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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 5 and AI 8.8.3. 
2. Summary of Tdocs 
2.1 Support of CFRA PUSCH repetition 
2.1.1 [Open] Issue #1: Working assumption for CFRA PUSCH repetition
In RAN1#107b e-meeting, whether and how to confirm the following WA was discussed. 
	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. 



In RAN1#107bis-e, three optional solutions were discussed as summarized below. 
	· 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. 



In this meeting, companies’ views are summarized below.  
·  Confirm the WA: [2, Nokia, Nokia Shanghai Bell], [3, vivo], [9, InterDigital], [10, CMCC], [13, Ericsson], [16, LG]
· [16, LG]: Since RAN2 has already introduced separate RO as well as share RO, network may avoid any ambiguity by using the separate RO configuration. In our understanding, there seems to be no ambiguity in this operation and no need to introduce any additional RAN1 optimization for CFRA PUSCH. 
· [bookmark: _Toc95353061][bookmark: _Toc95434001][bookmark: _Toc95499076][bookmark: _Toc95357746] Not confirm the WA: [1, Huawei, HiSilicon], [6, CATT], [7, China Telecom], [14, Samsung]

First round 
From FL perspective, it is technically beneficial to support CFRA PUSCH repetition since a UE in CFRA RACH procedure may suffer similar coverage issue as CBRA RACH procedure. This also aligns previous RAN1 spirit that Msg3 initial transmission and CFRA PUSCH are treated in the same way in Rel-15/16. Also considering that at least no RAN1 specification impact or RAN1 optimization is identified, it would be better to confirm the working assumption. On the other hand, FL’s understanding is it may require RAN2 optimization to better support CFRA repetition, e.g., the solutions discussed before, although FL thinks it can also work without any RAN2 optimization. 
With above, FL would like to check companies’ views about the following proposal. 
Proposal for Issue#1: 
· Confirm the WA for CFRA PUSCH repetition.
· Note: no further optimization is needed in RAN1, and it’s up to RAN2 whether/how to make any corresponding specification changes if needed.

	Support/Can live with Proposal for Issue#1
	Nokia/NSB, Sharp, Panasonic, LG (OK if ‘RO’ is deleted), DCM, InterDigital, Ericsson, OPPO, CMCC, vivo

	Have concerns on Proposal for Issue#1
	Intel, SS, China Telecom, Xiaomi, CATT, Huawei, HiSilicon



	Company
	Additional comments if any

	Intel
	It was clearly mentioned in the working assumption that the working assumption can be confirmed only if no additional RAN1 specification impact nor optimization specific for CFRA PUSCH. 
For the proposed three solutions, Solution 1 may not work as pointed by FL. Solution 2 may have issue if we confirm that separate ROs are supported for requesting Msg3 repetition. For solution 3, our view is that this would clearly introduce RAN1 impact. 
Based on the above, we do not think the working assumption can be confirmed. 

	Nokia/NSB
	We do not see any issue with WA and there isn’t any need to designing solutions. A Rel-17 UE would always be able to assess if it is dealing with a Rel-17 gNB, regardless of Msg3-specific Rel-17 signaling. For this reason, we think the WA can be confirmed with no additional modification and suggest the following change to FL’s proposal:
Proposal for Issue#1: 
· Confirm the WA for CFRA PUSCH repetition.
· Note: no further optimization is needed in RAN1, and it’s up to RAN2 whether/how to make any corresponding specification changes if needed.


	Samsung 
	Sorry that we may not agree the technical benefits, but this is only to introduce repetition for the RAR UL grant in CFRA, just one transmission. Even without it, gNB could still request repetition for retransmission ,e.g., in connected mode. Besides, RAN2 also has no consensus to support. It means some concerns existing in RAN2 group. 
Given not much benefits and the given WA condition we have ,we don’t thin such WA can be confirmed.

	LG
	We are OK with the FL’s proposal.
Since RAN2 has already introduced separate RO as well as share RO, network may utilize it to avoid any ambiguity. From this understanding, we propose to modify the WA as follows:
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.

	InterDigital
	We are fine with FL proposal.
We do not see a problem for the “legacy cell” case, since in this scenario the UE would not get the configuration for repetitions anyway. There is very limited specification impact in RAN2 specs only.

	China Telecom
	Similar to Intel, it seems all of the three solutions have some issues. Since there is no consensus in RAN2 whether to support CFRA repetition. Considering the limited time, we think the WA cannot be confirmed.

	Ericsson
	[bookmark: OLE_LINK19]Support the proposal.
How a UE interprets MCS information field for CFRA needs to be considered in RAN2. For example, a UE reports Msg3 repetition capability and is assigned a CFRA preamble for handover. But the UE doesn’t know if the target neighbouring gNB supports Msg3 repetition or not, namely how it should interpret RAR sent from the target gNB. A RAN2 solution can solve the issue without RAN1 optimization.

	Xiaomi
	Share the same view as Intel and China Telecom.

	OPPO
	We are fine with FL proposal. RAN2 solution can deal with the support of CFRA PUSCH repetition. No additional RAN1 specification impact is necessary. 

	CMCC
	It was commented by some company in the last meeting that the 2nd note under the above working assumption is not clear. To our understanding, this note should be regarded as a middle ground that we extend the usage of Msg 3 repetition to CFRA without further CFRA specific optimization. Considering this is very end of the CE WI, it is not proper to introduce new functionalities. We are open to leave it to RAN2.

	CATT
	Not support. All options for CFRA PUSCH repetition are all based on a corresponding RRC, respectively, which will more or less introduce spec impact in physical layer. In each option, RAN1 spec has to recite the exact condition when MCS field of CFRA is re-interpreted. 
We do not think the issue can be handled only by modifying the RAN2 specification. Hence, the WA for CFRA PUSCH repetition cannot be confirmed.

	Huawei, HiSilicon
	We share the same view as Intel. The support of CFRA repetition definitely has RAN1 impact.
Regarding solution 2, the following potential spec text is describing a UE behavior that is supposed to be captured only in RAN1 spec because MCS is only used in RAN1. 
“‘If Msg3Repetitions-CB-PreamblesPerSSB-PerSharedRO is configured, repurposed MCS information field is applied for CFRA for UEs reporting capability msg3Repetition-r17.” 

	vivo
	Fine with FL proposal. 
We do not see any issue to let RAN2 to design the detailed solutions either to avoid any RAN1 optimizations for repetition of PUSCH scheduled by RAR in CFRA.
The updates from Nokia is also fine since RAN2 will anyway discuss this without suggestions from RAN1.




Second round 
Based on the input in the first round, it is clear that no consensus can be reached, especially whether this would cause RAN1 impact or not. Considering RAN2 also didn’t reach consensus to support and CFRA repetition is not the main target of this WID, FL would like to propose the following proposal to conclude this issue. 

Proposed conclusion for Issue#1:
RAN1 has no consensus to confirm the WA for support of CFRA PUSCH repetition. 

Please refrain from making further comment if it does NOT help the progress. 
	Company
	Comment

	
	



2.2 Issues related to RRC parameters
2.2.1 [Open] Issue #2: K=1 for numberofMsg3Repetitions  
In RAN1#107bis-e, the following RRC parameter numberOfMsg3Repetitions was agreed. 
	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

	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



[bookmark: _Toc95499077][bookmark: _Toc95434002][bookmark: _Toc95357747]In [2, Nokia, Nokia Shanghai Bell], it proposes that, to avoid any contradictions with previous agreements where gNB should be able to schedule Msg3 without repetition even if UE requests Msg3 repetition, the description of the parameter numberOfMsg3Repetitions should specify that the value K=1 should always be included in the list of 4 configured values.  

