
3GPP TSG RAN WG1 Meeting #102-e	R1-2005791
E-meeting, August 17-28, 2020

Agenda Item:	7.2.5.5
Source:	Huawei, HiSilicon
Title:	Corrections on UL inter-UE multiplexing 
Document for:	Discussion and Decision

Introduction
[bookmark: _Ref129681832]In this contribution corrections and remaining issues for Rel-16 are discussed, including the earlier cancellation for UL CI and a problem related to the time region indication by UL CI. 
Discussion 
Earlier cancellation for UL CI
During the email discussion in RAN1 #101-e, the following issue did not reach a conclusion.
Issue 6: Earlier cancellation relaxation for UL CI
In the summary [1] of the email discussion, the following two alternatives as noted below have been given as starting point for further discussion in RAN1#102-e.
	Alternatives from FL summary: 
· Alt 1: The first indicated symbol by DCI format 2_4 for cancellation is the latest time that the UE should start the cancellation of PUSCH and UE is allowed to cancel before that symbol
· Alt 2: The first indicated symbol by DCI format 2_4 for cancellation is exact the time that the UE starts the cancellation 



It should be noted that Alternative 2 is already supported in the specification. Thus, going for alternative #1 would overturn previous agreements and require more specification effort. 
Observation 1: Alternative #2 “The first indicated symbol by DCI format 2_4 for cancellation is exact the time that the UE starts the cancellation” is already supported in Rel-16.
Besides for the reason that Alt#2 already is supported in the specification, we also see significant performance benefits compared to Alt#1. Therefore, we support Alt#2 for this issue, it should be fully controllable by the gNB when the UE is cancelling its UL transmission.
An eMBB UE that is monitoring UL CI, should still transmit the symbols before the first indicated symbol indicated by DCI format 2_4. Otherwise, the negative performance impact would be too significant, especially considering that UL CI is a group common signal and applicable to multiple UEs. If the cancellation behavior in case of inter UE multiplexing is fully under the control of the gNB, then CBG based transmission can be efficiently used to protect the eMBB system performance. 
In case that the UE would be allowed to cancel before the first indicated symbol by DCI format 2_4, the gNB would have no knowledge when the cancelling starts and it would assume that the UE is cancelling from the starting symbol of the affected PUSCH, otherwise it may need to do blind detection from the starting symbol to check whether it is transmitted or not. Also for the eMBB UE, if it would decide to cancel from the first indicated symbol and to transmit the earlier symbols, it may be a waste of power because gNB might not try to receive the symbols before the indicated symbols.
For the case of intra-UE multiplexing, it has earlier been agreed that the UE may cancel a transmission earlier than the latest allowed deadline. The reason was to ease the UE implementation. But the case of inter-UE multiplexing is different. For intra-UE multiplexing a LP transmission is replaced by a high priority transmission. Thus, the impact on the implementation is tougher than for inter-UE multiplexing where the transmission just need to be stopped. For the cancellation due to UL CI, defining an exact cancellation time will not incur significant implementation complexity for the UE.
Based on the above discussions, we have the following proposal:
Proposal 1: Do not change the specification that the first indicated symbol by DCI format 2_4 for cancellation is exact the time that the UE starts the cancellation.
Time region partitions caused by DL and SSB symbols
In the RAN1#100e meeting, the problem of time region partitions caused by DL and SSB symbols was raised [2] and [3]. After excluding symbols for reception of SS/PBCH blocks and DL symbols indicated by tdd-UL-DL-ConfigurationCommon, the number of remaining symbols in the time region may be smaller than the number of partitions provided by timeGranularityforCI, which will result into wasted bits.
[bookmark: _Ref36655743]In this section, another issue associated with DL and SSB symbols will be discussed. The symbol group in the time region may be split into two separate non-consecutive parts because of DL and/or SSB symbols in between them. This is illustrated in Figure 1 below, where the time region consists of three slots after excluding cell-specific semi-static DL symbols. The second slot (U) and the third slot (F) of the time region are not consecutive in actual time. The total number of OFDM symbols indicated by UL CI for this example is 42. If the value of timeGranularityforCI is set to 7, then the number of OFDM symbols in each time region would be 42/7=6. Among these seven time regions, two of them are crossing the slot boundary (marked in green and red in Figure 4). Furthermore, the red region is across two DL slots and not continuous in time. 
[image: ]
[bookmark: _Ref37251531]Figure 1 - UL CI time region splits into two regions
[bookmark: OLE_LINK28][bookmark: OLE_LINK29]When the gNB decides to schedule an URLLC UE in the last symbols of the second slot (U), it will set the bit value for the corresponding time region of UL CI to “1” to cancel the transmission from eMBB UEs in the corresponding symbols. Then the transmission from eMBB UEs on the first symbol of the third slot will be cancelled as the bit value for this region is “1”, and probably the transmission in the following symbols will also be cancelled as the PUSCH is entirely cancelled starting from the first impacted symbol. But when sending the UL CI, it is unknown if a URLLC transmission will occur in both of the two sub-regions. The eMBB transmission may be cancelled unnecessarily which will impact the network performance. This problem is critical when one part of the group after the split only consists of one symbol.
To avoid this unnecessary cancellation, group combination rules can be introduced. When one part after splitting consists of only one symbol, this part can be merged to the neighbor section to make each group consist of consecutive symbols in time. 
Based on the above analysis, we propose the following text proposal.
Proposal 2: Take the following text proposal for Subclause 11.2A in TS 38.213 v16.2.0.
	Text Proposal for 38.213:
 sets of bits from the MSB of the  bits have a one-to-one mapping with  groups of symbols. A UE determines the number of symbols for each group as following:
· Step 1:  where eEach of the first  groups includes  symbols and each of the remaining  groups includes  symbols. 
· Step 2: When the ith group is across symbols for reception of SS/PBCH blocks and DL symbols indicated by tdd-UL-DL-ConfigurationCommon, it will be divided into two parts. When one part consists only one symbol, merge this symbol into the neighbor group if the neighbor group exists.

A UE determines a symbol duration with respect to a SCS configuration of an active DL BWP where the UE monitors PDCCH for DCI format 2_4 detection.



Conclusion
Based on the discussion of the paper, we make the following observation and proposals:
For the issue of earlier cancellation for UL CI:
Observation 1: Alternative #2 “The first indicated symbol by DCI format 2_4 for cancellation is exact the time that the UE starts the cancellation” is already supported in Rel-16.
Proposal 1: Do not change the specification that the first indicated symbol by DCI format 2_4 for cancellation is exact the time that the UE starts the cancellation.
For determining the reference resources:
[bookmark: _GoBack]Proposal 2: Take the following text proposal for Subclause 11.2A in TS 38.213 v16.2.0.

	Text Proposal for 38.213:
 sets of bits from the MSB of the  bits have a one-to-one mapping with  groups of symbols. A UE determines the number of symbols for each group as following:
· Step 1:  where eEach of the first  groups includes  symbols and each of the remaining  groups includes  symbols. 
· Step 2: When the ith group is across symbols for reception of SS/PBCH blocks and DL symbols indicated by tdd-UL-DL-ConfigurationCommon, it will be divided into two parts. When one part consists only one symbol, merge this symbol into the neighbor group if the neighbor group exists.

A UE determines a symbol duration with respect to a SCS configuration of an active DL BWP where the UE monitors PDCCH for DCI format 2_4 detection.
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