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Summary
The following contributions [1-16] to RAN1 #94b were submitted to 7.1.3.3, and this summary focuses on the proposals relevant to DL/UL scheduling and HARQ management in Rel-15. Specifically, proposals are recommended for discussion this meeting in the following areas.
· Out-of-order HARQ
· DCI Buffering
· System information delivery
· Rx-to-Tx for a group of cells
· Capability #2 and HARQ ACK multiplexing
· Other aspects

Out-of-order HARQ
Two companies [VIVO 4, Intel 7], provided refinements to out-of-order HARQ which warrant discussion.
Limits on overlapping PDSCH and PUSCH
First [VIVO] mentioned that out-of-order HARQ currently in specification ensures consistency among the starting points for PDSCH (and PUSCH) transmissions. However, there is not detail given with respect to the ending point. Note that there is not support for overlapping unicast PDSCH in Release 15, based on the UE features as provided in [17]. Therefore, RAN1 should adopt the following text proposal from VIVO.

[image: ]
Figure 1. Examples for DL and UL scheduling (from [4])

Proposal: The following text proposal should be adopted for further clarification of out-of-order HARQ.
-------------------------------------------------- Start of Text Proposal ---------------------------------------------------------
[bookmark: _Toc517439443]5.1	UE procedure for receiving the physical downlink shared channel
< Unchanged parts are omitted >
A UE shall upon detection of a PDCCH with a configured DCI format 1_0 or 1_1 decode the corresponding PDSCHs as indicated by that DCI. The UE is not expected to receive another PDSCH for a given HARQ process until after the end of the expected transmission of HARQ-ACK for that HARQ process, where the timing is given by Subclause 9.2.3 of [6]. The UE is not expected to receive a PDSCH in slot i, with the corresponding HARQ-ACK assigned to be transmitted in slot j, and another PDSCH in slot after slot i with its corresponding HARQ-ACK assigned to be transmitted in a slot before slot j. For any two HARQ process IDs in a given cell, if the UE is scheduled to start receiving a PDSCH in symbol j and end in symbol k by a PDCCH starting in symbol i, the UE is not expected to be scheduled to receive a PDSCH starting earlier than symbol j k+1 with a PDCCH starting later than symbol i.
< Unchanged parts are omitted >
-------------------------------------------------------- End of Text Proposal ----------------------------------------------------

-------------------------------------------------- Start of Text Proposal ---------------------------------------------------------
6.1	UE procedure for transmitting the physical uplink shared channel
< Unchanged parts are omitted >
A UE shall upon detection of a PDCCH with a configured DCI format 0_0 or 0_1 transmit the corresponding PUSCH as indicated by that DCI. For any two HARQ process IDs in a given cell, if the UE is scheduled to start a PUSCH transmission in symbol j and end in symbol k by a PDCCH in symbol i, the UE is not expected to be scheduled to transmit a PUSCH starting earlier than symbol jk+1 by a PDCCH starting later than symbol i.
< Unchanged parts are omitted >
-------------------------------------------------------- End of Text Proposal ----------------------------------------------------
Back-to-back uplink transmissions
Currently in specification, a PDSCH is not expected to be transmitted for the same HARQ process until after the HARQ-ACK has been transmitted. The provides some reasonable constraint on dynamic scheduling that helps simplify implementation and testing. It was noted by [Intel] that the equivalent limitation for the uplink has not been captured in specification but should be this meeting. The following proposal is provided from [Intel].
Proposal:
· For each HARQ process ID, the UE is not expected to receive a scheduling DCI for a unicast PUSCH transmission with the same HARQ process ID until
· The time after the end of the expected transmission of the PUSCH, including any repetition of the PUSCH, of an earlier transmission on the same HARQ process ID.

DCI Buffering
From last RAN1 #94, the following working assumption was captured to rule out unnecessary flexibility with large K0/K2 values in dynamic scheduling.
Working assumption: 
· The UE is not required to store more than 16 scheduling DCI for PDSCH on a given cell, among all scheduling DCI received prior and up to the current slot
· FFS the applicability to broadcast PDSCH or not
· FFS the applicability to activation/deactivation DCI
· The UE is not required to store more than 16 scheduling DCI for PUSCH on a given cell, among all scheduling DCI received prior and up to the current slot

In this meeting, there were no objections to the above working assumption, although several points were brought up.
First, regarding the FFS, [Huawei 1, Qualcomm 14, DCM 15] proposed to extend the DCI for PDSCH limitation to activation/de-activation DCI, and [Huawei, Qualcomm] further extended these to broadcast DCI. Finally, [Qualcomm] additionally included DCI formats 2_x. 
It seems that the proposal from [Huawei] should be a reasonable compromise to address the FFS.
Proposal: Update and confirm the previous working assumption as below:
· [bookmark: _Hlk526783607]The UE is not required to store more than 16 scheduling DCI for PDSCH on a given cell, among all scheduling DCI received prior and up to the current slot
· FFS the applicability to broadcast PDSCH or not
· FFS the applicability to activation/deactivation DCI
· Scheduling DCI refers to DCI with formats 1_0 or 1_1 and scrambled by either SI-RNTI, RA-RNTI, C-RNTI, MCS-C-RNTI, and CS-RNTI
· The UE is not required to store more than 16 scheduling DCI for PUSCH on a given cell, among all scheduling DCI received prior and up to the current slot
· Scheduling DCI refers to DCI with formats 1_0 or 1_1 and scrambled by either SI-RNTI, RA-RNTI, C-RNTI, MCS-C-RNTI, and CS-RNTI

Both [DCM,Qualcomm] indicated that it would be beneficial to scale this per-cell constraint up to CA, but taking into account UE capabilities (e.g., blind decoding) and how much can be scaled linearly with number of CCs. Since the blind decoding directly corresponds to the number of DCI which would need to be buffered, this would be an important and consistent limit to place in specification and further simplify implementation.
Proposal: In the case of CA:
· The UE is not required to store more than Xk scheduling DCI for PDSCH on a given cell k, among all scheduling DCI received prior and up to the current slot
· FFS the applicability to broadcast PDSCH or not
· FFS the applicability to activation/deactivation DCI
· Scheduling DCI refers to DCI with formats 1_0 or 1_1 and scrambled by either SI-RNTI, RA-RNTI, C-RNTI, MCS-C-RNTI, and CS-RNTI
· The UE is not required to store more than Xk scheduling DCI for PUSCH on a given cell k, among all scheduling DCI received prior and up to the current slot
· Scheduling DCI refers to DCI with formats 1_0 or 1_1 and scrambled by either SI-RNTI, RA-RNTI, C-RNTI, MCS-C-RNTI, and CS-RNTI
· The value of Xk ≤ 16 and is based on UE capability
· E.g., Xk = 16*floor(Mk/Msingle-CC), where 
· Mk is the number of blind decode limit for the UE on cell k given the CA configuration and the UE capability y for blind decoding with CA
· Msingle-CC is the single cell blind decoding limit based on the numerology of cell k

Finally, [Qualcomm] pointed out although the above agreement implies that that the UE can receive both multiple uplink and downlink grants and store a total number of 32 scheduling DCI. When further looking at the instances where this may occur, [Qualcomm] provided illustrations both for TDD and FDD where such a flexibility unnecessary. For instance, when applied to TDD, the RTT would be quite long and the control channel utilization might be strained. In the case of FDD, the RTT seems unnecessarily strained and moreover it would not be desirable to operate with 16 HARQ processes and have an RTT worse than LTE. (Note the RTT would be worse if DCI were distributed across multiple control occasions.)


Figure 4. Flexibility in scheduling under current working assumption (from [12])

Alternatively, [Huawei] puts forth limits on the number of valid scheduling DCI supported per monitoring occasion, which may be more stringent than those provided by [Qualcomm]. 
Therefore, we consider the following proposal below to capture these limitations to some degree. Note that by limiting the number of stored DCI, there is an implicit limit on the maximum number of valid DCI within a monitoring occasion.
Proposal (needs discussion): The following should be captured in Rel-15 specification.
· The UE is not required to store more than 16 total scheduling DCI for both PDSCH and PUSCH on a given cell, among all scheduling DCI received prior and up to the current slot
· Scheduling DCI refers to DCI with formats 1_0 or 1_1 or 0_0 or 0_1, and scrambled by either SI-RNTI, RA-RNTI, C-RNTI, MCS-C-RNTI, and CS-RNTI

(Text proposals will be presented later based on the conclusions of this issue.)
Through the course of the discussion, it was also raised that there are alternative ways to handle the number of maximum valid DCI decoded within a monitoring occasion in terms of UE capabilities. It was noted that by Intel offline that there is already a limit for baseline UE capability:
· FG# 3-1 (mandatory w/o capability signaling): Components 5) and 6)
· 5) Processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per slot per scheduled CC for FDD
· 6) Processing one unicast DCI scheduling DL and 2 unicast DCI scheduling UL per slot per scheduled CC for TDD

There is another limit to the additional UE capability:
· FG #3-5a (optional w/ capability signaling): 
· For type 1 CSS with dedicated RRC configuration, type 3 CSS and UE-SS, monitoring occasion can be any OFDM symbol(s) of a slot for Case 2, with minimum time separation (including the cross-slot boundary case) between two DL unicast DCIs , between two UL unicast DCIs, or between a DL and an UL unicast DCI in different monitoring occasions for a same UE as:
· 2OFDM symbols for 15kHz
· 4OFDM symbols for 30kHz
· 7OFDM symbols for 60kHz with NCP
· 14OFDM symbols for 120kHz
· In addition for TDD the minimum separation between the first two UL unicast DCIs in the first monitoring occasion within the first 3 OFDM symbols of a slot can be zero OFDM symbols.

Therefore, the only remaining areas which could benefit from limitation are in the following proposal:
Proposal (for discussion in UE features): The following existing UE features should have the following additional description.
· FG #3-5:
· For type 1 CSS with dedicated RRC configuration, type 3 CSS, and UE-SS, monitoring occasion can be any OFDM symbol(s) of a slot for Case 2
· For the set of monitoring occasions which have the same starting symbol, no more than 1 UL grant and 1 DL grant are expected across this set of monitoring occasions
· FG #3-5b:
· For type 1 CSS with dedicated RRC configuration, type 3 CSS, and UE-SS, monitoring occasion can be any OFDM symbol(s) of a slot for Case 2 with a span gap
· For the set of monitoring occasions which have the same starting symbol, no more than 1 UL grant and 1 DL grant are expected across this set of monitoring occasions


