[bookmark: OLE_LINK3]3GPP TSG RAN WG1 #100b e-Meeting	R1-2002392
April 20th – 30th, 2020
[bookmark: _Ref133120545]Source:	Sharp
Title:	Remaining issues on PUSCH enhancements for NR URLLC
Agenda Item:	7.2.5.3
[bookmark: DocumentFor]Document for:	Discussion and Decision
Introduction
In RAN1 previous meetings, some agreements and conclusions were made as shown in Annex [1], [2]. There are still some remaining issues on enhancement to URLLC PUSCH and we show our views in this contribution.
[bookmark: OLE_LINK1]Discussions
whether to always assume the number of nominal repetitions is equal to 1 for PUSCH with repetition Type B carrying A-CSI/SP-CSI only
In last 100 e-meeting, following was agreed.
	Agreements:
Introduce reportSlotOffsetList-r16-ForDCIFormat0_1and reportSlotOffsetList-r16-ForDCIFormat0_2 and update TS 38.214 accordingly
· FFS whether or not to always assume the number of nominal repetitions is equal to 1 when PUSCH with repetition Type B carries A-CSI/SP-CSI only.



Regarding FFS point, from technical point of view, the repetition for A-CSI/SP-CSI only seems not necessary. On the other hand, the resource for transmitting A-CSI/SP-CSI only is not required to have low latency and scheduling flexibility. From that perspective, in this CR stage, additional handling on UE side should not be introduced and gNB can control to schedule the TDRA entries without repetition for UEs. To clearly avoid having a repetition for A-CSI/SP-CSI only, the simple solution is to capture “UE does not expect to use TDRA entries with numberofrepetitions > 1 for PUSCH with repetition Type B carrying A-CSI/SP-CSI only” in TS38.214.
Proposal 1:
· UE does not expect to use TDRA entries with numberofrepetitions> 1 when PUSCH with repetition Type B carries A-CSI/SP-CSI only.
TP for PUSCH repetition type B carrying A-CSI/SP-CSI only
The new Rel-16 TDRA tables configured for DCI format 0_1 and 0_2 are also applied to PUSCH carrying A-CSI/SP-CSI only. The rows in the TDRA tables for PUSCH repetition Type B directly indicate the starting symbol S and the allocation length L for PUSCH. However, the current TS38.214 does not mention it and only captures the SLIV for PUSCH carrying A-CSI/SP-CSI only. Therefore, the characteristic of a row in Rel-16 TDRA Tables which directly indicate the start symbol S and the allocation length L should be captured in TS 38.214.
Proposal 2:
· Adopt the following TP for section 6.1.2.1 in TS 38.214 to reflect the characteristic of a row in new Rel-16 TDRA Table which directly indicate the start symbol S and the allocation length L.
	TP
TS 38.214 V16.1.0 (2020-03)
[bookmark: _Toc36645568][bookmark: _Toc29674338][bookmark: _Toc29673345][bookmark: _Toc29673204][bookmark: _Toc27299931][bookmark: _Toc20318033][bookmark: _Toc11352143]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(s) 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 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, the PUSCH mapping type, and the number of repetitions (if numberofrepetitions is present in the resource allocation table) 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(s) 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 the allocated table as defined in 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 the K2 value is determined as , where  are the corresponding list entries of the higher layer parameter
-	reportSlotOffsetListForDCI-Format0-2, if PUSCH is scheduled by DCI format 0_2 and reportSlotOffsetListForDCI-Format0-2 is configured;
-	reportSlotOffsetListForDCI-Format0-1, if PUSCH is scheduled by DCI format 0_1 and reportSlotOffsetListForDCI-Format0-1 is configured;
-	reportSlotOffsetList, otherwise;
< Unchanged parts are omitted >



UCI multiplexing on PUSCH for PUSCH repetition Type B
For the case of the collision between UCI and PUSCH with PUSCH repetition Type B, in RAN1#100 e-meeting, following 4 options were proposed [1]:
	· Option 1: The timeline conditions defined in TS 38.213 Section 9.2.5 should be satisfied by replacing PUSCHs with actual PUSCH repetitions. UCI is multiplexed on the first actual repetition. An actual PUSCH repetition that is not transmitted is not considered in the procedure.
· Option 2: UCI is multiplexed on the first actual repetition that satisfies the timeline conditions defined in TS 38.213 Section 9.2.5.
· Option 3: UCI is multiplexed on the overlapping actual repetition that has the largest number of symbols.
· Option 4 (Other): UCI is multiplexed in all overlapping PUSCH repetitions