First round 
In RAN1#107bis-e, whether to add ‘The value K=1 should always be included in the list of 4 configured values.’ in the ‘Description’ column was discussed and it was concluded not to add it. It seems we should not repeat the discussion again. Note that, it is always up to gNB to decide whether to configure value K=1 or not. Therefore, gNB could always be able to schedule Msg3 without repetition if it wants. 
For the first round, FL encourages companies to provide your views about the following question. 
Q1 in section 2.2.1: Do you agree that there is no need to add ‘The value K=1 should always be included in the list of 4 configured values.’ in the ‘Description’ column of numberOfMsg3Repetitions? 

	Yes to Q1 in section 2.2.1
	Intel, Sharp, Panasonic, LG, DCM, Qualcomm, China Telecom, Ericsson, Xiaomi, OPPO, CATT, Huawei, HiSilicon, Spreadtrum, vivo

	No to Q1 in section 2.2.1
	Nokia/NSB, SS, CMCC



Note that, if the majority would answer ‘Yes’, FL would like to close the discussion as we have concluded this issue before and should not repeat the discussion. 
	Company
	Additional comments if any

	Intel
	It is up to gNB to configure and support whether no repetition is used for Msg3 PUSCH transmission. We do not see the need to always configure K = 1 for Msg3. 

	Nokia/NSB
	We highlight that the addition of the proposed sentence is not an option in out view, bit is necessary to respect an existing agreement made during #107-bis-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.



Please note that the agreement stipulates that K=1 is included in the four candidate repetition factors used for repetition indication, and not that K=1 is part of the list of configurable values and may or may not be configured. We always stated that mandating gNB to include K=1 in the list of candidate values was a rather inefficient way of designing this feature, however majority wanted this, and we agreed to it for the sake of progress. Twisting the interpretation of an agreement is never a good practice, and the highlighted sentence above is crystal clear.

	Samsung 
	From technically speaking, it is not needed. Because gNB could schedule whatever it wants.
However, from RAN1 procedure perspective, we would like to respect what we have agreed, the agreement Nokia mentioned is valid, it said “in the four candidate repetition factors”, which in our understanding it is the 4 selected candidate values for actual indication. Thus, somehow it is scheduling restriction. Then we think we should put this in the spec

	LG
	We have same opinion with Intel. Also, it is understood that the intention of the statement in the agreement which is “Repetition factor K=1 is included in the four candidate repetition factors used for repetition indication” was to describe opposite way of operation of option2 where the repetition factor K=1 is NOT included in the codepoint of the repurposed information field and there was another new signal to indicate K=1. Therefore, we do not see any need for including the value K=1 always in the list of 4 configured values.

	Qualcomm
	We agree with Intel. It is up to gNB to decide what set of numbers to configure. There is no point in restricting this flexibility.

	InterDigital
	OK to add it considering previous agreement, but the benefit is unclear.

	Ericsson
	If gNB configures 4 values for repetition factor, all the values are up to gNB configuration. If they are not configured, K=1 is included as one of the candidate repetition factors.

	Xiaomi
	It is more reasonable for gNB to make the decision and no restriction is needed.

	OPPO
	gNB can configure the 4 values for repetition factor flexibly. It is up to gNB implementation. If gNB wants to override the request of Msg3 repetition, it can configure 4 values of repetition factor including the value K=1.

	CMCC
	From technically perspective, it is not necessary to add this restriction. As the gNB always can decide whether to configure it or not.
After reviewing, we think the agreement mentioned by NOKIA’s point is clear. Then we should follow the agreements and capture it. 

	CATT
	We have the same view with FL that it is always up to gNB to decide whether to configure value K=1 or not. There is NO benefit to make it a forced configuration. 

	Huawei, HiSilicon
	Since the candidate set is RRC configurable and “K=1” has been included as a candidate value, it is up to gNB implementation.

	vivo
	This seems not necessary since it’s still up to gNB to configure K=1 or not as one of the candidate values. Regarding the agreement mentioned by Nokia, agree that it seems K=1 must be included in the SIB1 signaling. But I guess the intention of that agreement is to support K=1 instead of requiring gNB to always configure K=1 in SIB1.



Second round 
First of all, all companies agree that it is not necessary to add the restriction from technical point of view. The main point is it may revert our previous agreement. However, FL would like to remind that we have discussed this issue explicitly in Section 2.7.1 in FL summary R1-2200802 in RAN1#107bis-e, and we concluded that no need to add the restriction. At that time, no company raised concerns. To avoid repeating the discussion and also make it formal about the group’s decision, FL would like to check whether companies have concerns on the following proposal. 

Proposal for Issue#2: 
The following agreement is updated as follows. 
	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.
· Whether Rrepetition factor K=1 is included in the four candidate repetition factors used for repetition indication is up to gNB configuration. 
· 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.



Please comment only if you have strong concerns.
	Company
	Comment

	
	




2.2.2 [Closed] Issue #3: Parent IE for numberOfMsg3Repetitions and mcs-Msg3Repetition
As agreed in RAN1#107bis-e, the ‘Per (UE, cell, TRP, …)’ column of numberOfMsg3Repetitions and mcs-Msg3Repetition is agreed as RACH-ConfigCommon. In [5, OPPO], it proposes to change it to PUSCH-ConfigCommon. 
	Proposal 1: The parameter numberOfMsg3Repetitions is captured in PUSCH-ConfigCommon.
Proposal 2: The parameter mcs-Msg3Repetition is captured in PUSCH-ConfigCommon.



First round 
From FL perspective, there is no fundamental difference about whether to use RACH-ConfigCommon or PUSCH-ConfigCommon as the parent IE of the two RRC parameters. In current specification of TS 38.331, some of the Msg3 specific parameters are configured in PUSCH-ConfigCommon, e.g., msg3-DeltaPreamble, while some are configured in RACH-ConfigCommon, e.g., msg3-transformPrecoder and ra-Msg3SizeGroupA. 
In addition, RACH-ConfigCommon is used in current specification of TS 38.331 h00. In this sense, FL thinks there is no need to make any change here. In any case, RAN2 can make the final decision as usual. 
	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.....
<Unchanged parts are omitted>



Q1 in section 2.2.2: Do you agree that there is no need to change the ‘Per (UE, cell, TRP, …)’ column of numberOfMsg3Repetitions and mcs-Msg3Repetition from RACH-ConfigCommon to PUSCH-ConfigCommon? 

	Yes to Q1 in section 2.2.2
	Intel, Nokia/NSB, Sharp, SS, Panasonic, Qualcomm, InterDigital, Ericsson, Xiaomi, CMCC, CATT, Spreadtrum, vivo

	No to Q1 in section 2.2.2
	OPPO



	Company
	Additional comments if any

	Nokia/NSB
	RAN1 should let signaling structure optimization to RAN2 and further comment on this issue only if RAN2 sends an LS about it.

	LG
	It is understood that this is up to RAN2.

	OPPO
	The legacy PUSCH repetition parameter numberOfRepetitions-r16 is configured in PUSCH-Config. Similarly, repetition factor for Msg3 PUSCH can be included in PUSCH-ConfigCommon. We advise to change the IE. 

	Huawei, HiSilicon
	To make more room for RAN2 decision, better to make a RAN1 conclusion that it is up to RAN2 on this issue, i.e.
Proposal: As a conclusion, In RAN1 understanding, it is up to RAN2 whether to move parameters numberOfMsg3Repetitions and mcs-Msg3Repetition from parent IE RACH-ConfigCommon to PUSCH-ConfigCommon. 