System Information Delivery
Continuing with the previous discussion on back-to-back re-transmissions, [Qualcomm 14] mentioned that the delivery of system information also involves repetition combining, and it would be beneficial for implementation if those timelines were consistent with unicast data constraint, i.e., the constraint where “A UE shall upon detection of a PDCCH with a configured DCI format 1_0 or 1_1 decode the corresponding PDSCHs as indicated by that DCI. The UE is not expected to receive another PDSCH for a given HARQ process until after the end of the expected transmission of HARQ-ACK for that HARQ process, where the timing is given by Subclause 9.2.3 of 38.214.”  Therefore, the following is proposed.
Proposal (also for discussion with 7.1.1.1 and convergence on the gap):  The following text proposal should be captured in specification.
------------------------------ Start of Section 5.1 of TS 38.214 -----------------------------------
<unchanged text omitted>
A UE shall upon detection of a PDCCH with a configured DCI format 1_0 or 1_1 decode the corresponding PDSCHs as indicated by that DCI. The UE is not expected to receive another PDSCH for a given HARQ process until after the end of the expected transmission of HARQ-ACK for that HARQ process, where the timing is given by Subclause 9.2.3 of [6]. The UE is not expected to receive a PDSCH in slot i, with the corresponding HARQ-ACK assigned to be transmitted in slot j, and another PDSCH in slot after slot i with its corresponding HARQ-ACK assigned to be transmitted in a slot before slot j. For any two HARQ process IDs in a given cell, if the UE is scheduled to start receiving a PDSCH in symbol j by a PDCCH starting in symbol i, the UE is not expected to be scheduled to receive a PDSCH starting earlier than symbol j with a PDCCH starting later than symbol i. For any PDSCH corresponding to SI-RNTI and an actually transmitted SS/PBCH block, the UE does not expect the same transport block to be repeated until at least 2 slots after the last symbol of that PDSCH.
<unchanged text omitted>
------------------------------ End of Section 5.1 of TS 38.214 -----------------------------------
Also, it was pointed out by III that MCS-C-RNTI should be reflected in the text of 38.214 regarding SI delivery.
Proposal: The following text proposal should be adopted.
-------------------------------------------- Begin of Text Proposal in TS38.214------------------------------------------
5.1 UE procedure for receiving the physical downlink shared channel
<unchanged text omitted>
On a frequency range 1 cell, the UE shall be able to decode a PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-RNTI and, during a process of P-RNTI triggered SI acquisition, another PDSCH scheduled with SI-RNTI that partially or fully overlap in time in non-overlapping PRBs, unless the PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-RNTI requires Capability 2 processing time according to subclause 5.3 in which case the UE may skip decoding of the scheduled PDSCH with C-RNTI, MCS-C-RNTI, or CS-RNTI.
<unchanged text omitted>
--------------------------------------------- End of Text Proposal in TS38.214---------------------------------------------
Rx-to-Tx
Some text proposals were provided from [DCM 15] to address the Rx-to-Tx and Tx-to-Rx timing specifications in 38.211 subclause 4.3.2 in the case of aggregated cells for which the UE cannot support full duplex operation. Since the specification of 38.211 is more focused on the timing relation for UE behavior, but after some further offline discussion it was decided to further extend this behaviour to include cases where UE is not capable of full duplex across a group of cells. 
Proposal: The following update should be made to 38.211.
-------------------------------- Text Proposal for TS 38.211 --------------------------
[bookmark: _Toc524610184]4.3.2	Slots
< … unchanged text omitted … >
A UE not capable of full-duplex communication among a group of cells is not expected to transmit in the uplink in one cell within the group of cells earlier than  after the end of the last received downlink symbol in the same or a different cell within the group of cells where  is given by Table 4.3.2-3. 
A UE not capable of full-duplex communication among a group of cells is not expected to receive in the downlink in one cell within the group of cells earlier than  after the end of the last transmitted uplink symbol in the same or a different cell within the group of cells where  is given by Table 4.3.2-3.
-------------------------------- End of Text Proposal for TS 38.211 --------------------------

[bookmark: _GoBack]Capability #2 and HARQ-ACK multiplexing
The following agreement was made last meeting with one remaining FFS below. 
Agreements:
· If a first DCI has indicated a first PUCCH resource for HARQ-ACK bits associated to the PDSCH scheduled by this DCI
· If due to a second DCI, additional HARQ-ACK bits are to be multiplexed on the same slot as the first PUCCH resource, the UE is not expected to multiplex additional HARQ-ACK bits if the last symbol of second DCI is not earlier than N OFDM symbols before first symbol of the first PUCCH resource, where for UE Capability #1 the N values are:
· 15 kHz case: 8
· 30 kHz case: 10
· 60 kHz case: 17
· 120 kHz case: 20
· FFS values to be used for Capability #2 (e.g., 3, 4.5, and 9 for 15kHz, 30kHz, and 60kHz respectively)

In this meeting, [Intel 7] proposed to address the FFS by providing additional times for Capability #2, while [Qualcomm 14] suggested that such an addition is not critical for Rel-15 CR. I.e., this flexibility for re-defining HARQ-ACK resources on PUCCH seems be most beneficial to EMBB nominal latency use cases in TDD. In the case of URLLC or other low latency use cases, the flexibility seems less beneficial since those cases would already have tightened the time between any PDSCH and HARQ-ACK. 
We note that in an extreme case, there may be some advantage to providing a Capability #2 timeline for this HARQ-ACK multiplexing, but this would mainly benefit UEs which differentiate services and provide support for both simultaneously. Such UE enhancements should be the subject of Rel-16 (rather than late CR to Rel-15), where intra-UE multiplexing can be comprehensively handled.
In any case, the following proposal is provided for discussion.
Proposal: Adopt the following text proposal for TS38.213, Section 9.2.3:
-------------------------------------------- Text proposal starts for TS 38.213, Section 9.2.3----------------------------------------

















If a UE detects a first DCI format 1_0 or DCI format 1_1 indicating a first resource for a PUCCH transmission with corresponding HARQ-ACK information in a slot and also detects at a later time a second DCI format 1_0 or DCI format 1_1 indicating a second resource for a PUCCH transmission with corresponding HARQ-ACK information in the slot, the UE does not expect to multiplex HARQ-ACK information corresponding to the second DCI format in a PUCCH resource in the slot if the PDCCH reception that includes the second DCI format is not earlier than  symbols from a first symbol of the first resource for PUCCH transmission in the slot where, for UE processing capability 1 and subcarrier spacing configuration ,  for ,  for ,  for ,  for , and for UE processing capability 2 and subcarrier spacing configuration ,  for ,  for ,  for . 
-------------------------------------------- Text proposal ends for TS 38.213, Section 9.2.3------------------------------------------
Other
Scheduling Related
In this session, some issues related to slot aggregation and HARQ re-transmission were discussed by [Huawei 1, Qualcomm 14], but since these are related to grant-free operation we recommend that they be treated with UL transmission procedures session. 
A proposal to terminate the HARQ process for DL aggregation was proposed by [LG 2], along with some minor editorial text proposals. Given that only one HARQ-ACK is to be reported for the aggregated PDSCH transmission, where the HARQ-ACK timing indicator is with respect to the end of the PDSCH repetition, it seems that the network would not have sufficient information on when to early terminate. Hence, such a feature for early termination would not be useful, and so we leave this proposal out of Release 15.
Lastly, [Samsung 8] requested that the text of 38.214 reflect the different associated capabilities for CA with mixture of Capability #1 processing time or Capability #2 advanced processing time. It is not clear this is needed, moreover redundancies in specification may be prone to error if not properly synchronized with RAN2 specifications regarding the same capabilities. Therefore, we recommend no change to existing specification text and rely on the description in 38.306.
Clarification to 38.202
Some clarifications on 38.202 were provided by [Panasonic 16]. The editor will discuss these directly, as they are mainly refinements of wording upon correct agreements. However, at least one correction will be provided in the next CR of 38.202, to reflect that RACH procedure is permitted on PSCell.
Proposal: The following correction to 38.202 should be adopted. 
-------------------------------- Text Proposal for TS 38.202 --------------------------

Table 6.2-2: Downlink "Reception Type" combinations
	UE capability
	Supported Combinations 
	Comment

	
	PCell
	PSCell
	SCell
	

	
	
	
	
	

	1. RRC_IDLE

	
	A + (B and/or C1 and/or D0)
	
	
	Note 1

	2. RRC_INACTIVE

	
	A + (B and/or C1 and/or D0)
	
	
	Note 1

	3. RRC_CONNECTED

	
	 A + C0 + (B and/or (D0 or D1)) + E + F + G + H + J0 + J1 + J2 + K
	A + C0 (D0 + or D1) + E + F + G + H + J0 + J1 + J2 + K
	D1 + F + G + H 
+ J0 + J1 + J2 + K
	Note 2

	Note 1:	UE is not required to decode more than two PDSCH simultaneously, and decoding prioritization when more than two are received is up to UE implementation.
Note 2:	UE is not required to decode SI-RNTI PDSCH simultaneously with C-RNTI PDSCH, unless in FR1.




-------------------------------- End of Text Proposal for TS 38.202 --------------------------
HARQ-ACK Related
Note that this section will be handled in the CA session. These are highlighted here for information.
Mixed numerology HARQ-ACK timing indication
It was brought up by [Huawei 1, Sharp 13] that the text for HARQ-ACK timing indication with mixed numerology may not be captured clearly, i.e., that a formula may be better to replace the current text which reflects the agreement principles. A diagram from [Huawei] is provided for reference, and their text proposal is given below. Note that this has not necessarily been raised as an issue of ambiguity, so it may not be essential.


[image: ]
[bookmark: _Ref520535153]Figure 3. Slot determination of PUCCH with different numerologies (from [1])

-------------------------------- Text Proposal for TS 38.213 Subclause 9.2.3 --------------------------
[bookmark: _Ref500241945][bookmark: _Toc517265064]9.2.3	UE procedure for reporting HARQ-ACK
< Unchanged parts are omitted >


With reference to slots for PUCCH transmissions, if the UE detects a DCI format 1_0 or a DCI format 1_1 scheduling a PDSCH reception in slot [image: ] or if the UE detects a DCI format 1_0 indicating a SPS PDSCH release through a PDCCH reception in slot [image: ], the UE provides corresponding HARQ-ACK information in a PUCCH transmission within slot [image: ] if the PDSCH subcarrier spacing is equal to or larger than the PUCCH subcarrier spacing; otherwise, the UE provides corresponding HARQ-ACK information in a PUCCH transmission within slot, where [image: ] is a number of slots and is indicated by the PDSCH-to-HARQ-timing-indicator field in the DCI format, if present, or provided by higher layer parameter dl-DataToUL-ACK, and are the subcarrier spacing configurations for PDSCH and PUCCH, respectively. If the PDSCH subcarrier spacing is equal to or larger than the PUCCH subcarrier spacing,  corresponds to the slot of the PUCCH transmission that overlaps with the slot of the PDSCH transmission. If the PDSCH subcarrier spacing is smaller than the PUCCH subcarrier spacing,  corresponds to the slot of the PUCCH transmission that ends at a same time as the slot of the PDSCH reception or of the PDCCH reception in case of SPS PDSCH release.    
HARQ-ACK information transmission in a PUCCH is subject to the limitations for UE transmissions described in Subclause 11.1 and Subclause 11.1.1. 
< Unchanged parts are omitted >
------------------------- End of Text Proposal for TS 38.214 Subclause 9.2.3--------------------------
 
Mixed numerology HARQ-ACK codebook
Although the HARQ-ACK timing indication for the mixed numerology case was addressed, [Ericsson, 17] found an issue with the HARQ-ACK codebook either (1) being inefficient or (2) losing HACK-ACK information due to insufficient codebook size. The following observations from [Ericsson] are re-iterated here.
PUCCH numerology smaller than PDSCH numerology. When PUCCH numerology is smaller than PDSCH numerology  the duration of one PUCCH slot covers multiple DL slots. The K1 values that indicate the slot for PUCCH are counted in the numerology of PUCCH and according to agreed K1-numbering K1=0 points to the UL slot that overlaps the DL slots, i.e. for each of the overlapped DL slots K1=0 points to the same UL slot. When PDSCHs contained in the DL slots overlapped by one UL slot should be acknowledged in the same PUCCH, the same K1 value would be included in each scheduling DCI. An example where the DL numerology is twice the UL numerology is provided in Figure 1. For the Type 1 HARQ codebook the signaled K1 value determines in addition to the PUCCH slot also the position of the HARQ feedback bit within the HARQ codebook. Since all DCI contain the same K1 value, the HARQ feedback bits collide. 
[image: ]
Figure 1: DL numerology is twice the UL numerology. HARQ feedback bits of PDSCH within the same UL slot duration collide (from [15])

Observation 1: When DL numerology is higher than UL numerology, HARQ feedback bits associated with different DL slots collide in the fixed HARQ codebook.

