule between Msg3 PUSCH transmission and downlink symbols indicated by tdd-UL-DL-ConfigurationDedicated. 
· Note: there is no specification impact. 

Working assumption : support repetition for a PUSCH scheduled by RAR UL grant, including both Msg3 PUSCH and CFRA PUSCH. 
· Use the same mechanism of Msg3 PUSCH repetition, when applicable, for CFRA PUSCH with repetitions. 
· No separate CFRA preamble/RO for repetition of CFRA PUSCH is introduced. 
· No additional optimization specific for CFRA PUSCH is considered for CFRA PUSCH with repetition. 
· No additional RAN1 specification impact
Note: UE reports Msg3 repetition capability after initial access. 
Note: The working assumption can be confirmed only if no additional RAN1 specification impact nor optimization specific for CFRA PUSCH.



RAN1#107bis-e

Agreement 
Regarding how a UE should interpret MCS information field for indication of the number of repetitions for the case of CBRA, Option 1 is supported.
·  When a UE requests Msg3 repetition, the repurposed MCS information field is applied. gNB schedules Msg3 with or without repetition for the UE requesting Msg3 repetition.
· Repetition factor K=1 is included in the four candidate repetition factors used for repetition indication. 
· When the UE doesn’t request Msg3 repetition (including legacy UE), the legacy MCS information field is applied. gNB schedules Msg3 without repetition for the UE not requesting Msg3 repetition.

Agreement 
The 3 LSB bits of MCS information field in DCI format 0_0 with CRC scrambled by the TC-RNTI is used to indicate one value from 8 candidate MCS indexes for Msg3 retransmission.
· The 8 candidate MCS indexes can be configured by SIB1, MCS 0~7 are applied if the configuration is absent. The first 4 indexes of the 8 candidate MCS indexes are used for initial PUSCH transmission scheduled by RAR UL grant.

Agreement 
For the number of repetitions configured by numberOfMsg3Repetitions, support {1, 2, 3, 4, 7, 8, 12, 16}.

Conclusion
For Rel-17 CE WI, Issue (4~7) in Section 2.6 of R1-2200712 will not be discussed in RAN1 in future meetings, and issue (1~3) in Section 2.6 of R1-2200712 can only be discussed in RAN1 if requested by other WGs. 
Agreement
All slots are considered as available slots for Msg3 repetition for both FD-FDD UEs and HD-FDD RedCap UEs.



Agreement
Introduce the following the RRC parameter for indication of the number of repetitions for PUSCH repetition scheduled by RAR UL grant and DCI format 0_0 with CRC scrambled by TC-RNTI. 
	WI code
	Sub-feature group
	Parameter name in the spec
	New or existing?
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)
	UE-specific or 
Cell-specific
	Specification
	Comment

	NR_cov_enh-Core
	Type A PUSCH repetitions for Msg3
	numberOfMsg3Repetitions
	new
	The number of repetitions for PUSCH transmission scheduled by RAR UL grant and DCI format 0_0 with CRC scrambled by TC-RNTI
	SEQUENCE (SIZE (4)) OF INTEGER (1,2, 3, 4, 7, 8, 12, 16)
	{1, 2, 3, 4}
	RACH-ConfigCommon
	Cell-specific
	38.331
	Working Assumption 
Down-select only one from the following methods for indication of the number of repetitions of Msg3 initial transmission.
· Alt 1: If TDRA information field is chosen, Option 2 is supported. 
·   The candidate values for repetition factor could be chosen from {[1], 2, 3, 4, 7, 8, [12], [16]} 
· Alt 2: If MCS information field is chosen, repurpose the MCS information field as follows.
· 2 MSB bits of the MCS information field are used for selecting one repetition factor from a SIB1 configured set with 4 candidate values.
·  The set of candidate values for repetition factor could be chosen from {[1], 2, 3, 4, 7, 8, [12], [16]}
Note: Whether ‘1’ is included depends on the outcome of interpretation of the selected information field.

Agreements
· For indication of the number of repetitions of Msg3 initial transmission, Alt 2 (i.e., using MCS information field) is adopted. 
· Four candidate MCS indexes can be configured by SIB1 for Msg3 initial transmission. MCS 0~3 are applied if the configuration is absent.
If the four candidate repetition factors are not configured, the default values are {1, 2, 3, 4}. 