	FL
	A clear majority agreed that no need to update the parent IE. 
@OPPO, As I summarized above, there are also some RRC parameters specific for Msg3 transmission are configured in RACH-ConfigCommon, e.g., msg3-transformPrecoder and ra-Msg3SizeGroupA. So,it seems the existing RRC signaling could also work. And RAN2 anyway can make some update for the signaling structure if needed. 
@ Huawei, HiSilicon, Thanks for the suggestion. Based on the following recommendation from Moderator of RRC discussion in R1-2110415, RAN2 can modify RNA1 input for the purpose of proper implementation of the functionalities as needed. So, the proposed conclusion seems not that necessary. 
Recommendation 3: RAN1 is encouraged to emphasize in the LS to RAN2 that RAN1 understands that RAN2 can modify the RAN1 input RRC parameter lists for the purpose of proper implementation of the functionalities as needed. 

Based on current situation, FL doesn’t think we need further discussion on this issue. Therefore, the issue is closed now.  

	
	




2.3  Collision handling among Msg3 and other transmission/signal
2.3.1 [Open] Issue #4: Collision handling between SSB and Msg3 for HD-FDD UE
In RAN1#107-bis-e, the following was agreed on determination of available slots for HD-FDD and FD-FDD RedCap UEs:
	Agreement 
All slots are considered as available slots for Msg3 repetition for both FD-FDD UEs and HD-FDD RedCap UEs.



In RAN1#106-e AI 8.6.1.2, the following agreement was reached:
	Agreements:
· For Case 5 of dynamically scheduled UL transmission vs. SSB, one or both of the following options to be determined till next meeting:
· Option 1: Dynamically scheduled UL transmission is prioritized over SSB
· Option 2: Reuse the existing collision handling principles of Rel-15/16 for NR TDD that SSB is prioritized over dynamically scheduled UL transmission



As discussed in RAN1#107bis-e, 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 are available slots and can be used 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, all slots are available slots, while different types of UEs have different behaviors regarding collision between SSB and Msg3. 
· 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 or try to avoid the collision at the very beginning.



In this meeting, [2, Nokia, Nokia Shanghai Bell] proposes Option 2, i..e, in case Msg3 overlaps with an SSB, SSB transmission is prioritized over Msg3. 
[4, ZTE] proposes that the Rel-17 collision rules among SSB and Msg3 transmission for HD-FDD UEs, which is subject to the discussion in AI 8.6.1.2, can be applied for transmission of Msg3 repetition. 
First round 
According to previous RAN plenary decision, the collision rules among SSB and Msg3 transmission for HD-FDD UEs should be discussed in RedCap AI 8.6.1.2 first. From FL perspective, we can either to wait the decision from RedCap or we can simply conclude that the collision rules could be reused for Msg3 repetition, regardless whether Option 1 or Option 2 is finally adopted in RedCap. 
In the first round, let’s check whether we can conclude this issue with the following proposal. 
Proposal for Issue #4: 
The Rel-17 collision rules among SSB and Msg3 PUSCH transmission for HD-FDD UEs, which is subject to the discussion in AI 8.6.1.2, can be reused for Msg3 PUSCH repetition. 
	Support/Can live with Proposal for Issue #4
	Intel, Nokia/NSB, Sharp, Panasonic, LG, DCM, Qualcomm, Ericsson, Xiaomi, OPPO, CMCC, CATT, Huawei, HiSilicon, Spreadtrum, vivo(with some updates),

	Have concerns on Proposal for Issu e#4 
	SS



	Company
	Additional comments if any

	Intel
	Suggest minor change
The Rel-17 collision rules among SSB and Msg3 PUSCH transmission for HD-FDD UEs, which is subject to the discussion in AI 8.6.1.2, can be reused for Msg3 PUSCH repetition for HD-FDD UEs

	SS
	I am not sure if Redcap guys have considered the scheduled UL transmission can 100% cover RAR UL granted case. In normal scheduled UL transmission, gNB knows who this UE is. But for msg3, the gNB did not recognize such UE. If we have to compare, we need follow this SSB vs PRACH collision, which should be up to UE.
Because, even SSB is there, UE is not always required to receive a SSB. 
So somehow, even they made their decision on either option, it is not suitable for msg3 anyway. This one should be up to UE as well.

	Xiaomi
	Since this issue is being discussed in Redcap AI 8.6.1.2, duplicated effort is not needed.

	CATT
	In RedCap AI 8.6.1.2, the rule of SSB v.s. Msg3 is under discussion, where at least: 
(1) prioritizing SSB, seems the majority view; (2) prioritizing Msg3; (3) up to UE implementation;
are considered and proposed.

	vivo
	We’re fine to agree that for both cases of Msg3 transmission with or without repetition, same collision rules can be applied. Furthermore, such early collision handling for HD-FDD UEs should be the same as the early collision handling for FDD UEs as the network doesn’t know whether the UE is FDD or HD-FDD.
To make sure the “reuse” in the proposal means the collision rules to be discussed for Msg3 transmission instead of normal PUSCH transmission in AI 8.6.1.2 will be reused, we propose following updates: 
Proposal for Issue #4: 
The Rel-17 collision rules among SSB and Msg3 PUSCH transmission for HD-FDD UEs, which is subject to the discussion on collision handling for Msg3 transmission in AI 8.6.1.2, can be reused for Msg3 PUSCH repetition.



Second round 
@Samsung, As CATT commented, the collision handling among SSB and Msg3 for HD-FDD UEs is under discussion in RedCap AI 8.6.1.2. We should believe our RedCap guys can well handle the issue there ^_^
@CATT, Thanks for the information. 
@Intel, vivo, Thanks for the suggestion. 

With above, it seems the following proposal could be acceptable for all. 
Proposal for Issue #4: 
The Rel-17 collision rules among SSB and Msg3 PUSCH transmission for HD-FDD UEs, which is subject to the discussion on collision handling for Msg3 transmission in AI 8.6.1.2, can be reused for Msg3 PUSCH repetition for HD-FDD UEs.

Please comment only if you have strong concerns.
	Company
	Comment

	
	




2.3.2 [Open] Issue #5: Collision handling between downlink monitoring and Msg3 PUSCH repetition 
In [15, Sharp], the following issue and proposal regarding collision handling between downlink monitoring and Msg3 PUSCH repetition.  
	At RAN1#107 meeting, it was clarified, in Rel-15 maintenance, the UE cannot handle a case where a PUSCH scheduled by RAR UL grant overlaps with configured DL monitoring for Rel-15 and Rel-16 [6]. The potential NBC problem was the reason why we couldn’t make the correction for Rel-15. 
In addition, this change was not applied for Rel-16, either. The potential ambiguity issue that the gNB cannot identify which UE (Rel-15 UE or Rel-16 UE) transmitted a msg3 PUSCH was one of the reasons why we couldn’t make the correction.
For Rel-17 CovEnh, on the other hand, as clarified in the last meeting [7], flexible symbols indicated by tdd-UL-DL-ConfigurationCommon is available for msg3 PUSCH transmission. Therefore, the suggested correction above is even more important for Rel-17. Thus, we propose to introduce collision handling of a PUSCH scheduled by RAR UL grant and configured DL monitoring. Further, to solve the potential ambiguity issue at the gNB side, we propose to introduce it only for UEs which requested msg3 PUSCH repetition.
Proposal 2: Configured DL monitoring is stopped if that overlaps with a PUSCH scheduled by RAR UL grant in a random-access procedure when the UE requested msg3 PUSCH repetition in the random-access procedure.



First round 
In the first round, FL would like to collect companies’ views about the proposal raised from Sharp above. 
	Company
	Comments

	Nokia/NSB
	According to TS 38.213, A UE assumes that flexible symbols in a CORESET configured to the UE for PDCCH monitoring are downlink symbols if the UE does not detect an SFI-index field value in DCI format 2_0 indicating the set of symbols of the slot as flexible or uplink and the UE does not detect a DCI format indicating to the UE to transmit SRS, PUSCH, PUCCH, or PRACH in the set of symbols. RAR UL grant is not carried by DCI and is thus excluded from the exception above. We do not see any ambiguity here. The behavior is clear, and UE should not consider those symbols as available for Msg3 repetitions during the first step of available slot determination.