PUCCH numerology larger than PDSCH numerology. In this configuration multiple UL slots overlap a DL slot duration. An example is provided in Figure 3 where PUCCH numerology is twice the PDSCH numerology. PUCCH is contained in the second slot within the last DL slot duration. The configured K1 values are K1={1,2,3,4,5,6} but for PUCCH in the second slot only the values K1={2,4,6} are needed. K1 values K1={1,3,5} point to PUCCH in the first UL slot within the DL slot duration. To enable PUCCH in both UL slots all K1 values K1={1,2,3,4,5,6} must be configured and thus the HARQ codebook has six entries. However, each PUCCH carries at most three true HARQ feedback bits, the remaining three bits are fixed NACK bits. 
[image: ]
Figure 3: UL numerology is twice the DL numerology. PUCCH is transmitted in the second UL slot within the last DL slot duration. From the configured K1={1,2,3,4,5,6} only K1={2,4,6} can point to this UL slots; K1={1,3,5} point to the previous UL slot. (from [15])

[bookmark: _Toc525911244]Observation 2: When DL numerology is smaller than UL numerology, the HARQ codebook size may be unnecessarily large since it can contain filler NACK entries for K1 values that cannot point to the PUCCH.

Although the latter issue is inefficient but not critical, the former issue may be significant since some HARQ-ACK information may be lost for some configurations which may be typical among deployments. Therefore, since it is simple to fix both with similar text, it is recommended that the proposals from [Ericsson] be discussed and agreed in the CA session as part of the HARQ-ACK codebook CRs.
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Appendix of Proposals
HW
Proposal 1: A UE shall assume that the precoding of the potential co-scheduled UE(s) in other DM-RS port of the same CDM group is same in continuous 2 resource blocks (CRB=2K and 2K+1, K is an integer).
Proposal 2: Adopt the corresponding TP to capture the agreement on BWP determination for Msg3 PUSCH.
Proposal 3: For the UE with FH flag set to 1, whether the FH is applied depends on the number of truncated bits of the FDRA field in DCI format_0_0. For the case with 4 configured offset values, which two of the configured four values can be indicated by the remaining 1 bit should also be specified.
Proposal 4: The default table B and table C for ECP is adjusted as Table 1 and Table 2 respectively.
Proposal 5: The description on slot determination of Msg3 PUSCH for the case with different numerologies should be clarified and the text proposal for TS 38.213 subclause 8.3 should be agreed. 
Proposal 6: The description on slot determination of PUCCH for the case with different numerologies should be clarified and the text proposal for TS 38.213 subclause 9.2.3 should be agreed. 
Proposal 7: If semi-static DL/UL assignment configuration of a slot has direction confliction with assigned symbols for PDSCH/PUSCH, the slot is not counted as an aggregated slot.
Proposal 8: For DCI based retransmission of slot aggregation, the same aggregation factor as initial transmission is used, which should be clarified in the specification.
Proposal 9: UE is not required to monitor more than one valid unicast DL assignment per monitoring occasion for a single scheduled cell. 
· Apply to C-RNTI/CS-RNTI/SP-CSI-RNTI/MCS-C-RNTI in both CSS and USS.
Proposal 10: UE is not required to monitor more than 4 valid unicast UL assignment per monitoring occasion for a single scheduled cell. 
· Apply to C-RNTI/CS-RNTI/SP-CSI-RNTI/MCS-C-RNTI in both CSS and USS.
Proposal 11: Update and confirm the previous working assumption as below:
· The UE is not required to store more than 16 scheduling DCI for PDSCH on a given cell, among all scheduling DCI received prior and up to the current slot
· Both broadcast PDSCH and activation/deactivation DCI are counted.
· The UE is not required to store more than 16 scheduling DCI for PUSCH on a given cell, among all scheduling DCI received prior and up to the current slot

Proposal 12: For a scheduled retransmission of a TB previously transmitted on a configured PUSCH, 
· The UE follows the set of parameters provided in ConfiguredGrantConfig IE that are common to both Type 1 and Type 2 configured grant, i.e., except those provided specifically for Type 1 in rrc-ConfiguredUplinkGrant IE. For all other parameters not provided in ConfiguredGrantConfig, including those in rrc-ConfiguredUplinkGrant, the UE follows the transmission configuration provided by the PUSCH-Config IE.
· The UE follows the repetition number configured in ConfiguredGrantConfig to do the repetitions.

LG
Proposal 1: For PUSCH transmission with configured grant and DCI scrambled by CS-RNTI, 
· DCI format 0_1 with CRC scrambled by CS-RNTI for any purpose is based on RRC parameter in ConfiguredGrantConfig
· DCI format 0_1 with CRC scrambled by CS-RNTI may have different DCI composition from DCI format 0_1 with CRC scrambled by C-RNTI
· The size of CS-RNTI using DCI format 0_1 is aligned with the size of C-RNTI for UL grant using DCI format 0_1. Necessary truncation of DCI fields in activation/release are assumed for the alignment. 

Proposal 2: Adopt following TPs to 38.214
	------------------------------------- Begin Text Proposal Section 6.1.2.2 of 38.214 --------------------------------------
< Unchanged parts are omitted >
If the scheduling DCI is configured to indicate the uplink resource allocation type as part of the Frequency domain resource assignment field by setting a higher layer parameter resourceAllocation in pusch-Config for DCI scheduling PUSCH scheduled with a DCI or in ConfiguredGrantConfig for DCI triggering PUSCH transmission with configured grant to 'dynamicswitch', the UE shall use uplink resource allocation type 0 or type 1 as defined by this DCI field. Otherwise the UE shall use the uplink frequency resource allocation type as defined by the higher layer parameter resourceAllocation.
The UE shall assume that when the scheduling PDCCH is received with DCI format 0_0, then uplink resource allocation type 1 is used. 
< Unchanged parts are omitted >
------------------------------------- End Text Proposal Section 6.1.2.2 of 38.214 --------------------------------------
------------------------------------- Begin Text Proposal Section 6.1.2.2.1 of 38.214 --------------------------------------
< Unchanged parts are omitted >
In uplink resource allocation of type 0, the resource block assignment information includes a bitmap indicating the Resource Block Groups (RBGs) that are allocated to the scheduled UE where a RBG is a set of consecutive virtual resource blocks defined by higher layer parameter rbg-Size configured in pusch-Config for DCI scheduling PUSCH scheduled with a DCI or in ConfiguredGrantConfig for DCI triggering PUSCH transmission with configured grant and the size of the bandwidth part as defined in Table 6.1.2.2.1-1.
< Unchanged parts are omitted >
------------------------------------- End Text Proposal Section 6.1.2.2.1 of 38.214 --------------------------------------



Proposal 3: Adopt following TPs to 38.214
	------------------------------------- Begin Text Proposal Section 6.1.3 of 38.214 --------------------------------------
< Unchanged parts are omitted >
For PUSCH transmission scheduled with a DCI with CRC scrambled by C-RNTI, new-RNTI, TC-RNTI or SP-CSI-RNTI:
-	If the DCI with the scheduling grant was received with DCI format 0_0, the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the higher layer configured parameter msg3-transformPrecoding. 
-	If the DCI with the scheduling grant was not received with DCI format 0_0 
-	If the UE is configured with the higher layer parameter [transformPrecoder-precoding-scheduled] in PUSCH-Config, the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to this parameter.
-	If the UE is not configured with the higher layer parameter [transformPrecoder-precoding-scheduled] in PUSCH-Config, the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the higher layer configured parameter msg3-transformPrecoding.
For PUSCH transmission without grant scheduled with a DCI with CRC scrambled with CS-RNTI or with configured grant using CS-RNTI: 
-	If the PUSCH transmission was scheduled with DCI format 0_0, the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the higher layer configured parameter msg3-transformPrecoding. 
-	If the PUSCH transmission was not scheduled with DCI format 0_0 
-	If the UE is configured with the higher layer parameter [transformPrecoder-precoding-scheduled] in ConfiguredGrantConfig, the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to this parameter.
-	If the UE is not configured with the higher layer parameter [transformPrecoder-precoding-scheduled] in ConfiguredGrantConfig, the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the higher layer configured parameter msg3-transformPrecoding.


< Unchanged parts are omitted >
------------------------------------- End Text Proposal Section 6.1.3 of 38.214 --------------------------------------


Proposal 4: Adopt following TPs to 38.212 section 7.3.1.1.2
	------------------------------------- Begin Text Proposal Section 7.3.1.1.2 of 38.212 --------------------------------------
< Unchanged parts are omitted >
DCI format 0_1 is used for the scheduling of PUSCH in one cell. 
If the UE is configured with a CS-RNTI, the UE shall apply the DCI contents described in this clause for both CS-RNTI and other RNTIs.
For DCI with CRC scrambled by CS-RNTI, the terms 'resource allocation type', 'frequencyHopping' , 'transformPrecoder', 'dmrs-Type', 'maxLength', 'PTRS-UplinkConfig', 'DMRS-UplinkConfig' in this clause belonging to CongiruedGrantConfig. 
The following information is transmitted by means of the DCI format 0_1 with CRC scrambled by C-RNTI or CS-RNTI or SP-CSI-RNTI or new-RNTI:

< Unchanged parts are omitted >
For a UE configured with SUL in a cell, if PUSCH is configured to be transmitted on both the SUL and the non-SUL of the cell and if the number of information bits in format 0_1 for the SUL is not equal to the number of information bits in format 0_1 for the non-SUL, zeros shall be appended to smaller format 0_1 until the payload size equals that of the larger format 0_1.
If the number of information bits in the DCI format 0_1 with CRC scrambled by CS-RNTI prior to padding is less than the payload size of the DCI format 0_1 with CRC scrambled by C-RNTI or SP-CSI-RNTI or new-RNTI, zeros shall be appended to the DCI format 0_1 with CRC scrambled by CS-RNTI until the payload size equals that of DCI format 0_1 with CRC scrambled by C-RNTI or SP-CSI-RNTI or new-RNTI.
If the number of information bits in the DCI format 0_1 with CRC scrambled by CS-RNTI prior to padding is larger than the payload size of the DCI format 0_1 with CRC scrambled by C-RNTI or SP-CSI-RNTI or new-RNTI, the bitwidth of the frequency domain resource allocation field in the DCI format 0_1 with CRC scrambled by CS-RNTI is reduced by truncating the first few most significant bits such that the size of DCI format 0_1 with CRC scrambled by CS-RNTI equals to the size of the DCI format 0_1 with CRC scrambled by C-RNTI or SP-CSI-RNTI or new-RNTI.
< Unchanged parts are omitted >
------------------------------------- End Text Proposal Section 7.3.1.1.2 of 38.212 --------------------------------


Proposal 5: Adopt following TPs to 38.214 section 6.1.2.3.1
	------------------------------------- Begin Text Proposal Section 6.1.2.3.1 of 38.214 --------------------------------------
< Unchanged parts are omitted >
For any RV sequence, the repetitions shall be terminated after transmitting K repetitions, or at the last transmission occasion among the K repetitions within the period P, or when a UL grant for scheduling the same HARQ process TB is received within the period P, whichever is reached first. The UE is not expected to be configured with the time duration for the transmission of K repetitions larger than the time duration derived by the periodicity P.
< Unchanged parts are omitted >
------------------------------------- End Text Proposal Section 6.1.2.3.1 of 38.214 --------------------------------------


