[bookmark: OLE_LINK26][bookmark: OLE_LINK25]3GPP TSG RAN WG1 #102-e		                                                       R1-2005349
e-Meeting, August 17th – 28th, 2020 

Source:	vivo
Title:	PUSCH enhancements for URLLC
Agenda Item:	7.2.5.3
Document for:	Discussion and Decision
1. [bookmark: _Ref490222521][bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In RAN1#101 e-meeting, some issues for PUSCH enhancements for URLLC were discussed. In this contribution, we share our views on one remaining issue of PUSCH enhancements for URLLC.
2. Discussion on PUSCH repetitions
2.1 Transmission layer for PUSCH repetition type B 
In current spec, for PUSCH repetition Type A, in case K>1, the PUSCH is limited to a single transmission layer. However, the number of layer(s) for PUSCH repetition type B has not been defined yet. In our views, the same limit should be applied considering the high reliability requirement for UE configured with more than one repetition. Therefore, for PUSCH repetition type B, in case K>1, PUSCH should also be limited to a single transmission layer. 
However, different from PUSCH repetition Type A, the main feature for PUSCH repetition Type B is it supports one nominal repetition split into multiple actual repetitions when the nominal repetition runs into invalid symbol(s). Therefore, when K=1, it is not clear whether such single transmission layer is also applied for the case where the single nominal repetition is split into multiple actual repetitions. For this case, two options can be selected:
· Option 1: More than one layers transmission is NOT supported if K=1 and one nominal repetition is segmented into multiple actual repetitions.
· Option 2: The number of transmission layer(s) is based on the indication/configuration if K=1 and one nominal repetition is segmented into multiple actual repetitions.
For DG and the first transmission of Type 2 CG PUSCH after activation, if gNB want to scheduling transmission with more than one layer, it can avoid that a single nominal repetition is split when K=1. 
For Type1 CG PUSCH and Type 2 CG other than the first transmission, it is difficult to avoid the potential split when run into slot boundary or invalid symbols. Therefore, the transmission with more than one layers can be allowed if one nominal repetition is segmented although there is performance degradation.  
It is desirable that the unified behavior can be applied to both DG and CG PUSCH.  At this stage, we slight prefer option 2. The corresponding TP is provided as below.
Proposal 1: If numberofrepetitions is configured, in case the number of nominal repetitions >1, PUSCH is limited to a single transmission layer.

Text Proposal for 38.214 
--------------------------------------------------------- Start of TP -----------------------------------------
6.1.2.1	Resource allocation in time domain

….....
For PUSCH repetition Type B, except for PUSCH transmitting CSI report(s) with no transport block, the number of nominal repetitions is given by numberofrepetitions. If numberofrepetitions >1, the PUSCH is limited to a single transmission layer. For the n-th nominal repetition, n = 0, …, numberofrepetitions - 1,


-	The slot where the nominal repetition starts is given by , and the starting symbol relative to the start of the slot is given by .


-	The slot where the nominal repetition ends is given by , and the ending symbol relative to the start of the slot is given by .
…….
--------------------------------------------------------------------------------------------End of TP ------------------------------------------------------------

3. Conclusion
In the contribution, we have some investigations on one remaining issue of URLLC PUSCH enhancement, and propose that,
Proposal 1: If numberofrepetitions is configured, in case the number of nominal repetitions >1, PUSCH is limited to a single transmission layer.

Text Proposal for 38.214 
--------------------------------------------------------- Start of TP -----------------------------------------
6.1.2.1	Resource allocation in time domain

….....
For PUSCH repetition Type B, except for PUSCH transmitting CSI report(s) with no transport block, the number of nominal repetitions is given by numberofrepetitions. If numberofrepetitions >1, the PUSCH is limited to a single transmission layer. For the n-th nominal repetition, n = 0, …, numberofrepetitions - 1,


-	The slot where the nominal repetition starts is given by , and the starting symbol relative to the start of the slot is given by .


-	The slot where the nominal repetition ends is given by , and the ending symbol relative to the start of the slot is given by .
…….
--------------------------------------------------------------------------------------------End of TP ------------------------------------------------------------
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