	Sharp
	Rel-15 collision handling was designed such that dynamic scheduled UL would override semi-static DL in semi-static flexible symbols. The thing is that Rel-15 spec somehow had failed to capture this principle only for PUSCH scheduled by RAR UL grant. In Rel-15 CR discussion, many companies considered missing of this collision handling as a problem, though no correction was made due to the NBC issue. 
For Rel-17, we do not have NBC issue yet. Basically, in the situation when the gNB trigger the CBRA, PUSCH transmission scheduled by RAR UL grant is much more important than monitoring of semi-static DL. In addition, the collision with CORESET leads to dropping of Msg3 PUSCH according to Rel-15/16 rules. In order to ensure the sufficient number of repetitions, it becomes more difficult for the scheduler to avoid the collision in Rel-17 compared to Rel-15/16, because the scheduler has to take care of all the repetitions of the Msg3 PUSCH if Msg3 PUSCH does not override CORESET.

	Ericsson
	We don’t support the proposal.
It means Msg3 repetition and configured DL should use a different collision rule from Rel-15/16 Msg3 transmission. Both gNB and UE have to maintain two sets of collision rules and determine which one to use case by case. Besides, the early agreement says ‘	Step 2: The UE determines whether to drop a PUSCH repetition or not according to Rel-15/16 PUSCH dropping rules.’ 

	Xiaomi
	According to the following captured in TS38.213, “For operation on a single carrier in unpaired spectrum, if a UE is configured by higher layers to receive a PDCCH, or a PDSCH, or a CSI-RS, or a DL PRS in a set of symbols of a slot, the UE receives the PDCCH, the PDSCH, the CSI-RS, or the DL PRS if the UE does not detect a DCI format that indicates to the UE to transmit a PUSCH, a PUCCH, a PRACH, or a SRS in at least one symbol of the set of symbols of the slot; otherwise, the UE does not receive the PDCCH, or the PDSCH, or the CSI-RS, or the DL PRS in the set of symbols of the slot”, we can conclude that dynamic UL transmission has higher priority than DL transmission when resource collision occurs.
We think it is reasonable to take RAR UL grant into consideration. Thus, we are fine with the proposal by Sharp with the following modification:
Configured DL monitoring transmission is stopped if that overlaps with a PUSCH scheduled by RAR UL grant in a random-access procedure when the UE requested msg3 PUSCH repetition in the random-access procedure.

In addition, we think the resources collision between Msg.3 repetition and ROs should also be taken into consideration as discussed in our contribution, since MSG3 repetition is also supported for narrow band use cases such as Redcap UEs, for which the problem of resource collision is more serious.  

	CATT
	If we do not introduce spec impact, the system seems not broken. The gNB should avoid overlapping by scheduling, e.g. using last 10 OFDM symbols of a slot. 
Having said this, we are open to this proposal, i.e. treat Msg3 PUSCH (scheduled by RAR UL grant) as the same level as PUSCH scheduled by DCI. 

	vivo
	We do not see the need to optimize the collision handling rules in this work item which seems out of the scope of the WI as well. 
Even if UE drops some of the repetitions, it can be scheduled with some additional retransmissions of Msg3 by DCI transmitted in such CORESETs.



Second round 
	FL
	On one hand, FL thinks the proposal has its merits for better flexibility. On the other hand, it seems reusing current rules can also work, e.g., gNB can avoid such collisions by not configuring PDCCH monitoring in the semi-static flexible symbols. As commented by Erissson, the proposal also violates previous agreements. 
Given the limited input, let’s hear more views from other companies. 

	
	



2.4 Spatial domain transmission filter for Msg3
2.4.1 [Closed] Issue # 6: Spatial domain transmission filter for Msg3
In RAN1#107bis-e, the following conclusion related to the spatial domain transmission filter was made.
	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.



[8, NTT DOCOMO] proposes to capture the following sentence in Clause 8.3 in TS 38.213. 
	<omitted text>
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.
<omitted text>



[14, Samsung] proposes the following TP. 
	<omitted text>
The UE transmits the PUSCH over  slots with same spatial filter determined by UE implementation.
<omitted text>



First round 
FL’s understanding is we have concluded to use the same Tx beam among Msg3 repetitions while intend not capture anything in the specification. But FL is fine to open the discussion again for the first round discussion. If no consensus can be reached easily, FL would like to close this issue then. 
Q1 in section 2.4.1: Do you agree to capture the conclusion regarding the Tx beam among Msg3 repetitions into the specification?  
	Yes to Q1 in section 2.4.1
	Intel, Nokia/NSB, SS, Panasonic, DCM, Qualcomm, InterDigital, OPPO, Spreadtrum

	No to Q1 in section 2.4.1
	LG, Ericsson, Xiaomi, CMCC, CATT, vivo



	Company
	Additional comments if any

	Intel
	Our view is that the conclusion should be clearly captured in the specification. Otherwise, UE behavior for the Tx beam determination during Msg3 repetitions is undefined and gNB may not know which corresponding Rx beams are employed for Msg3 reception during repetitions.
We also proposed a TP in our tdoc R1-2201712.

	Nokia/NSB
	Like Intel, we think this aspect is very important to prevent any ambiguity at gNB. The repetitions add a further dimension to consider for Rx beam selection at gNB for both msg3 and HARQ-ACK of Msg4 carried by PUCCH. Specification should capture the conclusion.
Prefer wording from NTT DOCOMO. Samsung’s wording is ok if “determined by UE implementation” is removed.

	Sharp
	Although we do not object the proposal, we have the similar understanding with FL that in the last meeting the conclusion was intended not to be captured in the specification.

	SS
	Share the view from Intel and Nokia, the situation in last meeting is rather unfortunate. 
Despite this clear UE behavior is agreed as conclusion, we think it is worthy to put it in the specification.

	LG
	We have same understanding with FL that the intention of the conclusion was not to capture anything in the specification. We think that TP is not necessary.

	NTT DOCOMO
	If this is not captured in the spec, technically speaking UE is allowed to use different Tx beams over repetitions. This is against the conclusion RAN1 made. The spatial domain transmission filter for PUCCH without dedicated RRC configuration is clarified in Rel-15/16. Rel-17 should respect this spirit and clarify it in case of msg3 repetition as well by using the same Tx beam over repetitions. Otherwise, PUSCH reception scheduled by a RAR UL grant is not useful for TPC command determination for PUCCH of HARQ ACK corresponding to Msg4, because the spatial domain transmission filters on some Msg3 repetitions could be different from the one used for the PUCCH transmission, and gNB cannot refer to received channel quality of PUSCH repetitions scheduled by a RAR UL grant for TPC command determination. 

	Qualcomm
	We think the conclusion should be captured in the specification.

	InterDigital
	Agree to capture and prefer wording from NTT DOCOMO.

	Ericsson
	We have the same understanding as FL. The note in the former proposal was removed in GTW in RAN1#107bis-e, which means the conclusion is not to be captured in specification.
During the random access in Rel-15/16, a UE transmits a PRACH preamble associated with a selected SSB beam, and the determination of UL Tx beam for Msg3 is up to UE’s implementation, which is also used for the transmission of Msg4 HARQ-ACK feedback. A gNB receives PRACH preamble with its associated SSB beam. Without further information for gNB Rx beam refinement in random access, the UE should assume that gNB receives other UL transmission with the same UL Rx beam as for receiving Msg1. This assumption still holds with Rel-17 Msg3 repetition. Some companies think having the conclusion captured in specification can help gNB receive Msg3 repetition. But the conclusion in RAN1#107bis is aligned with the assumption and doesn’t change gNB Rx beam determination, and therefore, it doesn’t need to be captured in specification.