Proposal 6: Adopt following TPs to 38.214 section 5.1.2.1 and 6.1.2.1
	------------------------------------- Begin Text Proposal Section 5.1.2.1 of 38.214 --------------------------------------
 < Unchanged parts are omitted >
When the UE is configured with aggregationFactorDL > 1, the same symbol allocation is applied across the aggregationFactorDL consecutive slots. The UE may expect that the TB is repeated within each symbol allocation among each of the aggregationFactorDL consecutive slots and the PDSCH is limited to a single transmission layer. The repetitions shall be terminated when a DL assignment for scheduling the same HARQ process is received within aggregationFactorDL consecutive slots. The redundancy version to be applied on the nth transmission occasion of the TB is determined according to table 5.1.2.1-2.
< Unchanged parts are omitted >
------------------------------------- End Text Proposal Section 5.1.2.1 of 38.214 --------------------------------------
------------------------------------- Begin Text Proposal Section 6.1.2.1 of 38.214 --------------------------------------
< Unchanged parts are omitted >
When the UE is configured with aggregationFactorUL > 1, the same symbol allocation is applied across the aggregationFactorUL consecutive slots and the PUSCH is limited to a single transmission layer. The UE shall repeat the TB across the aggregationFactorUL consecutive slots applying the same symbol allocation in each slot. The repetitions shall be terminated when a UL grant for scheduling the same HARQ process is received within aggregationFactorUL consecutive slots. The redundancy version to be applied on the nth transmission occasion of the TB is determined according to table 6.1.2.1-2.
< Unchanged parts are omitted >
------------------------------------- End Text Proposal Section 6.1.2.1 of 38.214 --------------------------------------



ZTE
Based on the above analysis, we propose the following text proposal to section 5.1.2.1.1 in TS 38.214[3]. 
-----------------------------------------Text Proposal for Section 5.1.2.1.1 in TS38.214------------------------------
< Unchanged parts are omitted >
Table 5.1.2.1.1-1: Applicable PDSCH time domain resource allocation
	RNTI
	PDCCH search space
	SS/PBCH block and CORESET multiplexing pattern
	pdsch-ConfigCommon includes pdsch-TimeDomainAllocationList
	pdsch-Config includes pdsch-TimeDomainAllocationList
	PDSCH time domain resource allocation to apply

	SI-RNTI

	Type0 common
	1
	-
	-
	Default A for normal CP

	
	
	2
	-
	-
	Default B

	
	
	3
	-
	-
	Default C

	SI-RNTI
	Type0A common
	1
	No
	-
	Default A(if SearchSpaceZero is configured)

	
	
	2
	No
	-
	Default B(if SearchSpaceZero is configured)

	
	
	3
	No
	-
	[bookmark: OLE_LINK3]Default C(if SearchSpaceZero is configured)

	
	
	1,2,3
	No
	-
	Default A(if search space other than SearchSpaceZero is configured)

	
	
	1,2,3
	Yes
	-
	pdsch-TimeDomainAllocationList provided in pdschConfigCommon

	RA-RNTI, TC-RNTI
	Type1 common
	1, 2, 3
	No
	-
	Default A

	
	
	1, 2, 3
	Yes
	-
	pdsch-TimeDomainAllocationList provided in pdschConfigCommon

	P-RNTI
	Type2 common
	1
	No
	-
	Default A(if SearchSpaceZero is configured)

	
	
	2
	No
	-
	Default B(if SearchSpaceZero is configured)

	
	
	3
	No
	-
	Default C(if SearchSpaceZero is configured)

	
	
	1,2,3
	No
	-
	Default A(if search space other than SearchSpaceZero is configured)

	
	
	1,2,3
	Yes
	-
	pdsch-TimeDomainAllocationList provided in pdschConfigCommon


< Unchanged parts are omitted >
--------------------------------------------------------------------------------------------------------------------------------

Proposal 1: For UL slot-aggregation or DL slot-aggregation, only slots have enough frequency resource to support the transmission can be counted as valid slots for slot-aggregation. 
Proposal 2: The “X” or “U” slots within the transition time of UL BWP switching should not be counted as valid slots for UL slot-aggregation; the “X” or “D” slots within the transition time of DL BWP switching should not be counted as valid slots for DL slot-aggregation.
Proposal 3: The RB mapping switching between two BWPs should be considered for BWP switching in slot-aggregation.
Proposal 4: If UE had detected a PDCCH in a search space and starts to decode data in the associated PDSCH, the UE shall not decode PDCCH candidates of another search space monitoring occasions in the REs allocated for the PDSCH transmission.
VIVO
Proposal 1: Endorse the TP in section 2.1 in R1-1810371. (For clarification of out-of-order HARQ)
-------------------------------------------------- Start of Text Proposal ---------------------------------------------------------
5.1	UE procedure for receiving the physical downlink shared channel
< Unchanged parts are omitted >
A UE shall upon detection of a PDCCH with a configured DCI format 1_0 or 1_1 decode the corresponding PDSCHs as indicated by that DCI. The UE is not expected to receive another PDSCH for a given HARQ process until after the end of the expected transmission of HARQ-ACK for that HARQ process, where the timing is given by Subclause 9.2.3 of [6]. The UE is not expected to receive a PDSCH in slot i, with the corresponding HARQ-ACK assigned to be transmitted in slot j, and another PDSCH in slot after slot i with its corresponding HARQ-ACK assigned to be transmitted in a slot before slot j. For any two HARQ process IDs in a given cell, if the UE is scheduled to start receiving a PDSCH in symbol j and end in symbol k by a PDCCH starting in symbol i, the UE is not expected to be scheduled to receive a PDSCH starting earlier than symbol j k+1 with a PDCCH starting later than symbol i.
< Unchanged parts are omitted >
-------------------------------------------------------- End of Text Proposal ----------------------------------------------------


-------------------------------------------------- Start of Text Proposal ---------------------------------------------------------
6.1	UE procedure for transmitting the physical uplink shared channel
< Unchanged parts are omitted >
A UE shall upon detection of a PDCCH with a configured DCI format 0_0 or 0_1 transmit the corresponding PUSCH as indicated by that DCI. For any two HARQ process IDs in a given cell, if the UE is scheduled to start a PUSCH transmission in symbol j and end in symbol k by a PDCCH in symbol i, the UE is not expected to be scheduled to transmit a PUSCH starting earlier than symbol jk+1 by a PDCCH starting later than symbol i.
< Unchanged parts are omitted >
-------------------------------------------------------- End of Text Proposal ----------------------------------------------------

Proposal 2: Adopt Table 1 and Table 2 in R1-1810371 as the configurations on retransmission of PUSCH with configured grant.
MTK
Observation 1: Using PUSCH-Config for the retransmission of a configured-grant could cause an ambiguity on the location of the NDI bit between the DCI for activation/deactivation and the DCI for retransmission of a configured-grant. Also, it contradicts with RAN1 agreement, which specify that the MCS table for a retransmission of a configured-grant should be used from the RRC parameter ConfiguredGrantConfig.
Proposal 1: Adopt ConfiguredGrantConfig as the RRC parameter used for the retransmission of a configured-grant.
CATT





Proposal 1: When scaling factor K is applied to determine the frequency domain resource allocation, the possible starting RBs are   where  and the possible number of RBs are  if and  otherwise.

Proposal 2: Modify the description of the time domain resource assignment field of DCI format 0_1 and DCI format 1_1 to reflect the case when higher layer parameter pusch-TimeDomainAllocationList is not provided.

Proposal 3:
· Transmission parameters for a scheduled retransmission of a TB initially transmitted on a configured UL grant are determined by the higher layer IE pusch-Config under the following conditions
· The UE is not expected to be configured with different values of the higher layer parameters transformPrecoder and the corresponding MCS table selection in configuredGrantConfig and pusch-Config.
· The power control parameters for the retransmission are based on the higher layer parameters powerControlLoopToUse and p0-PUSCH-Alpha provided in configuredGrantConfig.
· The bit widths of configurable fields in DCI format 0_1 are determined by pusch-Config and do not change if DCI format 0_1 with CRC scrambled by CS-RNTI is used to activate a Type2 configured grant configuration.

Proposal 4: consider whether to use pusch-AggregationFactor or repK when a UE is scheduled a retransmission of a TB initially transmitted on a configured UL grant. 

Proposal 5: the meaning of fallback DCI in the context of UL waveform determination is based on search space type. Therefore, for UL transmission with grant
· If the PUSCH is scheduled with DCI format 0_0 in a CSS or if the UE is not provided with the higher layer parameter transformPrecoder in the pusch-Config IE, the UE enables or disables transform precoding according to the higher layer parameter msg3-transformPrecoding. 
· If the PUSCH is scheduled by DCI format 0_0 or 0_1 in a USS, if the UE was provided with the higher layer parameter transformPrecoder in pusch-Config, the UE enables or disables transform precoding according to the value of this parameter; otherwise, the UE enables or disables transform precoding according to the higher layer parameter msg3-transformPrecoding.

Intel
Proposal 1:
· Down select from Alternative 1 or 2 text proposal and send and LS to RAN2 to update TS38.306.

================ Alternative 1 - Text Proposal for TS38.306 ================
4.1.2	Supported max data rate
<omitted>
wherein
J is the number of aggregated component carriers in a band or band combination
Rmax = 948/1024
For the j-th CC,

 is the maximum number of supported layers given by parameter maxNumberMIMO-LayersPDSCH for downlink and parameter maxNumberMIMO-LayersCB-PUSCH or maxNumberMIMO-LayersNonCB-PUSCH depending on transmission with codebook or non-codebook precoding.

 is the maximum supported modulation order given by parameter supportedModulationOrderDL for downlink and higher layer parameter supportedModulationOrderUL for uplink.

is the scaling factor given by parameter scalingFactor and take the values 1, 0.8, 0.75, and 0.4.
The scaling factor can take the values 1, 0.8, 0.75, and 0.4.
f (j) is signalled per band and per band per band combination 

 is the numerology (as defined in TS 38.211 [6])
<omitted>
================ End of Text Proposal for TS38.306 ================

================ Alternative 2 - Text Proposal for TS38.306 ================
4.1.2	Supported max data rate
<omitted>
wherein
J is the number of aggregated component carriers in a band or band combination
Rmax = 948/1024
For the j-th CC,

 is the maximum number of supported layers given by parameter maxNumberMIMO-LayersPDSCH for downlink and maximum of parameter maxNumberMIMO-LayersCB-PUSCH and maxNumberMIMO-LayersNonCB-PUSCH for uplink.

 is the maximum supported modulation order given by parameter supportedModulationOrderDL for downlink and higher layer parameter supportedModulationOrderUL for uplink.

is the scaling factor given by parameter scalingFactor and take the values 1, 0.8, 0.75, and 0.4.
The scaling factor can take the values 1, 0.8, 0.75, and 0.4.
f (j) is signalled per band and per band per band combination 

 is the numerology (as defined in TS 38.211 [6])
<omitted>
================ End of Text Proposal for TS38.306 ================
Proposal 2:
· Adopt the following text proposal for TS38.213, Section 9.2.3:
-------------------------------------------- Text proposal starts for TS 38.213, Section 9.2.3----------------------------------------

















If a UE detects a first DCI format 1_0 or DCI format 1_1 indicating a first resource for a PUCCH transmission with corresponding HARQ-ACK information in a slot and also detects at a later time a second DCI format 1_0 or DCI format 1_1 indicating a second resource for a PUCCH transmission with corresponding HARQ-ACK information in the slot, the UE does not expect to multiplex HARQ-ACK information corresponding to the second DCI format in a PUCCH resource in the slot if the PDCCH reception that includes the second DCI format is not earlier than  symbols from a first symbol of the first resource for PUCCH transmission in the slot where, for UE processing capability 1 and subcarrier spacing configuration ,  for ,  for ,  for ,  for , and for UE processing capability 2 and subcarrier spacing configuration ,  for ,  for ,  for . 
-------------------------------------------- Text proposal ends for TS 38.213, Section 9.2.3------------------------------------------
Proposal 3:
· For each HARQ process ID, the UE is not expected to receive a scheduling DCI for a unicast PUSCH transmission with the same HARQ process ID until
· The time after the end of the expected transmission of the PUSCH, including any repetition of the PUSCH, of an earlier transmission on the same HARQ process ID.
Proposal 4:
· The PUSCH carrying the MAC CE configured grant confirmation message is transmitted using
· The same frequency-domain resources as indicated in the activation DCI;
· Time-domain resources as indicated in the de-activation DCI;
· All other transmission parameters same as for any PUSCH transmission opportunity per the Type 2 CG PUSCH configuration.

