
3GPP TSG RAN WG1 #100-E		R1-2000483
Athens, Greece, February 24th – 28th, 2020

Source:	OPPO
Title:	Inter UE Tx prioritization and multiplexing
Agenda Item:	7.2.6.5
Document for:	Discussion and Decision

Introduction
In RAN1 #99, some working assumption and agreements were achieved in the following [1]:

Agreement:
· There is no enhancement to PDCCH monitoring capability (number of BD and non-overlapping CCEs) specifically for UL CI monitoring purpose
Agreement:
· The maximum monitoring periodicity for UL CI is [5] slots 
Agreements:
· Up to X BDs can be configured for UL CI
· FFS per UL CI monitoring occasion or per span
· The value of X is to be concluded during this week
· Note: UE is not expected to be configured with search space configuration for UL CI with AL and number of candidates exceeding X BDs
Agreement:
· The maximum size for dci-PayloadSize-forCI is 126
Agreements:
· Possible values for RRC parameter timedurationforCI can be:
· If the configured UL CI monitoring periodicity is >1 slot or 1-slot with only one monitoring occasion 
· At least the same as the configured UL CI monitoring periodicity
· FFS whether or not to additionally support multiple of UL CI monitoring periodicity
· Otherwise (i.e., >1 monitoring occasion within 1 slot when 1-slot is the configured UL CI monitoring periodicity)
· {2, 4, 7, [14]} OS, which SCS is used when determine the time duration
· SCS for the DL BWP carrying UL CI
· FFS The UE is not expected to be configured with a time duration for CI less than the time different (in symbols) between any adjacent monitoring occasions in a slot

Proposals:
· Possible values for RRC parameter CI-PayloadSize can be
· Alt1: {7,14,21,28, 56, 70} 
· Note that 14 has already been agreed. 
· Alt2: Any size in range of 1~126bits
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Agreements:
· Possible values (16 values) for RRC parameter CI-PayloadSize are 
· {[1],2,4,[5],7,8,[10],14,16,[20],[25],28,32,[35],56,112}
· timeGranularityforCI is defined as number of partitions within the time region, and possible values are
· {1,2,4,7,14,28}
· The configured value of CI-PayloadSize shall be a multiple integer of the configured value of timeGranularityforCI
Agreements:
· The frequency region for UL CI is derived by the following
· A RIV indication configured by RRC within value range of (0..37949) (i.e. the same way as IE “locationAndBandwidth” for BWP configuration ), the configuration is per serving cell specific
· The reference point is derived based on the RRC parameter offsetToCarrier (existing parameter, same way as BWP configuration)
· A reference SCS (no RRC configuration) for a serving cell (to handle the case where a UE is configured with multiple BWPs using different SCSs on the serving cell), 
· Use the SCS for the DL BWP carrying UL CI as the reference SCS
Agreements:
· Support per serving cell configuration for the following parameters
· CI-PayloadSize
· timedurationforCI
· timeGranularityforCI
· frequencyRegionforCI
Agreements:
· If a serving cell is configured with SUL, each UL carrier (SUL and non-SUL) can be configured with different positionInDCI.
Agreements:
· The DL symbols indicated by tdd-UL-DL-ConfigurationCommon are excluded from the reference time region for UL CI
· The partition of reference time region is done after excluding the DL symbols
· The symbols used for SSB are also excluded
Agreements:
· Clarification of 2D-bitmap
· 2D-bitmap is to use X bits for bitmap indication over a time/frequency region with M partitions in time and N partitions in frequency, and X=M x N
Agreements:
Regarding “FFS whether or not to additionally support multiple of UL CI monitoring periodicity”
· If the configured UL CI monitoring periodicity is >1 slot or 1-slot with only one monitoring occasion, no additionally support that the time duration to be multiple of UL CI monitoring periodicity

Agreement
To determine the P0 value in case SRI is not configured in the DCI
· Option 1A: The open-loop power control parameter set indication field in the DCI can be configurable to be 1 or 2bits
· P0-PUSCH-Set can provide up to two P0 values
· UE uses the P0 values according to open loop power control indication field in DCI 
· UE use P0 from P0-PUSCH-AlphaSet when
· open-loop power control parameter set indication field is 1bit and “0” is indicated, or
· open-loop power control parameter set indication field is 2bits and “00” is indicated
· Open-loop power control parameter set indication field can be separately configurable for DCI format 0_1 and DCI format 0_2
· If open-loop power control parameter set indication field is not present for a DCI format, use P0 from P0-PUSCH-AlphaSet
· A single configuration of P0-PUSCH-Set applies to both DCI format 0_1 and DCI format 0_2
· 

In this contribution, we focus on UL preemption and power control.

UL CI
Configuration for the start of reference time region
In RAN#1 98bis meeting, there is an agreement about the start of reference time region. The reference time region starts from X symbols after the ending symbol of the PDCCH CORESET carrying the UL CI, where X is at least equal to the minimum processing time for UL cancelation. Whether X can be configured is FFS.
Considering TDD case, the slot/symbol determined by UL CI may not be DL symbols, then UL CI cannot be transmitted. Due to eMBB transmission cannot be stopped, URLLC scheduling will be restricted or Interference from eMBB will impact reliability of URLLC. In this way, gNB need avoid overlapped schedule to meet the performance requirement. If X could be configured, X lager than minimum process time can be used. It will reduce the complexity of scheduling algorithm.  
Proposal 1: The reference time region starts from X symbols after the ending symbol of the PDCCH CORESET carrying the UL CI , where X needs to be configured

Overlapped range for UL CI 
Due to time interval of reference time region and the search space period may be different, the resource indicated by multiple UL CIs may be overlapped and indication result may be different, as shown in Figure 1. It is reasonable to follow latest UL CI due to the latest UL CI is determined by the latest scheduling. And there should be a limitation for UL CI. For example, 1st CI indicates a resource which is not used by URLLC, but 2nd PI indicates the same resource which is used by URLLC, the eMBB UE should consider that the resource is used for URLLC. The situation that 1st PI indicates a resource used for URLLC and 2nd PI indicates the same resource not used for URLLC is not allowed, shows as Figure 1.