	Xiaomi
	Share the same view as Sharp and LG.

	OPPO
	We are fine to capture the conclusion in the specification.

	CMCC
	Usually we do not capture a conclusion into the spec. The intention to capture it as a conclusion is that the group have a same understanding on it but it has no specification impact. 
In addition, how to form a Tx beam or use a spatial filter depends on UE implementation. UE should behave in their best way including using a same Tx beam. 

	CATT
	No need to modify. From gNB’s perspective, it is quite natural that the Rx beam remains the same for reception of the Msg3 from a particular UE, with or without capturing the conclusion. 

	vivo
	We do not see the need to capture this in the specification as the Msg3 TX beam itself is still unknown to network. 
What gNB can assume is just the UL RX beam corresponding to the SSB selected for PRACH transmission at least in CBRA. Note that here Msg3 only corresponds to one PRACH transmission without repetition. We can discuss this later in NR Rel-18 if necessary.

	FL
	Based on the discussion in previous meeting and also the input above, FL doesn’t think the situation would change. Let’s close this issue. 




2.5 Proposed TP for TS 38.214
2.5.1 [Open] Issue # 7: Proposed TP for TS 38.214 
Three companies [12, Xiaomi], [15, Sharp] and [16, LG] propose similar TPs to capture the missing condition to differentiate Rel-17 PUSCH repetition type A of Msg3. 
From FL perspective, the TP below from [15, Sharp] is more comprehensive and could serve as the starting point for discussion. 
Text proposal #1 for Clause 6.1.2.1 in TS38.214 h00
	[bookmark: _Toc29673204][bookmark: _Toc45810613][bookmark: _Toc20318033][bookmark: _Toc29673345][bookmark: _Toc29674338][bookmark: _Toc27299931][bookmark: _Toc91695483][bookmark: _Toc11352143][bookmark: _Toc36645568]6.1.2.1	Resource allocation in time domain 
<Unchanged parts are omitted>
For PUSCH repetition type A, if the UE requests repetition of PUSCH scheduled by RAR UL grant [10, TS 38.321], when transmitting PUSCH scheduled by RAR UL grant, the 2 MSBs of the MCS information field of the RAR UL grant provide a codepoint to determine the number of repetitions K according to Table 6.1.2.1-1A, based on whether or not the higher layer parameter numberOfMsg3Repetitions is configured.
For PUSCH repetition type A, if the UE requests repetition of PUSCH scheduled by RAR UL grant [10, TS 38.321], when transmitting PUSCH scheduled by DCI format 0_0 with CRC scrambled by TC-RNTI, the 2 MSBs of the MCS information field of the DCI format 0_0 with CRC scrambled by TC-RNTI provide a codepoint to determine the number of repetitions K according to Table 6.1.2.1-1A, based on whether or not the higher layer parameter numberOfMsg3Repetitions is configured.
<Unchanged parts are omitted>
For unpaired spectrum:
-	When AvailableSlotCounting is enabled, the UE determines  slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, based on tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationDedicated and ssb-PositionsInBurst, and the TDRA information field value in the DCI format 0_1 or 0_2.
-	A slot is not counted in the number of  slots for PUSCH transmission of a PUSCH repetition Type A scheduled by DCI format 0_1 or 0_2 if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a DL symbol indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated if provided, or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
-	Otherwise, the UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, based on the TDRA information field value in the DCI format 0_1 or 0_2.
-	The UE determines  slots for a PUSCH transmission of TB processing over multiple slots scheduled by DCI format 0_1 or 0_2, based on tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationDedicated and ssb-PositionsInBurst, and the TDRA information field value in the DCI format 0_1 or 0_2.
-	A slot is not counted in the number of  slots for a PUSCH transmission of TB processing over multiple slots if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a DL symbol indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated if provided, or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
-	If the UE requests repetition of PUSCH scheduled by RAR UL grant [10, TS 38.321], tThe UE determines  slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by RAR UL grant, based on tdd-UL-DL-ConfigurationCommon and ssb-PositionsInBurst, and the TDRA information field value in the RAR UL grant. 
-	A slot is not counted in the number of  slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by RAR UL grant, if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a DL symbol indicated by tdd-UL-DL-ConfigurationCommon if provided, or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
-	The UE determines  slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by DCI format 0_0 with CRC scrambled by TC-RNTI, based on tdd-UL-DL-ConfigurationCommon and ssb-PositionsInBurst and the TDRA information field value in the DCI scheduling the PUSCH.
-	A slot is not counted in the number of  slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by DCI format 0_0 scrambled by TC-RNTI, if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a DL symbol indicated by tdd-UL-DL-ConfigurationCommon if provided, or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
For paired spectrum and SUL band:
-	The UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, or for a PUSCH transmission of TB processing over multiple slots scheduled by DCI format 0_1 or 0_2, based on the TDRA information field value in the DCI format 0_1 or 0_2, irrespective of whether AvailableSlotCounting is enabled or not.
-	For the case of reduced capability half-duplex UE, and when AvailableSlotCounting is enabled, a slot is not counted in the number of  slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by DCI format 0_1 or 0_2, or for a PUSCH transmission of TB processing over multiple slots scheduled by DCI format 0_1 or 0_2, if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
-	If the UE requests repetition of PUSCH scheduled by RAR UL grant [10, TS 38.321], tThe 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. 
-	If the UE requests repetition of PUSCH scheduled by RAR UL grant [10, TS 38.321], tThe UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by DCI format 0_0 with CRC scrambled by TC-RNTI, based on the TDRA information field value in the DCI scheduling the PUSCH. 
<Unchanged parts are omitted>



First round 
In the first round, FL would like to collect companies’ views on text proposal #1 for Clause 6.1.2.1 in TS38.214 h00. 

	Support Text proposal #1 for Clause 6.1.2.1 in TS38.214 h00
	DCM, 

	Not support Text proposal #1 for Clause 6.1.2.1 in TS38.214 h00
	Intel, InterDigital



	Company
	Additional comments if any

	Intel
	The condition is not needed as this is already clearly captured in TS38.213. If needed, we can add a reference to TS38.213, but not the condition. 
BTW, we also proposed a TP in our tdoc R1-2201712 for repetition factor determination for Msg3 initial transmission and retransmission. Our view is that current running CR may not accurately capture the agreed TP in the last meeting. It would be good to also discuss this in the meeting.

	Nokia/NSB
	Fully agree with Intel. Furthermore, it would also seem that both N and K are clear to a UE regardless of whether Msg3 repetitions are requested or not. Can proponents explain why this is not the case in practice?

	Sharp
	[bookmark: _Hlk96406378]The condition is to be captured in both 38.212 and 38.213. If it is not captured in 38.214 only, that would cause contradiction to 38.212 and 38.213. 
Adding a reference to TS38.213 would be also OK.

	InterDigital
	There is no need to add the condition since it is already reflected in the K value.

	Ericsson
	Agree with Intel.

	OPPO
	Agree with Intel.

	CATT
	Fine with the first two modifications. For the remaining change, we do not think they are needed. Because they are for ‘determination’ rather than ‘actual transmission’. For determination, it is not matter whether the UE request Msg3 repetition or not.

	vivo
	The TP is not necessary, given the conditions of RAR/DCI decoding are already captured as we discussed in last meeting, which is also pointed out by many companies here.



Second round 
	FL
	The majority don’t think a TP is needed, while may be ok to only add a reference to TS 38213. However, FL find it’s not easy to find proper simple texts to add such reference, which would also look better the current TP... I will let the proponents to bring up the revised TP for companies’ check. 
@Intel, The current running CR after RAN1#107bis-e is only for information. It seems not appropriate to discuss any TP on top of the informal CR. In addition, as far as I know, the editor of TS 38213 will further revise the current running CR. So, I don’t think we need any discussion at this point. 