Samsung
Proposal 1: The following revised one from Working assumption is applied.
	A UE is not required to handle overlapped PDSCH/PUSCH transmissions not fulfilling the following condition at all points in time, where all PDSCH/PUSCH contained in the slot including the certain point in time for a given carrier in a cell group is considered, where the slot including the certain point in time is named the overlapped slot:
\sum_{j=0}^{J-1}{\sum_{m=0}^{M-1}[ Cj,mKj,m]}/Tslot(j) ≤ DataRate [Mbps]
()
· Cj,m is the number of scheduled code blocks of the transport block in the m-th PDSCH/PUSCH in the overlapped slot of the j-th carrier in a given cell group (from 38.212) 
· Kj,m is the number of  bits in a code block of the m-th PDSCH/PUSCH in the overlapped slot of the j-th carrier in a given cell group
· J is the number of the configured carriers in the cell group
· Slot duration Tslot(j) =10-3/2(j), where (j) is the numerology for a slot of the j-th carrier in a given cell group. 
· DataRate is computed by the approximate date rate given by Subcluase 4.1.2 in [2, TS 38.306] based on the following:
· Applying per frequency range per CG only



Proposal 2: To clarify, TS38.213/214 [2] and [3] reflects  UE behaviours for UE capability signalling.

OPPO
Text proposals for time domain resource allocation






In TS 38.214 v15.2.0 Section 5.1.2.1 and Section 6.1.2.1, the time domain resource allocation for PDSCH/PUSCH is described in slot as well as symbol level. The slot level allocation  and  indicate the slot for the PDSCH/PUSCH transmission. However this decription is only applicable for single-slot PDSCH/PUSCH scheduling. For multi-slot PDSCH/PUSCH scheduling, the description may lead to ambiguity between gNB and UE. We understand and  actually indicate the first slot for the PDSCH/PUSCH transmission. In case of multi-slot scheduling, the aggregationFactorDL or aggregationFactorUL consecutive slots starting from  or  are allocated to PDSCH/PUSCH.
Therefore we suggest to adopt the following text proposal for clarification.

------------------------- Start of the text proposal for TS 38.214 -----------------------
[bookmark: _Toc517439447]5.1.2.1	Resource allocation in time domain
When the UE is scheduled to receive PDSCH by a DCI, the Time domain resource assignment field value m of the DCI provides a row index m + 1 to an allocation table. The determination of the used resource allocation table is defined in sub-clause 5.1.2.1.1. The indexed row defines the slot offset K0, the start and length indicator SLIV, or directly the start symbol S and the allocation length L, and the PDSCH mapping type to be assumed in the PDSCH reception.
Given the parameter values of the indexed row:



-	The first slot allocated for the PDSCH is , where n is the slot with the scheduling DCI, and K0 is based on the numerology of PDSCH, and  and are the subcarrier spacing configurations for PDSCH and PDCCH, respectively, and
-	The starting symbol S relative to the start of the slot, and the number of consecutive symbols L counting from the symbol S allocated for the PDSCH are determined from the start and length indicator SLIV:

if  then


else 



where, and
-	The PDSCH mapping type is set to Type A or Type B as defined in sub-clause 7.4.1.1.2 of [4, TS 38.211].
The UE shall consider the S and L combinations defined in table 5.1.2.1-1 as valid PDSCH allocations:
[bookmark: _Hlk508617520]Table 5.1.2.1-1: Valid S and L combinations
	PDSCH mapping type
	Normal cyclic prefix
	Extended cyclic prefix

	
	S
	L
	S+L
	S
	L
	S+L

	Type A
	{0,1,2,3}
(Note 1)
	{3,…,14}
	{3,…,14}
	{0,1,2,3}
(Note 1)
	{3,…,12}
	{3,…,12}

	Type B
	{0,…,12}
	{2,4,7}
	{2,…,14}
	{0,…,10}
	{2,4,6}
	{2,…,12}

	Note 1:	S = 3 is applicable  only if dmrs-TypeA-Posiition = 3




When the UE is configured with aggregationFactorDL > 1, the same symbol allocation is applied across the aggregationFactorDL consecutive slots starting from . The UE may expect that the TB is repeated within each symbol allocation among each of the aggregationFactorDL consecutive slots and the PDSCH is limited to a single transmission layer. The redundancy version to be applied on the nth transmission occasion of the TB is determined according to table 5.1.2.1-2.  
------------------------- End of the text proposal -----------------------
------------------------- Start of the text proposal for TS 38.214 -----------------------
[bookmark: _Toc517439505]6.1.2.1	Resource allocation in time domain
When the UE is scheduled to transmit a transport block and no CSI report, or the UE is scheduled to transmit a transport block and a CSI report on PUSCH by a DCI, the Time domain resource assignment field value m of the DCI provides a row index m + 1 to an allocated table. The determination of the used resource allocation table is defined in sub-clause 6.1.2.1.1. The indexed row defines the slot offset K2, the start and length indicator SLIV, or directly the start symbol S and the allocation length L, and the PUSCH mapping type to be applied in the PUSCH transmission.





When the UE is scheduled to transmit a PUSCH with no transport block and with a CSI report by a CSI request field on a DCI, the Time-domain resource assignment field value m of the DCI provides a row index m + 1 to an allocated table. The determination of the applied resource allocation table is defined in sub-clause 6.1.2.1.1. The indexed row defines the start and length indicator SLIV, or directly the start symbol S and the allocation length L,  and the PUSCH mapping type to be applied in the PUSCH transmission and K2 is determined based on the corresponding list entries of the higher layer parameter reportSlotConfig in CSI-ReportConfig for the triggered CSI Reporting Settings. The ith codepoint of K2 s determined as  where  is the ith codepoint of .



[bookmark: _Hlk497992508]-	The first slot where the UE shall transmit the PUSCH is determined by K2 as  where n is the slot with the scheduling DCI, K2 is based on the numerology of PUSCH, and  and  are the subcarrier spacing configurations for PUSCH and PDCCH, respectively, and
-	The starting symbol S relative to the start of the slot, and the number of consecutive symbols L counting from the symbol S allocated for the PUSCH are determined from the start and length indicator SLIV of the indexed row:

if  then


else 



where, and
-	The PUSCH mapping type is set to Type A or Type B as defined in Subclause 6.4.1.1.3 of [4, TS 38.211] as given by the indexed row.
The UE shall consider the S and L combinations defined in table 6.1.2.1-1 as valid PUSCH allocations
Table 6.1.2.1-1: Valid S and L combinations
	PUSCH mapping type
	Normal cyclic prefix
	Extended cyclic prefix

	
	S
	L
	S+L
	S
	L
	S+L

	Type A
	0
	{4,…,14}
	{4,…,14}
	0
	{4,…,12}
	{4,…,12}

	Type B
	{0,…,13}
	{1,…,14}
	{1,…,14}
	{0,…,12}
	{1,…,12}
	{1,…,12}




When the UE is configured with aggregationFactorUL > 1, the same symbol allocation is applied across the aggregationFactorUL consecutive slots starting from and the PUSCH is limited to a single transmission layer. The UE shall repeat the TB across the aggregationFactorUL consecutive slots applying the same symbol allocation in each slot. The redundancy version to be applied on the nth transmission occasion of the TB is determined according to table 6.1.2.1-2.  
------------------------- End of the text proposal -----------------------

Text proposals for CBG
Clarifications on PDSCH transmission
· The bit-length of CBGTI is determined based on the maximum number of CBGs per TB. The parameter  for determining the CBGTI in TS38.214 section 5.1.7.2, without any definition, should be replaced with N which has been defined in section 5.1.7.1.
· The description of “For initial transmission of a TB as indicated by the New Data Indicator field of the scheduling DCI, the UE may assume that all the code block groups are present” in TS 38.214 may lead to ambiguity, since “all the code block groups” can be understood as N CBGs, where N is the maximum number of CBGs per transport block.
· CBGFI is only used to indicate whether the bits stored in soft buffer can be combined with the retransmission for the same TB(s). The limitation of “the earlier received instances of the same CBGs being transmitted may be corrupted” in TS 38.214 is not needed.
-------------------------------------------- Start of the text proposal for TS 38.214 -------------------------------------------
[bookmark: _Toc517439467]5.1.7	Code block group based PDSCH transmission
[bookmark: _Toc517439468]5.1.7.1	UE procedure for grouping of code blocks to code block groups
If a UE is configured to receive code block group (CBG) based transmissions by receiving the higher layer parameter codeBlockGroupTransmission for PDSCH, the UE shall determine the number of CBGs for a transport block reception as 
	[image: ],
where N is the maximum number of CBGs per transport block as configured by maxCodeBlockGroupsPerTransportBlock for PDSCH, and C is the number of code blocks in the transport block according to the procedure defined in Subclause 7.2.3 of [5, TS 38.212].
Define [image: ], [image: ], and [image: ].
If [image: ], CBG m, [image: ], consists of code blocks with indices [image: ]. CBG m, [image: ], consists of code blocks with indices [image: ].
[bookmark: _Toc517439469]5.1.7.2	UE procedure for receiving code block group based transmissions
[bookmark: _Hlk493884850]If a UE is configured to receive code block group based transmissions by receiving the higher layer parameter codeBlockGroupTransmission for PDSCH, 

-	The CBG transmission information (CBGTI) field of DCI format 1_1 is of length  bits, where  is the value of the higher layer parameter maxNrofCodeWordsScheduledByDCI. If  the CBGTI field bits are mapped such that the first set of  N  bits starting from the MSB corresponds to the first TB while the second set of  N  bits corresponds to a second TB, if scheduled. The first M bits of each set of  N  bits in the CBGTI field have an in-order one-to-one mapping with the M CBGs of the TB, with the MSB mapped to CBG #0.
-	For initial transmission of a TB as indicated by the New Data Indicator field of the scheduling DCI, the UE may assume that all the code block groups of the TB are present.
-	For a retransmission of a TB as indicated by the New Data Indicator field of the scheduling DCI, the UE may assume that 
-	The CBGTI field of the scheduling DCI indicates which CBGs of the TB are present in the transmission. A bit value of 0' in the CBGTI field indicates that the corresponding CBG is not transmitted and 1' indicates that it is transmitted. 
-	If the CBG flushing out information (CBGFI) field of the scheduling DCI is present, CBGFI set to 0' indicates that the CBGs being retransmitted are not combinable with the earlier received instances of the same CBGs , and CBGFI set to 1' indicates that the CBGs being retransmitted are combinable with the earlier received instances of the same CBGs. 
-	A CBG contains the same CBs as in the initial transmission of the TB.
--------------------------------------------- End of the text proposal -----------------------------------------------------