Agreement 
For repetition indication for Msg3 re-transmission, Option 1 (i.e., use the same mechanism as supported for Msg3 initial transmission) is adopted. 
FFS: [8] MCS index to be used for Msg3 re-transmission

Working assumption : support repetition for a PUSCH scheduled by RAR UL grant, including both Msg3 PUSCH and CFRA PUSCH. 
· Use the same mechanism of Msg3 PUSCH repetition, when applicable, for CFRA PUSCH with repetitions. 
· No separate CFRA preamble/RO for repetition of CFRA PUSCH is introduced. 
· No additional optimization specific for CFRA PUSCH is considered for CFRA PUSCH with repetition. 
· No additional RAN1 specification impact
Note: UE reports Msg3 repetition capability after initial access. 
Note: The working assumption can be confirmed only if no additional RAN1 specification impact nor optimization specific for CFRA PUSCH.

Agreement
Regarding how a UE should interpret MCS information field for indication of the number of repetitions for the case of CBRA, Option 1 is supported.
·  When a UE requests Msg3 repetition, the repurposed MCS information field is applied. gNB schedules Msg3 with or without repetition for the UE requesting Msg3 repetition.
· Repetition factor K=1 is included in the four candidate repetition factors used for repetition indication. 
When the UE doesn’t request Msg3 repetition (including legacy UE), the legacy MCS information field is applied. gNB schedules Msg3 without repetition for the UE not requesting Msg3 repetition.

Agreement  
For the number of repetitions configured by numberOfMsg3Repetitions, support {1, 2, 3, 4, 7, 8, 12, 16}. 



Agreement 
Introduce the following the RRC parameter for indication of the MCS index for PUSCH repetition scheduled by RAR UL grant and DCI format 0_0 with CRC scrambled by TC-RNTI. 
	WI code
	Sub-feature group
	Parameter name in the spec
	New or existing?
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)
	UE-specific or 
Cell-specific
	Specification
	Comment

	NR_cov_enh-Core
	Type A PUSCH repetitions for Msg3
	mcs-Msg3Repetition
	new
	Configure eight candidate MCS indexes for PUSCH transmission scheduled by RAR UL grant and DCI format 0_0 with CRC scrambled by TC-RNTI. Only the first 4 configured or default MCS indexes are used for PUSCH transmission scheduled by RAR UL grant.
 
	SEQUENCE (SIZE (8)) OF INTEGER (0..31)

	{0, 1, 2, 3, 4, 5, 6, 7}
	RACH-ConfigCommon
	Cell-specific
	38.331
	Agreements
· For indication of the number of repetitions of Msg3 initial transmission, Alt 2 (i.e., using MCS information field) is adopted. 
· Four candidate MCS indexes can be configured by SIB1 for Msg3 initial transmission. MCS 0~3 are applied if the configuration is absent.
If the four candidate repetition factors are not configured, the default values are {1, 2, 3, 4}. 

Agreement 
For repetition indication for Msg3 re-transmission, Option 1 (i.e., use the same mechanism as supported for Msg3 initial transmission) is adopted. 
FFS: [8] MCS index to be used for Msg3 re-transmission

Working assumption : support repetition for a PUSCH scheduled by RAR UL grant, including both Msg3 PUSCH and CFRA PUSCH. 
· Use the same mechanism of Msg3 PUSCH repetition, when applicable, for CFRA PUSCH with repetitions. 
· No separate CFRA preamble/RO for repetition of CFRA PUSCH is introduced. 
· No additional optimization specific for CFRA PUSCH is considered for CFRA PUSCH with repetition. 
· No additional RAN1 specification impact
Note: UE reports Msg3 repetition capability after initial access. 
Note: The working assumption can be confirmed only if no additional RAN1 specification impact nor optimization specific for CFRA PUSCH.

Agreement 
The 3 LSB bits of MCS information field in DCI format 0_0 with CRC scrambled by the TC-RNTI is used to indicate one value from 8 candidate MCS indexes for Msg3 retransmission.
The 8 candidate MCS indexes can be configured by SIB1, MCS 0~7 are applied if the configuration is absent. The first 4 indexes of the 8 candidate MCS indexes are used for initial PUSCH transmission scheduled by RAR UL grant.