2.6 [Open] Reply LS to RAN2
In [17, Qualcomm], RAN2 sends the following LS regarding UL BWP with PRACH resources only for RACH with Msg3 repetition. 
	1. Overall Description:
RAN2 discussed the issue whether network can configure PRACH resources only for RACH with Msg3 repetition in a dedicated UL BWP (i.e. for use in RRC_CONNECTED) and made the following working assumption:
· “Working assumption: From RAN2’s perspective, a dedicated UL BWP can be configured with only CE RACH resources. Its feasibility is to be confirmed by RAN1.”
However, RAN2 did not reach consensus on whether such a configuration is feasible from RAN1’s perspective.

2. Actions:
To RAN1
ACTION: 	RAN2 respectfully asks RAN1 to discuss the above working assumption and then inform RAN2 whether such a configuration for RACH with Msg3 repetition is feasible or not.



Based on the input, FL thinks it is important to first clarify the support of separate RO for requesting of Msg3 repetition. Several companies, e.g., [6, CATT] and [20, CMCC], point out that configuring a dedicated UL BWP with only CE RACH resources would conflict the following agreements for using of separate preambles for requesting Msg3 repetition. Therefore, one prerequisite of confirming RAN2 WA is to support separate RO for requesting of Msg3 repetition, as also mentioned in [18, vivo] and [19, ZTE]. 
	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.



Based on the following RAN2 agreement and also the discussion in RAN2, it is clear that RAN2 has agreed to support using separate RO for all related Rel-17 features, including Rel-17 CE. 
	Agreement in RAN2 #116e [3]
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)



Therefore, it should be reasonable to confirm the support of separate RO also from RAN1 perspective. Otherwise, it would cause large specification impact in RAN2. For instance, a UE can support separate RO for RedCap while not for CE, then it would not allow to support the combination of CE and RedCap in separate RO configuration. This violates RAN2 decision in RACH common session. If RAN1 would confirm the support of separate RO for CE, it should be noted that the related RACH partitioning based on separate RO should be still discussed in RAN2, i.e., no further action in RAN1 is pursued unless it is asked by RAN2. 
Regardless how we would reply the LS, FL would like to first check whether the following proposal is acceptable for all.
Proposal 1: 
· RAN1 confirms to support separate RO for requesting of Msg3 PUSCH repetition. 
· Note: It expects RAN2 will continue the work on RACH partitioning based on separate RO for Rel-17 CE, and no further action in RAN1 on this aspect is pursued unless triggered by RAN2. 
Assuming separate RO is supported, it is still questionable whether the WA from RAN2 is feasible or not from RAN1 perspective. Companies’ views are summarized below.
· Feasible for configuring a dedicated UL BWP with only CE RACH resources
· [15, Sharp], [20, ZTE], [21, Xiaomi], [22, Ericsson], [23, Huawei, HiSilicon], [10, Intel]
· Similar to the configuration of PRACH resources for 2-step RACH where a dedicated UL BWP can be configured with only 2-step RACH resources in Rel-16. 
· Different companies have different understanding about whether to compare the measured RSRP with the configured RSRP threshold for Msg3 repetition. ==> FL note: This should be discussed in RAN2. 
· [22, Ericsson]: No need to compare the measured RSRP with the configured RSRP threshold for Msg3 repetition
· [21, Xiaomi]: Still perform the comparison, and CE UEs can switch to the initial BWP to initiate the RACH procedure when the measured RSRP is higher than the configured RSRP threshold, just follow the similar behavior as non-CE UEs.
· Not feasible for configuring a dedicated UL BWP with only CE RACH resources
· [3, vivo], [14, Samsung]
· [3, vivo]: Support separate RO for requesting Msg3 repetition, while have the following concerns. 
· In a BWP without non-CE RACH resources, UE will always have to request Msg3 repetition without checking the measured RSRP, which may cause unnecessary Msg3 PUSCH resource waste when Msg3 repetition is not needed.
· It’s too complex and not pursued to have different procedures to determine the CE or non-CE for different BWPs at this maintenance stage.
· The motivation of only supporting CE RACH resource in a BWP is not clear. 

FL’s understanding is, configuring a dedicated UL BWP with only CE RACH resources is technically feasible from configuration point of view. However, further discussion is needed regarding the motivation and whether it would cause any issues etc. 

First round 
Regardless how we would reply the LS, FL would like to first check whether the following proposal is acceptable for all.
Proposal 1: 
· RAN1 confirms to support separate RO for requesting of Msg3 PUSCH repetition. 
· Note: It expects RAN2 will continue the work on RACH partitioning based on separate RO for Rel-17 CE, and no further action in RAN1 on this aspect is pursued unless triggered by RAN2. 

Before adding any comments for Proposal 1, please first check FL’s analysis summarized above.
	Company
	Comments

	Intel
	We are fine with the proposal 1. 

	Nokia/NSB
	Support.

	Samsung 
	Sorry, we have concerns on such confirmation. 
Shared the similar view as Vivo, and as we learned from RAN2, the motivation to support this Covenh-RACH only in a BWP is just to have similar configuration flexibility as 2step RACH. However, such usage of 2step RACH and Coven-RACH is totally opposite, we don’t think it’s really feasible to have this.

	Panasonic
	We are fine with Proposal 1.

	LG
	We are fine with the proposal.

	NTT DOCOMO
	Support the proposal.

	China Telecom
	Support.

	Ericsson
	We support the first bullet and agree that RAN2 can handle it in Rach indication and partitioning WI.

	Xiaomi
	Support

	OPPO
	Support

	CMCC
	No strong view. 
Though we have no strong views on the separate RO for CE. We also do not want to limit gNB’s flexibility of configuration. Although the mixed configuration with non-CE resource and CE resource is more proper. We want to leave the possibility to configure all CE resources. Since this is the beginning of this meeting, more discussion is affordable. 

	CATT
	OK. But we do not think this proposal means supporting dedicated BWP for CE.

	Huawei, HiSilicon
	Not support.
We feel that separate RO is a separate issue and not relevant to the question asked by the LS for the following reasons:
· The question in the LS is about only UE-dedicated resource configuration rather than both cell-specific and UE-dedicated resource configurations. The CE RACH resources are still sharing ROs with non-CE RACH from cell perspective, in line with the RAN1 agreement. This is the scenario discussed in the LS.  
· In the scenario, the question in the LS is about whether a gNB does not have to configure non-CE RACH resources to a UE via UE dedicated RRC signaling for gNB flexibility, rather than whether separate RO is needed for CE RACH resource.
We prefer not to complicate the LS discussion by binding with the topic of separate ROs for CE RACH. 

	vivo
	Support in principle. 
To make sure the support of CE RACH only BWP will be separately discussed, we propose to have following updates:
Proposal 1: 
· RAN1 confirms to support separate RO for requesting of Msg3 PUSCH repetition in a BWP configured with ROs not for requesting of Msg3 PUSCH repetition. 
· Note: It expects RAN2 will continue the work on RACH partitioning based on separate RO for Rel-17 CE, and no further action in RAN1 on this aspect is pursued unless triggered by RAN2. 




FL’s understanding is, configuring a dedicated UL BWP with only CE RACH resources is technically feasible from configuration point of view. However, further discussion is needed regarding the motivation and whether it would cause some issues etc. 
Companies are encouraged to provide your views below. 
	Company
	Comments

	Intel
	We are fine to confirm the working assumption that a dedicated UL BWP can be configured with only CE RACH resources is confirmed if separate ROs can be additionally supported for requesting Msg3 PUSCH repetition.
Note that we add Intel as supporting company as mentioned in our tdoc R1-2201712	. 