Clarifications on PUSCH transmission 
For initial transmission of a TB, the UE does not need to read the CBGTI field. The description of “the UE may expect that the CBGTI field indicates all the CBGs of the TB are to be transmitted” in TS 38.214 introduces unnecessary UE’s behavior.
-------------------------------------------- Start of the text proposal for TS 38.214 -------------------------------------------
[bookmark: _Toc517439515]6.1.5	Code block group based PUSCH transmission
[bookmark: _Toc517439516]6.1.5.1	UE procedure for grouping of code blocks to code block groups
If a UE is configured to receive code block group (CBG) based transmissions by receiving the higher layer parameter codeBlockGroupTransmission in PUSCH-ServingCellConfig, the UE shall determine the number of CBGs for a PUSCH transmission as 
[image: ],
where N is the maximum number of CBGs per transport block as configured by maxCodeBlockGroupsPerTransportBlock in PUSCH-ServingCellConfig, and C is the number of code blocks in the PUSCH according to the procedure defined in Subclause 6.2.3 of [5, TS 38.212].
Define [image: ], [image: ], and [image: ].
If [image: ], CBG m, [image: ], consists of code blocks with indices [image: ]. CBG m, [image: ], consists of code blocks with indices [image: ].
[bookmark: _Toc517439517]6.1.5.2	UE procedure for transmitting code block group based transmissions
If a UE is configured to transmit code block group based transmissions by receiving the higher layer parameter codeBlockGroupTransmission in PUSCH-ServingCellConfig, 
-	For an initial transmission of a TB as indicated by the New Data Indicator field of the scheduling DCI, the UE shall include all the code block groups of the TB.
-	For a retransmission of a TB as indicated by the New Data Indicator field of the scheduling DCI, the UE shall include only the CBGs indicated by the CBGTI field of the scheduling DCI. 
A bit value of 0' in the CBGTI field indicates that the corresponding CBG is not to be transmitted and 1' indicates that it is to be transmitted. The order of CBGTI field bits is such that the CBGs are mapped in order from CBG#0 onwards starting from the MSB.
--------------------------------------------- End of the text proposal -----------------------------------------------------

Nokia
Proposal 1: Adopt the text proposal provided in the Annex A for MSG3 frequency domain resource allocation.
Proposal 2: Adopt the text proposal provided in the Annex B for default frequency domain resource allocation type
Proposal 3: Adopt the text proposal provided in the Annex C for default RBG size configuration for frequency domain resource allocation type 0
Sharp
Proposal 1
· To adopt the following TP1 for Subclause 7.3.1.1.2 and 7.3.1.2.2 of 38.212. 
	=== Text Proposal 1===
=== 38.212 V15.3.0 (2018-09) ===
7.3.1.1.2	Format 0_1
DCI format 0_1 is used for the scheduling of PUSCH in one cell. 
The following information is transmitted by means of the DCI format 0_1 with CRC scrambled by C-RNTI or CS-RNTI or SP-CSI-RNTI or MCS-C-RNTI:

-	Time domain resource assignment – 0, 1, 2, 3, or 4 bits as defined in Subclause 6.1.2.1 of [6, TS38.214]. The bitwidth for this field is determined as bits, where I is the number of entries in the higher layer parameter pusch-TimeDomainAllocationList if the higher layer parameter pusch-TimeDomainAllocationList is provided, 4 bits otherwise.

7.3.1.2.2	Format 1_1
DCI format 1_1 is used for the scheduling of PDSCH in one cell. 
The following information is transmitted by means of the DCI format 1_1 with CRC scrambled by C-RNTI or CS-RNTI or MCS-C-RNTI: 

-	Time domain resource assignment – 0, 1, 2, 3, or 4 bits as defined in Subclause 5.1.2.1 of [6, TS 38.214]. The bitwidth for this field is determined as bits, where I is the number of entries in the higher layer parameter pdsch-TimeDomainAllocationList if the higher layer parameter pdsch-TimeDomainAllocationList is provided, 4 bits otherwise.




To resolve the slot number misalignment due to different subcarrier spacing configuration between PDSCH and PUSCH, we propose:
Proposal 2
· To adopt the following TP2 for Subclause 8.3 of 38.213 to clarify the slot index for Msg3 PUSCH transmission even in case the subcarrier spacing configuration of PDSCH and PUSCH are different.

	=== Text Proposal 2===
=== 38.213 V15.3.0 (2018-09) ===
8.3	Msg3 PUSCH








With reference to slots for Msg3 PUSCH transmissions, if in slot  a UE receives a PDSCH with a RAR message for a corresponding PRACH transmission from the UE, the UE transmits an Msg3 PUSCH in slot , where  and  are provided in [6, TS 38.214], and and are the subcarrier spacing configuration for PUSCH and PDSCH, respectively. The UE may assume a minimum time between the last symbol of a PDSCH reception conveying a RAR message and the first symbol of a corresponding Msg3 PUSCH transmission scheduled by the RAR message in the PDSCH is equal to  msec.  is a time duration of  symbols corresponding to a PDSCH reception time for UE processing capability 1 when additional PDSCH DM-RS is configured and,  is a time duration of  symbols corresponding to a PUSCH preparation time for UE processing capability 1 [6, TS 38.214]. 



To align the understanding of terminology ‘Msg3’, we propose:
Proposal 3
· To adopt the following TP3 for Subclause 8.2 of 38.213 to distinguish the PUSCH scheduled by RAR UL grant and Msg3 PUSCH.
	=== Text Proposal 3===
=== 38.213 V15.3.0 (2018-09) ===
8.2	Random access response
A RAR UL grant schedules a PUSCH transmission from the UE (Msg3 PUSCH). The contents of the RAR UL grant, starting with the MSB and ending with the LSB, are given in Table 8.2-1. 
If the value of the frequency hopping flag is 0, the UE transmits Msg3 PUSCH scheduled by the RAR UL grant without frequency hopping; otherwise, the UE transmits Msg3 PUSCH scheduled by the RAR UL grant with frequency hopping.


The Msg3 PUSCH frequency resource allocation is for uplink resource allocation type 1 [6, 38.214]. In case of Msg3 PUSCH transmission with frequency hopping, the first one or two bits,  bits, of the Msg3 PUSCH frequency resource allocation field are used as hopping information bits as described in Table 8.3-1. A UE processes the frequency resource allocation field in an active UL BWP of RBs as follows

-	if 

-	truncate the frequency resource allocation field to its  least significant bits and interpret the truncated frequency resource allocation field as for the frequency resource allocation field in DCI format 0_0 as described in [6, 38.214] 
-	else




-	insert  most significant bits with value set to '0' after the  bits, where  if the frequency hopping flag is set to '0', and  is provided in Table 8.3-1 if the hopping flag bit is set to '1', and interpret the expanded frequency resource allocation field as for the frequency resource allocation field in DCI format 0_0 as described in [6, 38.214]
-	end if
The Msg3 PUSCH MCS is determined from the first sixteen indexes of the applicable MCS index table for PUSCH as described in [6, 38.214]. 

The TPC command value  is used for setting the power of the Msg3 PUSCH scheduled by the RAR UL grant, as described in Subclause 7.1.1, and is interpreted according to Table 8.2-2. 
In a non-contention based random access procedure, the CSI request field in the RAR UL grant indicates whether or not the UE includes an aperiodic CSI report in the corresponding PUSCH transmission according to [6, TS 38.214]. In a contention based random access procedure, the CSI request field is reserved.
Table 8.2-1: Random Access Response Grant Content field size
	RAR grant field
	Number of bits

	Frequency hopping flag
	1

	Msg3 PUSCH frequency resource allocation
	14

	Msg3 PUSCH time resource allocation
	4

	MCS
	4

	TPC command for Msg3 PUSCH
	3

	CSI request
	1




Table 8.2-2: TPC Command  for Msg3 PUSCH scheduled by a RAR UL grant
	TPC Command
	Value (in dB)

	0
	-6

	1
	-4

	2
	-2

	3
	0

	4
	2

	5
	4

	6
	6

	7
	8



Unless the UE is configured a subcarrier spacing, the UE receives subsequent PDSCH using same subcarrier spacing as for the PDSCH reception providing the RAR message.
If the UE does not detect the DCI format with CRC scrambled by the corresponding RA-RNTI or the UE does not correctly receive a corresponding transport block within the window, the UE procedure is as described in [11, TS 38.321].



Qualcomm
Proposal 1: For a single CC, the UE is not expected to buffer (or equivalently, simultaneously process) more than 16 DCI. Note the duration of processing a DCI is from the PDCCH carrying the DCI to the start of the event indicated by the DCI.
Proposal 2: For a CA, the UE is not expected to buffer (or equivalently, simultaneously process) more than a maximum number of DCI, there this maximum may or may not scale linearly with the number of carriers, depending on the configuration and the UE capabilities. 
Proposal 3: RAN1 adopts the following TP in Section 5.1 of TS 38.214
------------------------------ Start of Section 5.1 of TS 38.214 -----------------------------------
<unchanged text omitted>
A UE shall upon detection of a PDCCH with a configured DCI format 1_0 or 1_1 decode the corresponding PDSCHs as indicated by that DCI. The UE is not expected to receive another PDSCH for a given HARQ process until after the end of the expected transmission of HARQ-ACK for that HARQ process, where the timing is given by Subclause 9.2.3 of [6]. The UE is not expected to receive a PDSCH in slot i, with the corresponding HARQ-ACK assigned to be transmitted in slot j, and another PDSCH in slot after slot i with its corresponding HARQ-ACK assigned to be transmitted in a slot before slot j. For any two HARQ process IDs in a given cell, if the UE is scheduled to start receiving a PDSCH in symbol j by a PDCCH starting in symbol i, the UE is not expected to be scheduled to receive a PDSCH starting earlier than symbol j with a PDCCH starting later than symbol i. For any PDSCH corresponding to SI-RNTI and an actually transmitted SS/PBCH block, the UE does not expect the same transport block to be repeated until at least 2 slots after the last symbol of that PDSCH.
<unchanged text omitted>
------------------------------ End of Section 5.1 of TS 38.214 -----------------------------------
Proposal 4: Adopt the following text proposal capturing the peak rate limitations for PDSCH

------------------------- Begin text proposal for 38.214 ---------------------------------
5.1.3	Modulation order, target code rate, redundancy version and transport block size determination
<Unchanged text omitted>
If the UE skips decoding, the physical layer indicates to higher layer that the transport block is not successfully decoded.
A UE is not required to handle simultaneous PDSCH transmissions not fulfilling the following condition at all points in time:

· The set of PDSCHs for j = 0 to N-1 is the set of all PDSCHs with an OFDM symbol transmitted at the point of time.
· Cj' is the number of scheduled code blocks of the transport block in the j-th PDSCH as defined in Subclause 5.4.2 of [38.212].
· K’j is the number of bits in a code block of the j-th PDSCH as defined in Subclause 5.2.2 of [38.212].
· Dj is the duration of the j-th PDSCH which is equal to  , where
·  is the number of scheduled symbols of the j-th PDSCH.
·  is the number of symbol of symbols per slot: 14 for normal CP and 12 for extended CP.
·  corresponds to the sub-carrier spacing of the j-th PDSCH, which is defined at .
· DataRate is computed by the approximate date rate equation given by Subcluase 4.1.2 in [TS 38.306] where the data rate is aggregated over components carrier in a cell group and a frequency range for downlink transmissions, when all cells of the cell group are UE processing timeline Capability 1.
· If any of the cells in the cell group and frequency range  is of Capability 2, the DataRate is calculated per cell and the above condition is also applied per cell.