Conclusion 
· Same Tx beam is applied for all repetitions of Msg3 initial transmission scheduled by a RAR UL grant.
· It is up to UE implementation how the Tx beam forms. 
· Same Tx beam is applied for all repetitions of Msg3 re-transmission scheduled by a DCI scrambled with TC-RNTI.
· It is up to UE implementation how the Tx beam forms. 

Agreement
Adopt the following text proposal for Clause 7.3.1.1.1 in TS 38.212 h00.
	
7.3.1.1.1	Format 0_0
**Unchanged parts are omitted**
The following information is transmitted by means of the DCI format 0_0 with CRC scrambled by TC-RNTI:
-	Identifier for DCI formats – 1 bit
-	The value of this bit field is always set to 0, indicating an UL DCI format
-	Frequency domain resource assignment – number of bits determined by the following:

-	bits if the higher layer parameter useInterlacePUCCH-PUSCH in BWP-UplinkCommon is not configured, where

-	 is the size of the initial UL bandwidth part.
-	For PUSCH hopping with resource allocation type 1:




-	 MSB bits are used to indicate the frequency offset according to Table 8.3-1 in Clause 8.3 of [5, TS 38.213], where  if  and  otherwise

-	 bits provide the frequency domain resource allocation according to Clause 6.1.2.2.2 of [6, TS 38.214]
-	For non-PUSCH hopping with resource allocation type 1:

-	 bits provide the frequency domain resource allocation according to Clause 6.1.2.2.2 of [6, TS 38.214] 
-	If the higher layer parameter useInterlacePUCCH-PUSCH in BWP-UplinkCommon is configured 
-	5 bits provide the frequency domain resource allocation according to Clause 6.1.2.2.3 of [6, TS 38.214] if the subcarrier spacing for the active UL bandwidth part is 30 kHz
-	6 bits provide the frequency domain resource allocation according to Clause 6.1.2.2.3 of [6, TS 38.214] if the subcarrier spacing for the active UL bandwidth part is 15 kHz
-	Time domain resource assignment – 4 bits as defined in Clause 6.1.2.1 of [6, TS 38.214]
-	Frequency hopping flag – 1 bit according to Table 7.3.1.1.1-3, as defined in Clause 6.3 of [6, TS 38.214]
-	Modulation and coding scheme – 5 bits as defined in Clause 6.1.4.1 of [6, TS 38.214]
-  If the UE requests repetition of PUSCH scheduled by RAR UL grant [11, TS 38.321], 5 bits as defined in Clause 6.1.2.1 and Clause 6.1.4.1 of [6, TS 38.214], 
-  else, 5 bits as defined in Clause 6.1.4.1 of [6, TS 38.214].
-	New data indicator – 1 bit, reserved
-	Redundancy version – 2 bits as defined in Table 7.3.1.1.1-2
-	HARQ process number – 4 bits, reserved
-	TPC command for scheduled PUSCH – 2 bits as defined in Clause 7.1.1 of [5, TS 38.213] 
-	ChannelAccess-CPext – 2 bits indicating combinations of channel access type and CP extension as defined in Table 7.3.1.1.1-4, or Table 7.3.1.1.1-4A if ChannelAccessMode-r16 = "semistatic" is provided, for operation in a cell with shared spectrum channel access; 0 bit otherwise
-	Padding bits, if required.
-	UL/SUL indicator – 1 bit if the cell has two ULs and the number of bits for DCI format 1_0 before padding is larger than the number of bits for DCI format 0_0 before padding; 0 bit otherwise. The UL/SUL indicator, if present, locates in the last bit position of DCI format 0_0, after the padding bit(s).
-	If 1 bit, reserved, and the corresponding PUSCH is always on the same UL carrier as the previous transmission of the same TB
**Unchanged parts are omitted**