From our view, it seems option 1, 2 and 4 are trying to align with Rel-15 principle but option 1-2 and option 4 (Other) follow different Rel-15 principles.
In Rel-15, for the case of collision between UCI and PUSCH with slot aggregation (i.e. PUSCH repetition Type A in Rel-16), the UCI is multiplexed in all overlapping PUSCHs.
	[bookmark: _Hlk37064354]38.213 (9	UE procedure for reporting control information)
If a UE transmits a PUSCH over multiple slots and the UE would transmit a PUCCH with HARQ-ACK and/or CSI information over a single slot and in a slot that overlaps with the PUSCH transmission in one or more slots of the multiple slots,and the PUSCH transmission in the one or more slots fulfills the conditions in Subclause 9.2.5 for multiplexing the HARQ-ACKand/or CSI information, the UE multiplexes the HARQ-ACK and/or CSI information in the PUSCH transmission in the one or more slots. The UE does not multiplex HARQ-ACK and/or CSI information in the PUSCH transmission in a slot from the multiple slots if the UE would not transmit a single-slot PUCCH with HARQ-ACK and/or CSI information in the slot in case the PUSCH transmission was absent.



On the other hand, in Rel-15, for the case of collision between UCI and multiple PUSCHs with different TBs within a slot, the UCI is multiplexed in the earliest PUSCH in the slot.
	38.213 [bookmark: _Toc26719403][bookmark: _Toc20311578][bookmark: _Toc12021466] (9	UE procedure for reporting control information)
If a UE transmits multiple PUSCHs in a slot on respective serving cells and the UE would multiplex UCI in one of the multiple PUSCHs and the UE does not multiplex aperiodic CSI in any of the multiple PUSCHs, the UE multiplexes the UCI in a PUSCH of the serving cell with the smallest ServCellIndex subject to the conditions in Subclause 9.2.5 for UCI multiplexing being fulfilled. If the UE transmits more than one PUSCHs in the slot on the serving cell with the smallest ServCellIndex that fulfil the conditions in Subclause 9.2.5 for UCI multiplexing, the UE multiplexes the UCI in the earliest PUSCH that the UE transmits in the slot.



It means that, in Rel-15, UCI is multiplexed with all overlapped PUSCH repetitions with same TB, but there is only one PUSCH with UCI per slot (in numerology for PUSCH).
For PUSCH repetition Type B in Rel-16, the difference from Rel-15 is that multiple PUSCHs with same TB can be located per slot. In this case, the main issue is whether UCI is multiplexed with a single repetition or with all overlapping repetitions. Although the motivation to repeat UCI in a slot is quite limited, the impact of UCI overhead by having multiple UCI per slot may increase (especially in segmentation case). Therefore, from the performance of PUSCH repetition perspective, it does not need to align with the rule for PUSCH repetition type A, and UCI multiplexing on an actual repetition is more preferable (i.e. option 1-3).
Among 3 options, there are some difference about “spec impact”, “scheduling flexibility for PUSCH/PUCCH” and “latency”, but we think either option can work. Therefore, we slightly prefer option 1 from the view of specification simplicity. If there is an issue on the number of symbols of PUSCH by segmentation, additional limitation of applicable PUSCH for multiplexing can be introduced.
Proposal 3:
· UCI is multiplexed on a single actual repetition that satisfies the timeline conditions defined in TS 38.213 Section 9.2.5
· Baseline is that the actual repetition is the first repetition of the overlapped actual repetitions
· FFS: additional limitation of the overlapped actual repetitions (e.g. the number of symbols) 

Conclusion
In this contribution, we have following proposals:
Proposal 1:
· UE does not expect to use TDRA entries with numberofrepetitions> 1 when PUSCH with repetition Type B carries A-CSI/SP-CSI only.
Proposal 2:
· Adopt the following TP for section 6.1.2.1 in TS 38.214 to reflect the characteristic of a row in new Rel-16 TDRA Table which directly indicate the start symbol S and the allocation length L.
	TP
TS 38.214 V16.1.0 (2020-03)
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(s) 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 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, the PUSCH mapping type, and the number of repetitions (if numberofrepetitions is present in the resource allocation table) 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(s) 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 the allocated table as defined in 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 the K2 value is determined as , where  are the corresponding list entries of the higher layer parameter
[bookmark: _GoBack]-	reportSlotOffsetListForDCI-Format0-2, if PUSCH is scheduled by DCI format 0_2 and reportSlotOffsetListForDCI-Format0-2 is configured;
-	reportSlotOffsetListForDCI-Format0-1, if PUSCH is scheduled by DCI format 0_1 and reportSlotOffsetListForDCI-Format0-1 is configured;
-	reportSlotOffsetList, otherwise;
< Unchanged parts are omitted >



Proposal 3:
· UCI is multiplexed on a single actual repetition that satisfies the timeline conditions defined in TS 38.213 Section 9.2.5
· Baseline is that the actual repetition is the first repetition of the overlapped actual repetitions
· FFS: additional limitation of the overlapped actual repetitions (e.g. the number of symbols) 
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