------------------------- End text proposal for 38.214 ---------------------------------

Proposal 5: Adopt the following text proposal capturing the peak rate limitations for PUSCH

------------------------- Begin text proposal for 38.214 ---------------------------------
6.1.4	Modulation order, redundancy version and transport block size determination
To determine the modulation order, target code rate, redundancy version and transport block size for the physical uplink shared channel, the UE shall first


-	read the 5-bit modulation and coding scheme field in the DCI to determine the modulation order  and target code rate (R) based on the procedure defined in Subclause 6.1.4.1
-	read redundancy version field (rv) in the DCI to determine the redundancy version, and 
and second


-	the UE shall use the number of layers , the total number of allocated PRBs  to determine the transport block size based on the procedure defined in Subclause 6.1.4.2.

A UE is not required to handle simultaneous PUSCH transmissions not fulfilling the following condition at all points in time:

· The set of PUSCHs for j = 0 to N-1 is the set of all PUSCHs with an OFDM symbol transmitted at the point of time.
· Cj' is the number of scheduled code blocks of the transport block in the j-th PUSCH as defined in Subclause 5.4.2 of [38.212].
· K’j is the number of bits in a code block of the j-th PUSCH as defined in Subclause 5.2.2 of [38.212].
· Dj is the duration of the j-th PUSCH which is equal to  , where
·  is the number of scheduled symbols of the j-th PUSCH.
·  is the number of symbol of symbols per slot: 14 for normal CP and 12 for extended CP.
·  corresponds to the sub-carrier spacing of the j-th PUSCH, which is defined at .
· DataRate is computed by the approximate date rate equation given by Subcluase 4.1.2 in [TS 38.306] where the data rate is aggregated over components carrier in a cell group and a frequency range for uplink transmissions, when all cells of the cell group are UE processing timeline Capability 1.
· If any of the cells in the cell group and frequency range  is of Capability 2, the DataRate is calculated per cell and the above condition is also applied per cell.

------------------------- End text proposal for 38.214 ---------------------------------

Proposal 6: Adopt the following TP to clarify the frequency resource determination and default DMRS sequence generation for Msg3 PUSCH transmission.
------------------------- Begin text proposal 38.213 ---------------------------------
8.2	Random access response
	[Unchanged Text Omitted]


The Msg3 PUSCH frequency resource allocation is for uplink resource allocation type 1 [6, 38.214]. In case of Msg3 PUSCH transmission with frequency hopping, the first one or two bits,  bits, of the Msg3 PUSCH frequency resource allocation field are used as hopping information bits as described in Table 8.3-1. A UE processes the frequency resource allocation field in an active UL BWP of RBs as follows

-	if 

-	truncate the frequency resource allocation field to its  least significant bits and interpret the truncated frequency resource allocation field as for the frequency resource allocation field in DCI format 0_0 as described in [6, 38.214] 
-	else




-	insert  most significant bits with value set to '0' after the  bits, where  if the frequency hopping flag is set to '0', and  is provided in Table 8.3-1 if the hopping flag bit is set to '1', and interpret the expanded frequency resource allocation field as for the frequency resource allocation field in DCI format 0_0 as described in [6, 38.214]
-	end if
	[Unchanged Text Omitted]
8.3 Msg3 PUSCH
Higher layer parameter msg3-transformPrecoding indicates to a UE whether or not the UE shall apply transform precoding, as described in [4, TS 38.211], for an Msg3 PUSCH transmission. 
For Msg3 transmission and retransmission, when transform precoding is enabled, UE ignores the previously configured UE-specific parameters for sequence hopping and only applies cell-specific parameters. Specifically, sequence hopping is disabled for DMRS sequence generation. Higher layer parameter GroupHoppingEnabledTransformPrecoding in PUSCH-ConfigCommon is interpreted as follows: (1) absent: both group hopping and sequence hopping are disabled; (2) enabled: group hopping is enabled and sequence hopping is disabled.

[Unchanged Text Omitted]
An active UL BWP, as described in Subclause 12 and in [4, TS 38.211], for an Msg3 PUSCH transmission is indicated by higher layers. For determining the frequency domain resource allocation for the Msg3 PUSCH transmission within the active UL BWP
-	if the active UL BWP and the initial UL BWP have same subcarrier spacing and same CP length and the active UL BWP includes all RBs of the initial UL BWP, or the active UL BWP is the initial UL BWP, the initial UL BWP is used 
-	else, the RB numbering starts from the first RB of the active UL BWP and the maximum number of RBs for frequency domain resource allocation equals the number of RBs in the initial UL BWP


	The Msg3 PUSCH frequency resource allocation is for uplink resource allocation type 1 [6, 38.214]. In case of Msg3 PUSCH transmission with frequency hopping, the first one or two bits,  bits, of the Msg3 PUSCH frequency resource allocation field are used as hopping information bits as described in Table 8.3-1. In an active UL BWP that has RBs available for Msg3 PUSCH transmission following the rule above, a UE processes the frequency resource allocation field as follows:

-	if [should be “less than or equal to” per RAN1#94 agreement]

-	truncate the frequency resource allocation field to its  least significant bits and interpret the truncated frequency resource allocation field as for the frequency resource allocation field in DCI format 0_0 as described in [6, 38.214] 
-	else




-	insert  most significant bits with value set to '0' after the  bits, where  if the frequency hopping flag is set to '0', and  is provided in Table 8.3-1 if the hopping flag bit is set to '1', and interpret the expanded frequency resource allocation field as for the frequency resource allocation field in DCI format 0_0 as described in [6, 38.214]
-	end if
	[Unchanged Text Omitted]
------------------------- End text proposal 38.213	 ---------------------------------
Proposal 7: Adopt the following TP to reflect the RAN1#94 agreement below.
Agreements:
· For PUSCH transmission including configured grant, if transform precoding is enabled, it follows the same default configuration as MSG3 transform precoding if dedicated signalling parameters are absent. Sequence hopping should be considered as disabled for DMRS sequence generation.

------------------------- Begin text proposal 38.214 ---------------------------------
6.1.3	UE procedure for applying transform precoding on PUSCH
	[Unchanged Text Omitted]
For PUSCH transmission including configured grant, if transform precoding is enabled, it follows the same default configuration as MSG3 PUSCH with transform precoding enabled in [8.3, 38.213] if dedicated signalling parameters are absent.
	[End of 6.1.3]
------------------------- End text proposal 38.214	 ---------------------------------

DCM
Proposal 1: 
· For downlink, the UE is not required to store more than 16 DCIs for unicast PDSCH and/or SPS PDSCH activation, on a given cell, among all the DCIs received prior and up to the current slot
Proposal 2: 
· For uplink, the UE is not required to store more than 16 DCIs for unicast PUSCH, Msg3 PUSCH, activation DCI for PUSCH configured grant Type 2, and/or activation DCI for SP-CSI on PUSCH, on a given cell, among all the DCIs received prior and up to the current slot.
Proposal 3: 
· DCI 2_x series are not counted in the limit of the number of DCIs.
Proposal 4:
· Following can be adopted for Rel.15 NR on the limit of the maximum number of valid DCIs for CA case
· The limit of the number of DCIs storable by the UE in time is linearly scaled up with the number of DL-CCs for CA with up to 4 DL-CCs, and for CA with more than 4 DL-CCs, the limit of the number of DCIs storable by the UE is based on the UE capability report of pdcch-BlindDetectionCA
· For self-scheduling, for each DL-CC, the number of DL (or UL) DCIs is up to 16 x (y/N) (i.e., limit for each CC is non-CA scaled by y/N where y is the reported capability and N is the number of DL-CCs)
· For cross-carrier scheduling, for each scheduling DL-CC, the number of DL (or UL) DCIs is up to 16 x M x (y/N) (i.e., M times limit for each CC is non-CA scaled by y/N, where M is the number of CCs schedulable by the scheduling DL-CC)
· Note: pdcch-BlindDetectionCA is the UE capability signalling reporting the number of PDCCH BDs/CCEs for CA
Proposal 5: 
· For a scheduled retransmission of a TB previously transmitted on a configured PUSCH, the UE follows the set of parameters provided in configuredGrantConfig IE that are common to both Type1 and Type2 configured grant. For all other parameters not provided in configuredGrantConfig, including those in rrc-ConfiguredUplinkGrant, the UE follows the transmission configuration provided by the PUSCH-Config IE
Proposal 6: 
· Adopt following TP for TS38.211 Subclause 6.4.1.1.1.1 and 6.4.1.1.1.2.
== Begin ==
6.4.1.1	 Demodulation reference signal for PUSCH
6.4.1.1.1	Sequence generation
6.4.1.1.1.1	Sequence generation when transform precoding is disabled

If transform precoding for PUSCH is not enabled, the sequence  shall be generated according to

.

where the pseudo-random sequence  is defined in clause 5.2.1. The pseudo-random sequence generator shall be initialized with



where  is the OFDM symbol number within the slot,  is the slot number within a frame, and
-	 are given by the higher-layer parameters scramblingID0 and scramblingID1, respectively, in the DMRS-UplinkConfig IE in the PUSCH-Config if provided and the PUSCH is scheduled by DCI format 0_1 with the CRC scrambled by C-RNTI, MCS-C-RNTI, or in the cg-DMRS-configuration IE in the ConfiguredGrantConfig if provided and the PUSCH is configured or is scheduled by DCI format 0_1 with the CRC scrambled by CS-RNTI or by a Type 1 PUSCH transmission with a configured grant; 
-	is given by the higher-layer parameter scramblingID0 in the DMRS-UplinkConfig IE in the PUSCH-Config if provided and if the PUSCH is scheduled by DCI format 0_0 with the CRC scrambled by C-RNTI, MCS-C-RNTI, or in the cg-DMRS-configuration IE in the ConfiguredGrantConfig if provided and if the PUSCH is configured or is scheduled by DCI format 0_0 with the CRC scrambled by CS-RNTI;

-	 otherwise. 
The quantity  is indicated by the DM-RS initialization field, if present, in the DCI associated with the PUSCH transmission if DCI format 0_1 in [4, TS 38.212] is used, or by the higher layer parameter dmrs-SeqInitialization, if present, in the rrc-ConfiguredUplinkGrant IE, otherwise .
[…]
6.4.1.1.1.2	Sequence generation when transform precoding is enabled

If transform precoding for PUSCH is enabled, the reference-signal sequence  shall be generated according to




where  is given by clause 5.2.2 with  and  for a PUSCH transmission dynamically scheduled by DCI.
The sequence group [image: ], where [image: ] is given by
-	 if  is configured by the higher-layer parameter nPUSCH-Identity in the DMRS-UplinkConfig IE in the PUSCH-Config for the PUSCH scheduled by a DCI with CRC scrambled by C-RNTI, MCS-C-RNTI, or in the cg-DMRS-Configuration for the uplink transmission with configured grant according to [TS38.214 Section 6.1.2.3] and for the PUSCH scheduled by a DCI with CRC scrambled by CS-RNTI, and the PUSCH is not a msg3 PUSCH according to clause 8.3 in [5, TS 38.213].
-	 otherwise
== End ==
Proposal 7:
· Adopt following TPs for TS38.214 Subclause 6.1.3.
== Begin ==
6.1.3	UE procedure for applying transform precoding on PUSCH