Agreement
Adopt the following text proposal for Clause 6.1.4.1 in TS 38.214 h00
	
6.1.4.1	Modulation order and target code rate determination
For a PUSCH scheduled by RAR UL grant or 
for a PUSCH scheduled by a fallbackRAR UL grant or
for a MsgA PUSCH transmission, or
for a PUSCH scheduled by a DCI format 0_0 with CRC scrambled by C-RNTI, MCS-C-RNTI, TC-RNTI, CS-RNTI, or 
for a PUSCH scheduled by a DCI format 0_1 or DCI format 0_2 with CRC scrambled by C-RNTI, MCS-C-RNTI, CS-RNTI, SP-CSI-RNTI, or 
for a PUSCH with configured grant using CS-RNTI, and
if transform precoding is disabled for this PUSCH transmission according to Clause 6.1.3
-	if mcs-TableDCI-0-2 in pusch-Config is set to 'qam256', and PUSCH is scheduled by a PDCCH with DCI format 0_2 with CRC scrambled by C-RNTI or SP-CSI-RNTI,
-	the UE shall use IMCS and Table 5.1.3.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel;
-	elseif the UE is not configured with MCS-C-RNTI, mcs-TableDCI-0-2  in pusch-Config is set to 'qam64LowSE', and the PUSCH is scheduled by a PDCCH by a PDCCH with DCI format 0_2 with CRC scrambled by C-RNTI or SP-CSI-RNTI,
-	the UE shall use IMCS and Table 5.1.3.1-3 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
-	elseif mcs-Table in pusch-Config is set to 'qam256', and PUSCH is scheduled by a PDCCH with DCI format 0_1 with CRC scrambled by C-RNTI or SP-CSI-RNTI,
-	the UE shall use IMCS and Table 5.1.3.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
-	elseif the UE is not configured with MCS-C-RNTI, mcs-Table in pusch-Config is set to 'qam64LowSE', and the PUSCH is scheduled by a PDCCH with a DCI format other than DCI format 0_2 in a UE-specific search space with CRC scrambled by C-RNTI or SP-CSI-RNTI,
-	the UE shall use IMCS and Table 5.1.3.1-3 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
-	elseif the UE is configured with MCS-C-RNTI, and the PUSCH is scheduled by a PDCCH with CRC scrambled by MCS-C-RNTI,
-	the UE shall use IMCS and Table 5.1.3.1-3 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
-	elseif mcs-Table in configuredGrantConfig is set to 'qam256', 
-	if PUSCH is scheduled by a PDCCH with CRC scrambled by CS-RNTI or
-	if PUSCH is transmitted with configured grant
-	the UE shall use IMCS and Table 5.1.3.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
-	elseif mcs-Table in configuredGrantConfig is set to 'qam64LowSE', 
-	if PUSCH is scheduled by a PDCCH with CRC scrambled by CS-RNTI or
-	if PUSCH is transmitted with configured grant,
-	the UE shall use IMCS and Table 5.1.3.1-3 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel. 
-	elseif for a MsgA PUSCH transmission, 
-	the UE shall use higher layer parameter msgA-MCS for IMCS and Table 5.1.3.1-1 to determine the Target code rate (R) used in the physical uplink shared channel.
-	elseif for PUSCH repetition type A the UE requests repetition of PUSCH scheduled by RAR UL grant [11, TS 38.321], when transmitting PUSCH scheduled by RAR UL grant,
-	the 2 LSBs of the MCS information field of the RAR UL grant provide a codepoint to determine the MCS index IMCS according to Table 6.1.4.1-3, based on whether or not the higher layer parameter mcs-Msg3Repetition is configured. The UE shall use the determined IMCS and Table 5.1.3.1-1 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
-	elseif the UE requests repetition of PUSCH scheduled by RAR UL grant [11, TS 38.321], when transmitting PUSCH scheduled by DCI format 0_0 with CRC scrambled by the TC-RNTI,
-	the 3 LSBs of the MCS information field of the DCI format 0_0 with CRC scrambled by the TC-RNTI provide a codepoint to determine the MCS index IMCS according to Table 6.1.4.1-4, based on whether or not the higher layer parameter mcs-Msg3Repetition is configured. The UE shall use the determined IMCS and Table 5.1.3.1-1 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