	Nokia/NSB
	Agree with the spirit but since we are at the beginning of the meeting, we think we could try discussing it a bit more. 
The following existing agreement should be considered in this context:
	Agreements
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.



As far as we are concerned, RAN1 never agreed on any other condition to request Msg3 repetitions. Therefore, if a dedicated UL BWP with only CE RACH resources is configured, we would have that UEs not in coverage shortage anymore at the time of an access would not have any resource to use to transmit msg1 without an associated msg3 repetition request. This does not seem a good approach to ensure an efficient use of resources, unless K=1 is always included in the list of configured values (as per discussion for Issue#2 in Section 2.2.1). According to our understanding, this has already been agreed, but not captured in the spec yet. Unless this situation changes, we do not think having a dedicated UL BWP with only CE RACH should be promoted as a sensible approach. 

	LG
	We also think that it is Feasible to configure a dedicated UL BWP with only CE RACH resources. As described in our contribution, it seems that UE can interpret the information appropriately even though only CE RACH resources are configured, at lease when gNB configures it by using separate RO.

	NTT DOCOMO
	We prefer supporting a dedicated UL BWP with only CE RACH resources. Since the collision probability of RACH is increased when RACH resources are split into CE RACH and non-CE RACH, it is reasonable to support configuring a dedicated UL BWP with only CE RACH resources for efficient resource usage. 
As of how to deal with the configured RSRP threshold for those UL BWP, we prefer to avoid comparing it to the received RSRP or support the infinity value as the candidate RSRP threshold. For example, if the infinity value is configured as the RSRP threshold, all UE capable of msg3 repetitions should request msg3 repetitions regardless of received RSRP.

	Ericsson
	Regarding the motivation, when the cell coverage is not ideal, gNB would like to rely on Msg3 repetition as much as possible. An extreme case is a dedicated UL BWP with only CE RACH resources. Then UE doesn’t need to compare its RSRP with the Msg3 repetition RSRP threshold. K=1 is still possible, if the received signal strength is good.

	Xiaomi
	Whether flexible configuration really makes sense needs further consideration.

	CMCC
	From the operation point of view, gNB could configure the Msg 3 repetition resource depending on its actual deployment scenario. Normally, some of the resource could be set for none-CE use case and the others could be set for the CE use case. And UEs could choose between the non-CE resources and CE resource according to their measurement results. On the other hand, gNB could also configure all the resources for coverage enhancement if necessary. Though the motivation to configure all the resource for coverage enhancement is not clear. But if it is not allowed to configure all the resource as CE RACH resources, it will put additional limitations for the gNB configurations. 

	CATT
	We do not support to confirm the RAN2 working assumption. As mentioned in our contribution (R1-2201377), if the BWP is used in RRC_CONNECTED as described in the LS, dedicated resources for Msg3 PUSCH in CBRA are meaningless since the Msg3 PUSCH would not be used to deliver information after access procedure. 
We shall avoid opening the door to quite complicated situations, e.g. when separate initial DL/UL BWPs are configured to RedCap UEs (who may support CE features), meanwhile dedicated BWP for CE are also configured. The gain is negligible while the leftover will be huge. 

	Huawei, HiSilicon
	OK to confirm RAN2 WA.

	Spreadtrum
	We are not sure. 
In RAN1#105e, we have the following agreements:
	Agreement: A UE requests Msg3 PUSCH repetition at least when the RSRP of the downlink pathloss reference is lower than an RSRP threshold.


The procedure agreed in RAN1 is: Step 1: RSRP measurement Step 2: if RSRP< RSRP threshold  Step 3: Request Msg3 PUSCH repetition. 
However, if a dedicated UL BWP is configured with only CE RACH resources, the Step 1 and Step 2 are no more exist, then the UE’s behavior is not clear, e.g., whether to perform RSRP measurement, and if RSRP > RSRP threshold, which resource to be used for RACH, still use the CE RACH? 
If we understand the procedure correctly, the WA from RAN2 is conflict with RAN1 agreement…

	vivo
	We do not see the need of such BWP for the following reasons as we commented in our contribution:
· In a BWP without non-CE RACH resources, UE will always have to request Msg3 repetition without checking the measured RSRP, which may cause unnecessary Msg3 PUSCH resource waste when Msg3 repetition is not needed.
· It’s too complex and not pursued to have different procedures to determine the CE or non-CE for different BWPs at this maintenance stage.
· The motivation of only supporting CE RACH resource in a BWP is not clear. 

Furthermore, as indicated by Samsung, CE feature (used when measured RSRP is smaller than a threshold) is different from 2-step RACH feature (used when measured RSRP is larger than a threshold).



Second round 
Regarding Proposal 1 on support of separate RO, a clear majority of companies have replied to support. 
@Samsung, It seems your comment to Proposal 1 is intent for RAN2’s WA for support of a dedicated UL BWP with only CE RACH resource. Could you clarify? 
@Huawei, HiSilicon, According to the input from companies, FL’s understanding is RAN2’s intention is to configure a dedicated UL BWP with only CE RACH resources, instead of configuring UE dedicated CE RACH resources via a UE dedicated RRC configuration. In addition, regarding your comment ‘The CE RACH resources are still sharing ROs with non-CE RACH from cell perspective, in line with the RAN1 agreement. ’ would this mean there are still non-CE RACH resources in the dedicated UL BWP configured to the UE? In such case, the RAN2 WA cannot be confirmed, right? That’s the reason I suggested to first confirm support of separate RO in RAN1. Then, we can discuss RAN2 WA separately. Hope this clarifies. 
@vivo, Your suggested updates look good, and we can discuss RAN2 WA separately. 
With above, FL would like to check whether companies have concerns on the following proposal. 
Proposal 1-v1: 
· RAN1 confirms to support separate RO for requesting of Msg3 PUSCH repetition in a BWP configured with ROs not for requesting of Msg3 PUSCH repetition. 
· Note: It expects RAN2 will continue the work on RACH partitioning based on separate RO for Rel-17 CE, and no further action in RAN1 on this aspect is pursued unless triggered by RAN2. 

Note that, the update intends to discuss RAN2 WA separately. Please comment only if you have strong concerns. 
	Company
	Comments

	
	



Regarding the RAN2 WA, the current situation is summarized below. 
· Support: Intel, LG, NTT DOCOMO, Ericsson, CMCC, Huawei, HiSilicon
· Not Support: CATT, vivo, Samsung 
· FFS: Nokia/NSB, Xiaomi, Spreadtrum
FL provided some detailed replies for some of the comments. 
@Intel, Sorry for missing your proposal. Captured now. 
@Nokia/NSB, Currently, it is proposed that K=1 is up to gNB configuration according to the discussion in Issue#2. However, it seems not conflicting with RAN2 WA. Because if gNB would like to configure a dedicated BWP with CE resources only, it’s better to configure K=1 for better efficiency in such case. However, it’s still up to gNB configuration in other cases, e.g, when there are non-CE RACH resources. Anyway, gNB can handle the issue by implementation.
@ CATT, Even in RRC CONNECTED mode, UE may also trigger CBRA for many cases, e.g., the following cases. So, it is still meaningful to configure dedicated RACH resources for such UEs. 
(1) -	DL or UL data arrival during RRC_CONNECTED when UL synchronisation status is "non-synchronised";
(2) -	UL data arrival during RRC_CONNECTED when there are no PUCCH resources for SR available;
(3) -	SR failure;
(4) -	Request for Other SI
(5) -	Beam failure recovery.
@Spreadtrum, RAN2 also agreed similar condition for request of Msg3 repetition. And FL thinks it’s up to RAN2 to discuss whether to use the same or different condition as agreed before. 
@vivo. Regarding the motivation, FL’s understanding is it could potentially benefits for better flexibility for PRACH partitioning. Anyway, FL thinks it doesn’t need to mention whether there is clear motivation in the reply LS. Instead, we should focus on whether it could lead to some technical issues for the feasibility.  
@Nokia/NSB, Ericsson, DOCOMO, Spreadtrum, vivo, and all, FL agrees that RAN2 WA may bring new condition/behavior for request of Msg3 repetition. 