For Msg3 PUSCH transmission, the UE shall consider the transform precoding either 'enabled' or 'disabled' according to the higher layer configured parameter msg3-transformPrecoding.
For PUSCH transmission scheduled with a DCI with CRC scrambled by C-RNTI, MCS-C-RNTI, TC-RNTI, or SP-CSI-RNTI:
-	If the DCI with the scheduling grant was received with DCI format 0_0 in a common search space, the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the higher layer configured parameter msg3-transformPrecoding. 
-	If the DCI with the scheduling grant was not received with DCI format 0_0 or 0_1 in a UE-specific search space
-	If the UE is configured with the higher layer parameter transformPrecoder in the PUSCH-Config IE [transform-precoding-scheduled], the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to this parameter.
-	If the UE is not configured with the higher layer parameter transformPrecoder in the PUSCH-Config IE [transform-precoding-scheduled], the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the higher layer configured parameter msg3-transformPrecoding.
For PUSCH transmission without grant on a configured grant or scheduled by DCI with CRC scrambled by CS-RNTI:
-	If the UE is configured with the higher layer parameter transformPrecoder in the ConfiguredGrantConfig IE [transform-precoding-TWG], the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to this parameter.
-	If the UE is not configured with the higher layer parameter transformPrecoder in the ConfiguredGrantConfig IE [transform-precoding-TWG], the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the higher layer configured parameter msg3-transformPrecoding.
== End ==
Proposal 8:
· Adopt following TPs for TS38.214 Subclause 6.1.2.1 and Subclause 6.1.2.3.1:
== Begin ==
6.1.2.1	Resource allocation in time domain
[…]
When the If a UE is configured with the higher layer parameter pusch-AggregationFactor > 1, for a PUSCH transmission scheduled by a DCI format 0_0 or 0_1 with CRC scrambled by C-RNTI or MCS-C-RNTI, the same symbol allocation is applied across the pusch-AggregationFactor aggregationFactorUL consecutive slots and the PUSCH is limited to a single transmission layer. The UE shall repeat the TB across the pusch-AggregationFactor aggregationFactorUL consecutive slots applying the same symbol allocation in each slot. The redundancy version to be applied on the nth transmission occasion of the TB is determined according to table 6.1.2.1-2.  
Table 6.1.2.1-2: Redundancy version when pusch-AggregationFactor is present aggregationFactorUL > 1
	rvid indicated by the DCI scheduling the PUSCH
	rvid to be applied to nth transmission occasion

	
	n mod 4 = 0
	n mod 4 = 1
	n mod 4 = 2
	n mod 4 = 3

	0
	0
	2
	3
	1

	2
	2
	3
	1
	0

	3
	3
	1
	0
	2

	1
	1
	0
	2
	3


[…]
6.1.2.3.1	Transport Block repetition for uplink transmissions with a configured grant
The higher layer configured parameters repK and repK-RV define the K repetitions to be applied to the transmitted transport block, and the redundancy version pattern to be applied to the repetitions. For the nth transmission occasion among K repetitions, n=1, 2, …, K, it is associated with (mod(n-1,4)+1)th value in the configured RV sequence. The initial transmission of a transport block may starts at 
-	the first transmission occasion of the K repetitions if the configured RV sequence is {0,2,3,1},
-	any of the transmission occasions of the K repetitions that are associated with RV=0 if the configured RV sequence is {0,3,0,3},
-	any of the transmission occasions of the K repetitions if the configured RV sequence is {0,0,0,0}, except the last transmission occasion when K=8. 
For any RV sequence, the repetitions shall be terminated after transmitting K repetitions, or at the last transmission occasion among the K repetitions within the period P, or when a PDCCH is detected UL grant for scheduling the same TB is received within the period P scheduling a PUSCH for the same HARQ process as the configured grant, whichever occurs is reached first. The UE is not expected to be configured with the time duration for the transmission of K repetitions larger than the time duration derived by the periodicity P.
For both Type 1 and Type 2 PUSCH transmissions with a configured grant, or for a PUSCH transmission scheduled by a DCI format 0_0 or 0_1 with CRC scrambled by CS-RNTI, when the UE is configured with repK > 1, the UE shall repeat the TB across the repK consecutive slots applying the same symbol allocation in each slot. If the UE procedure for determining slot configuration, as defined in subclause 11.1 of [6, TS 38.213], determines symbols of a slot allocated for PUSCH as downlink symbols, the transmission on that slot is omitted for multi-slot PUSCH transmission. 
== End ==
Proposal 9:
· Adopt following TPs for TS38.214 Subclause 6.1.2.2:
== Begin ==
6.1.2.2	Resource allocation in frequency domain
[…]
If the scheduling DCI is addressed to C-RNTI or MCS-C-RNTI and is configured to indicate the uplink resource allocation type as part of the Frequency domain resource assignment field by setting a higher layer parameter resourceAllocation in the PUSCH-Config pusch-Config to 'dynamicswitch', the UE shall use uplink resource allocation type 0 or type 1 for PUSCH as defined by this DCI field. If the scheduling DCI is addressed to CS-RNTI and is configured to indicate the uplink resource allocation type as part of the Frequency domain resource assignment field by setting a higher layer parameter resourceAllocation in the ConfiguredGrantConfig pusch-Config to 'dynamicswitch', the UE shall use uplink resource allocation type 0 or type 1 for PUSCH as defined by this DCI field. Otherwise the UE shall use the uplink frequency resource allocation type as defined by the higher layer parameter resourceAllocation.
The UE shall assume that when the scheduling PDCCH is received with DCI format 0_0, then uplink resource allocation type 1 is used. 
[…]
6.1.2.2.1	Uplink resource allocation type 0
In uplink resource allocation of type 0, the resource block assignment information includes a bitmap indicating the Resource Block Groups (RBGs) that are allocated to the scheduled UE where a RBG is a set of consecutive virtual resource blocks defined by higher layer parameter rbg-Size configured in pusch-Config and the size of the bandwidth part as defined in Table 6.1.2.2.1-1. If the PUSCH is scheduled by a DCI addressed to C-RNTI or MCS-C-RNTI, the UE shall use rbg-Size in the PUSCH-Config; else if the PUSCH is configured transmission or is scheduled by a DCI addressed to CS-RNTI, the UE shall use rbg-Size in the ConfiguredGrantConfig.
== End ==
Proposal 10: 
· Adopt following TP in 38.211 subclause 4.3.2:
== Begin ==
4.3.2	Slots
[…]
A UE not capable of full-duplex communication is not expected to transmit in the uplink during the received downlink symbol and earlier than  after the end of the last received downlink symbol in the same cell where  is given by Table 4.3.2-3.
A UE not capable of full-duplex communication is not expected to receive in the downlink during the transmission of uplink symbol and earlier than  after the end of the last transmitted uplink symbol in the same cell where  is given by Table 4.3.2-3.
== End ==
Proposal 11:
· In case multiple cells with different uplink-downlink-flexible configurations/indications are aggregated and the UE is not capable of simultaneous reception and transmission in the aggregated cells, the following constraints apply:
· if the symbol in the specific cell is a downlink symbol, the UE shall not transmit any signal or channel on a secondary cell in the same symbol 
· if the symbol in the specific cell is an uplink symbol, the UE is not expected to receive any downlink transmissions on the other cell in the same symbol
· if the symbol in the specific cell is a flexible symbol, the UE is not expected to receive any downlink transmissions and transmit any signal or channel on the other cell in the same symbol.
· The specific cell is the PCell, PSCell, or the CC with the smallest cell index across CCs in the band combination.

Panasonic
Proposal 1: The condition to prioritize SI-RNTI should be described as "upon receiving an indication that the system information has changed or upon receiving a PWS notification".
Proposal 2: To clarify "in other than PCell, UE is not required to decode more than one PDSCH", which include PSCell.
Proposal 3: To modify from "not expected" to "not required" as the network needs to configure the case to transmit both C-RNTI PDSCH and SI-RNTI PDSCH but UE is not required to receive both. 
Proposal 4: To clarify "PDSCH with SPS" is same handling with "PDSCH scheduled with C-RNTI or CS-RNTI".
Proposal 5:  DL/UL collision case text in TS38.214 section 5.1 and TS38.211 section 4.3.2 should be merged. TS38.211 section 4.3.2 can be baseline. 
Proposal 6:  DL/UL collision case text in TS38.211 section 4.3.2 should be clarified with what is full duplex and what range of simultaneous Tx/Rx are applied. 
Proposal 7:  To discuss whether configured grant timer is always configured and configured grant in the middle of C-RNTI transmission does not happen of the same HARQ process. 
Ericsson
In the previous sections we made the following observations: 
Observation 1	When DL numerology is higher than UL numerology, HARQ feedback bits associated with different DL slots collide in the fixed HARQ codebook.
Observation 2	When DL numerology is smaller than UL numerology, the HARQ codebook size may be unnecessarily large since it can contain filler NACK entries for K1 values that cannot point to the PUCCH.
Observation 3	Network can avoid sending ambiguity DCIs for configured grant format 0_1 by:
                          a.	Ensure that the total length of the sizes of the following three fields do not change between the two DCI functions:
                           i.	Frequency domain resource assignment (FDRA)
                           ii.	Time domain resource assignment (TDRA),
                          iii.	Frequency hopping flag (FH).
                          b.	Ensure the “fake” DCI field of NDI and “fake” validation values to be invalid in a retransmission.


Based on the discussion in the previous sections we propose the following:
Proposal 1	Adopt the text proposal provided in Section 2.2 to solve the issue identified in Observation 1.
Proposal 2	Adopt the text proposals provided in Section 2.2 to solve the issue identified in Observation 2.
Proposal 3	Adopt the text proposal provided in section 2.3
Proposal 4	Adopt the text proposals provided in section 3.1.
Proposal 5	Include txConfig, maxRank and codebookSubset in the ConfiguredGrantConfig.
Proposal 6	Configure grant retransmission shall apply PUSCH-Config configuration.
Proposal 7	UE detection should prioritize the valid detection of activation/deactivation than retransmission.
Proposal 8	Send LS to RAN2 and adopt the text proposals provided in section 3.2
Proposal 9	Adopt the text proposal provided in section 3.3
Proposal 10	An example TP for capturing RAN1#94 WA on data rate and TBS is shown in section 4.
Proposal 11	In the working assumption on data rate and TBS, define , where  is the number of PDSCH symbols.  d = 1 for , othewise d=0.
Proposal 10	Adopt the text proposal provided in section 5
III
-------------------------------------------- Begin of Text Proposal in TS38.214--------------------------------------------
5.1 UE procedure for receiving the physical downlink shared channel
…
On a frequency range 1 cell, the UE shall be able to decode a PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-RNTI and, during a process of P-RNTI triggered SI acquisition, another PDSCH scheduled with SI-RNTI that partially or fully overlap in time in non-overlapping PRBs, unless the PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-RNTI requires Capability 2 processing time according to subclause 5.3 in which case the UE may skip decoding of the scheduled PDSCH with C-RNTI, MCS-C-RNTI, or CS-RNTI.
…

--------------------------------------------- End of Text Proposal in TS38.214---------------------------------------------
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