-	else
-	the UE shall use IMCS and Table 5.1.3.1-1 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
else
-	if mcs-TableTransformPrecoderDCI-0-2 in pusch-Config is set to 'qam256', and PUSCH is scheduled by a PDCCH with DCI format 0_2 with CRC scrambled by C-RNTI or SP-CSI-RNTI,
-	the UE shall use IMCS and Table 5.1.3.1.-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel. 
-	elseif the UE is not configured with MCS-C-RNTI, mcs-TableTransformPrecoderDCI-0-2 in pusch-Config is set to 'qam64LowSE', and the PUSCH is scheduled by a PDCCH with DCI format 0_2 with CRC scrambled by C-RNTI or SP-CSI-RNTI,
-	the UE shall use IMCS and Table 6.1.4.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
-	elseif mcs-TableTransformPrecoder in pusch-Config is set to 'qam256', and PUSCH is scheduled by a PDCCH with DCI format 0_1 with CRC scrambled by C-RNTI or SP-CSI-RNTI,
-	the UE shall use IMCS and Table 5.1.3.1.-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel. 
-	elseif the UE is not configured with MCS-C-RNTI, mcs-TableTransformPrecoder in pusch-Config is set to 'qam64LowSE', and the PUSCH is scheduled by a PDCCH with a DCI format other than DCI format 0_2 in a UE-specific search space with CRC scrambled by C-RNTI or SP-CSI-RNTI,
-	the UE shall use IMCS and Table 6.1.4.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
-	elseif the UE is configured with MCS-C-RNTI, and the PUSCH is scheduled by a PDCCH with CRC scrambled by MCS-C-RNTI,
-	the UE shall use IMCS and Table 6.1.4.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
-	elseif mcs-TableTransformPrecoder in configuredGrantConfig is set to 'qam256', 
-	if PUSCH is scheduled by a PDCCH with CRC scrambled by CS-RNTI or
-	if PUSCH is transmitted with configured grant,
-	the UE shall use IMCS and Table 5.1.3.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
-	elseif mcs-TableTransformPrecoder in configuredGrantConfig is set to 'qam64LowSE',
-	if PUSCH is scheduled by a PDCCH with CRC scrambled by CS-RNTI or
-	if PUSCH is transmitted with configured grant,
-	the UE shall use IMCS and Table 6.1.4.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel. 
-	elseif for a MsgA PUSCH transmission,
-	the UE shall use higher layer parameter MsgA-MCS for IMCS and Table 6.1.4.1-1 to determine the Target code rate (R) used in the physical uplink shared channel.
-	the UE shall use q=2 for determining modulation order Qm in Table 6.1.4.1-1.
-	elseif for PUSCH repetition type A the UE requests repetition of PUSCH scheduled by RAR UL grant [11, TS 38.321], when transmitting PUSCH scheduled by RAR UL grant,
-	the 2 LSBs of the MCS information field of the RAR UL grant provide a codepoint to determine the MCS index IMCS according to Table 6.1.4.1-3, based on whether or not the higher layer parameter mcs-Msg3Repetition is configured. The UE shall use the determined IMCS and Table 6.1.4.1-1 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
-	elseif the UE requests repetition of PUSCH scheduled by RAR UL grant [11, TS 38.321], when transmitting PUSCH scheduled by DCI format 0_0 with CRC scrambled by the TC-RNTI, 
-	the 3 LSBs of the MCS information field of the DCI format 0_0 with CRC scrambled by the TC-RNTI provide a codepoint to determine the MCS index IMCS according to Table 6.1.4.1-4, based on whether or not the higher layer parameter mcs-Msg3Repetition is configured. The UE shall use the determined IMCS and Table 6.1.4.1-1 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
-	else
-	the UE shall use IMCS and Table 6.1.4.1-1to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
end
<Unchanged parts are omitted>
Table 6.1.4.1-3: MCS index IMCS as a function of 2 LSBs of MCS information field in RAR UL grant
	mcs-Msg3Repetition is configured
	