Figure 1 Overlapped cancelation resources 
Proposal 2: The resource indicated by UL CI maybe overlapped and the overlapped resource is determined by the latest UL CI. 

Validation issue  
According to agreement, UE will cancel transmission when UL CI indicates resource to be cancelled. However, the resource indicated by UL CI is common resource for URLLC and eMBB and UL CI is group common signaling which can be received by both URLLC and eMBB. It means when eMBB transmission is cancelled, URLLC transmission will also be cancelled, which is not expected shown in Figure 2, 



Figure 2 Transmission cancelation
To avoid cancel eMBB only, transmission cancellation is determined by both UL CI and traffic priority in PUSCH. As shown in Figure 3, if the resource indicated by UL CI is used to transmit URLLC, UE cannot cancel this transmission. If the resource indicated by UL CI is used to transmit eMBB, UE should cancel this transmission.
In Rel-16, traffic priority in PUSCH is indicated by priority index, which is used to support two HARQ-ACK codebook and intra-UE prioritization. So priority index can also be used to indicate traffic priority in inter-UE multiplexing. And transmission cancellation is determined by both UL CI and priority index.


Figure 3 Transmission cancelation
Proposal 3: Canceled transmission is determined by both UL CI and priority index.
When the part of resource in frequency domain is indicated to be cancelled. There are two cancelation schemes as shown in Figure 4.
Option 1: cancel all transmission in the symbols indicated by UL CI
Option 2: cancel transmission within the region indicated by UL CI.
Option 1 is easier to cancel. Option 2 has better resource usage however implementation complexity is high. Considering extremely processing time, option 1 is preferred.

Figure 4 Partial overlapped resource in frequency domain
Proposal 4: UE will cancel all transmission in the symbols indicated by UL CI.
Power control solution
1.1 Remaining issues on power control for dynamic scheduling
In RAN1 98bis meeting, the agreement includes one bit (separately from SRI) in UL grant is used to indicate the open loop power control parameter set. The transmission power is calculated at least by both open-loop power control parameter and TPC parameter. And how to use TPC command in DCI need to be discussed.
If high layer parameters tpc-Accumulation is configured as enabled, the TPC parameter will accumulate with accumulated TPC before. It is not clear that the accumulated TPC is calculated separately for different open-loop power control parameter or there is only one accumulated TPC for all open-loop power control parameters. TPC command is configured in scheduling DCI in order to track channel. So it is suitable to use one accumulated TPC for all open-loop power control parameters.
Proposal 5: Use a unified TPC accumulated value for all open-loop power control parameters.
1.2 Remaining issues on power control for configured grant
In 98bis, there is conclusion that no enhancement for CG-PUSCH power control in Rel-16 for inter-UE multiplexing. So in configured grant region, inter-UE collision should be avoided. However, in dynamic region, inter-UE collision cannot be avoided. And retransmission of CG-PUSCH is scheduled in dynamic region. So power control enhancement should be considered for retransmission of CG-PUSCH. The straightforward way is that open-loop power control parameter is also used for CG-PUSCH retransmission to support inter-UE multiplexing.
Proposal 6: Open-loop power control parameter is used for CG-PUSCH retransmission to support inter-UE multiplexing.
Text proposals
In RAN1#99, the following agreement was made for frequency region for UL CI.
	Agreements:
· The frequency region for UL CI is derived by the following
· A RIV indication configured by RRC within value range of (0..37949) (i.e. the same way as IE “locationAndBandwidth” for BWP configuration ), the configuration is per serving cell specific
· The reference point is derived based on the RRC parameter offsetToCarrier (existing parameter, same way as BWP configuration)
· A reference SCS (no RRC configuration) for a serving cell (to handle the case where a UE is configured with multiple BWPs using different SCSs on the serving cell), 
· Use the SCS for the DL BWP carrying UL CI as the reference SCS



This agreement is not clear in the specification.
Proposal 7: The reference SCS definition for frequency region should be modified in TS38.213.
	[bookmark: _GoBack]For a group of symbols,  bits from each set of bits have a one-to-one mapping with  groups of PRBs where each of the first  groups includes  PRBs and each of the remaining  groups includes  PRBs. A UE determines a first PRB index as  and a number of contiguous RBs as  from frequencyRegionforCI that indicates an offset  and a length  as RIV according to [6, TS 38.214], and from offsetToCarrier that indicates  for a SCS configuration of an active DL UL BWP where the UE monitors PDCCH for DCI format 2_4 detection. A UE determines a PRB with respect to a SCS configuration of an active DL BWP where the UE monitors PDCCH for DCI format 2_4 detection.



Conclusions
In this contribution, we show our views on UL inter UE Tx prioritization and multiplexing with following observations and proposals:

Proposal 1: The reference time region starts from X symbols after the ending symbol of the PDCCH CORESET carrying the UL CI , where X needs to be configured
Proposal 2: The resource indicated by UL CI maybe overlapped and the overlapped resource is determined by the latest UL CI. 
Proposal 3: Canceled transmission is determined by both UL CI and priority index.
Proposal 4: UE will cancel all transmission in the symbols indicated by UL CI.
Proposal 5: Use a unified TPC accumulated value for all open-loop power control parameters.
Proposal 6: Open-loop power control parameter is used for CG-PUSCH retransmission to support inter-UE multiplexing.
Proposal 7: The reference SCS definition for frequency region should be modified in TS38.213.
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