With above, FL would like to check whether the following draft reply LS is acceptable for all. 
	1. Overall Description:
RAN1 would like to thank RAN2 for the LS R1-2200885(R2-2201982) on UL BWP with PRACH resources only for RACH with Msg3 repetition. 
RAN1 agrees to support using separate RO for request of Msg3 repetition. From RAN1’s perspective, configuring PRACH resources only for RACH with Msg3 repetition in a dedicated UL BWP is technically feasible from configuration point of view. However, it may require new condition of requesting Msg3 repetition, e.g., UE will always request Msg3 repetition without checking the measured RSRP, which leads to different procedures for request of Msg3 repetition for different BWPs.  

2. Actions:
To RAN2 group.
ACTION: 	RAN1 respectfully asks RAN2 to take the above information into account. 



	Company
	Comments

	
	




2.7 [Closed] Other issues
[12, Xiaomi] raises the following two proposals for available slot determination. 
	Proposal 1: Adopt additional explicit signalling to further indicate the exact available flexible symbols for Msg.3 repetition.
·  Introduce Invalidsymbolpattern in SIB1
Proposal 2: For the determination of available slots, take the overlapping valid ROs into consideration.



==> FL: This issue has been discussed and no consensus can be reached. At this late stage, FL suggests not to reopen the discussion again. 
In [15, Sharp], the following TP is proposed. 
	Text proposal#3
--------- beginning of text proposal for TS 38.214
[bookmark: _Toc11352161][bookmark: _Toc20318051][bookmark: _Toc29673224][bookmark: _Toc75165380][bookmark: _Toc29674358][bookmark: _Toc36645588][bookmark: _Toc45810637][bookmark: _Toc27299949][bookmark: _Toc29673365]6.2.2	UE DM-RS transmission procedure
The DM-RS transmission procedures for PUSCH scheduled by PDCCH with DCI format 0_1 described in this clause equally apply to PUSCH scheduled by PDCCH with DCI format 0_2, by applying the parameters of dmrs-UplinkForPUSCH-MappingTypeA-DCI-0-2 and dmrs-UplinkForPUSCH-MappingTypeB-DCI-0-2 instead of dmrs-UplinkForPUSCH-MappingTypeA and dmrs-UplinkForPUSCH-MappingTypeB.
When transmitted PUSCH is neither scheduled by DCI format 0_1/0_2 with CRC scrambled by C-RNTI, CS-RNTI, SP-CSI-RNTI or MCS-C-RNTI, nor corresponding to a configured grant, nor being a PUSCH for Type-2 random access procedure, the UE shall use single symbol front-loaded DM-RS of configuration type 1 on DM-RS port 0 and the remaining REs not used for DM-RS in the symbols are not used for any PUSCH transmission except for PUSCH with allocation duration of 2 or less OFDM symbols with transform precoding disabled, additional DM-RS can be transmitted according to the scheduling type and the PUSCH duration as specified in Table 6.4.1.1.3-3 of [4, TS38.211] for intra-slot frequency hopping disabled and as specified in Table 6.4.1.1.3-6 of [4, TS38.211] for intra-slot frequency hopping enabled, and 
If intra-slot frequency hopping is disabled:
-	The UE shall assume dmrs-AdditionalPosition equals to 'pos2' and up to two additional DM-RS can be transmitted according to PUSCH duration, or
If intra-slot frequency hopping is enabled:
-	The UE shall assume dmrs-AdditionalPosition equals to 'pos1' and up to one additional DM-RS can be transmitted according to PUSCH duration.
-------- Unchanged contents are omitted
--------- end of text proposal 



==> FL: According to Table 6.4.1.1.3-3 and Table 6.4.1.1.3-6 in TS38.211, it is clear that the frequency hopping is only for intra-slot frequency hopping. Therefore, FL’s understanding is the TP is not essential, and suggests to deprioritize this issue. If needed, the proponent can raise the editorial changes to editor after the meeting, and it’s up to editor whether to include or not. 
3. Proposals for email approval

Proposed conclusion for Issue#1:
RAN1 has no consensus to confirm the WA for support of CFRA PUSCH repetition. 

Proposal for Issue#2: 
The following agreement is updated as follows. 
	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.
· Whether Rrepetition factor K=1 is included in the four candidate repetition factors used for repetition indication is up to gNB configuration. 
· 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.



Proposal for Issue #4: 
The Rel-17 collision rules among SSB and Msg3 PUSCH transmission for HD-FDD UEs, which is subject to the discussion on collision handling for Msg3 transmission in AI 8.6.1.2, can be reused for Msg3 PUSCH repetition for HD-FDD UEs.

Proposal 1-v1: 
· RAN1 confirms to support separate RO for requesting of Msg3 PUSCH repetition in a BWP configured with ROs not for requesting of Msg3 PUSCH repetition. 
· Note: It expects RAN2 will continue the work on RACH partitioning based on separate RO for Rel-17 CE, and no further action in RAN1 on this aspect is pursued unless triggered by RAN2. 

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
R1-2200970 	Discussion on Msg3 repetition for coverage enhancement	 Huawei, HiSilicon
R1-2201016	 Approaches and solutions for Type A PUSCH repetitions for Msg3 	Nokia, Nokia Shanghai Bell
R1-2201108	 Remaining issues on Type A PUSCH repetitions for Msg3	 vivo
R1-2201168	 Discussion on remaining issues for Type A PUSCH repetitions for Msg3	 ZTE
R1-2201287 	Type A PUSCH repetitions for Msg3 coverage 	OPPO
R1-2201377	 Remaining issues on Type A PUSCH repetitions for Msg3	 CATT
R1-2201446	 Remaining issues on type A PUSCH repetitions for Msg3	 China Telecom
R1-2201491	 Remaining issues on type A PUSCH repetitions for Msg3 	NTT DOCOMO, INC.
R1-2201661	 Type A PUSCH repetitions for Msg3 	InterDigital, Inc.
R1-2201712	 Remaining details on Msg3 PUSCH repetition 	Intel Corporation
R1-2201872	 Remaining issues on type A PUSCH repetitions for Msg3 	CMCC
R1-2201926	 Remaining issues on Type A PUSCH repetition for Msg3	 Xiaomi
R1-2201965 	Remaining Issues for Type A PUSCH Repetition for Msg3	 Ericsson
R1-2202030	 Type A PUSCH repetitions for Msg3 	Samsung
R1-2202200 	Type A PUSCH repetitions for Msg3 	Sharp
R1-2202303	 Discussion on coverage enhancement for Msg3 PUSCH 	LG Electronics
R1-2200885 	LS on UL BWP with PRACH resources only for RACH with Msg3 repetition	 RAN2, Qualcomm
R1-2201051 	Draft LS reply on UL BWP with PRACH resources only for RACH with Msg3 repetition 	vivo
R1-2201158 	[Draft] Reply LS on UL BWP with PRACH resources only for RACH with Msg3 repetition	 ZTE
R1-2201842	 Discussion on RAN2 LS on UL BWP with PRACH resources only for RACH with Msg3 repetition	 CMCC
R1-2201927	 Discussion on RAN2 LS on UL BWP with PRACH resources only for RACH with Msg3 repetition 	Xiaomi
R1-2202414	 Draft Reply LS on UL BWP with PRACH Resources Only for RACH with Msg3 Repetition 	Ericsson
R1-2202462	 Discussion on UL BWP with PRACH resources only for RACH with Msg3 repetition	 Huawei, HiSilicon
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