	mcs-Msg3Repetitions is not configured

	Codepoint
	IMCS
	
	Codepoint
	IMCS

	00
	First value of mcs-Msg3Repetition
	
	00
	0

	01
	Second value of mcs-Msg3Repetition
	
	01
	1

	10
	Third value of mcs-Msg3Repetition
	
	10
	2

	11
	Fourth value of mcs-Msg3Repetition
	
	11
	3



Table 6.1.4.1-4: MCS index IMCS as a function of 3 LSBs of MCS information field in DCI format 0_0 with CRC scrambled by the TC-RNTI
	mcs-Msg3Repetition is configured
	
	mcs-Msg3Repetitions is not configured

	Codepoint
	IMCS
	
	Codepoint
	IMCS

	000
	First value of mcs-Msg3Repetition
	
	000
	0

	001
	Second value of mcs-Msg3Repetition
	
	001
	1

	010
	Third value of mcs-Msg3Repetition
	
	010
	2

	011
	Fourth value of mcs-Msg3Repetition
	
	011
	3

	100
	Fifth value of mcs-Msg3Repetition
	
	100
	4

	101
	Sixth value of mcs-Msg3Repetition
	
	101
	5

	110
	Seventh value of mcs-Msg3Repetition
	
	110
	6

	111
	Eighth value of mcs-Msg3Repetition
	
	111
	7


<Unchanged parts are omitted>




Agreement
Adopt the following text proposal for Clause 8.3 in TS38.213 h00
	8.3	 PUSCH scheduled by RAR UL grant
<Unchanged parts are omitted>
A UE can be provided in RACH-ConfigCommon a set of numbers of repetitions for a PUSCH transmission with PUSCH repetition Type A that is scheduled by a RAR UL grant or by a DCI format 0_0 with CRC scrambled by a TC-RNTI. If the UE requests repetition of PUSCH scheduled by RAR UL grant [11, TS 38.321], Tthe UE transmits repeats the PUSCH transmission over  slots, where  is indicated by the 2 MSBs of the MCS field in the RAR UL grant or in the DCI format 0_0 with CRC scrambled by the TC-RNTI, and determines a redundancy version and RBs for each repetition as described in [6, TS 38.214]. For unpaired spectrum operation, the UE determines the  slots as the first  slots starting from slot  where a repetition of the PUSCH transmission does not include a symbol indicated as downlink by tdd-UL-DL-ConfigurationCommon or indicated as a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
<Unchanged parts are omitted>



Reference
R1-2200055 	Discussion on Msg3 repetition for coverage enhancement	 Huawei, HiSilicon
R1-2200090 	Remaining issues on Type A PUSCH repetitions for Msg3	 vivo
R1-2200115	 Discussion on remaining issues for Type A PUSCH repetitions for Msg3 	ZTE
R1-2200154	 Remaining issues on Type A PUSCH repetitions for Msg3	 CATT
R1-2200164	 Approaches and solutions for Type A PUSCH repetitions for Msg3 	Nokia, Nokia Shanghai Bell
R1-2200209	 Type A PUSCH repetitions for Msg3	 Samsung
R1-2200240	 Type A PUSCH repetitions for Msg3 	NTT DOCOMO, INC.
R1-2200305 	Type A PUSCH repetition for Msg3	 Qualcomm Incorporated
R1-2200323	 Discussion on Type A PUSCH repetitions for Msg.3	 Panasonic Corporation
R1-2200338	 Type A PUSCH repetitions for Msg3 coverage 	OPPO
R1-2200383 	Remaining details on Msg3 PUSCH repetition	 Intel Corporation
R1-2200424	 On remaining issues for Msg3 Coverage Enhancement	 Apple
R1-2200469 	Discussion on Type A PUSCH repetition for Msg3 	xiaomi
R1-2200489	 Remaining issues on type A PUSCH repetitions for Msg3 	China Telecom
R1-2200503	 Type A PUSCH repetitions for Msg3	 Sharp
R1-2200522	 Type A PUSCH repetitions for Msg3 	InterDigital, Inc.
R1-2200592 	Remaining issues on type A PUSCH repetitions for Msg3	 CMCC
R1-2200615 	Discussion on coverage enhancement for Msg3 PUSCH 	LG Electronics
R1-2200637	 Remaining issues on Type A PUSCH repetitions for Msg3	 WILUS Inc.
R1-2200659	 Remaining Issues for Type A PUSCH Repetition for Msg3 	Ericsson
R1-2200116	 Discussion on RRC parameters for coverage enhancement	 ZTE
R1-2200165 	Performance of Type A PUSCH repetitions for Msg3 for different MCS index configurations	 Nokia, Nokia Shanghai Bell
R1-2200470	 Other considerations for coverage enhancement 	xiaomi
R1-2200563	 Remaining issues on RRC parameters for NR coverage enhancement 	vivo
R2-2201598 On msg3 repetitions, Ericsson. 
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