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1. Introduction

	16-2a-3
	Out-of-order operation for UL
	1. Support out-of-order operation for PDCCH to PUSCH
	16-2a
	Yes
	N/A
	
	Per band
	No
	No
	
	Note: “Same closed loop index for power control across PUSCHs associated with different CORESETPoolIndex values is not supported by a UE indicating the support of this feature”
	Optional with capability signalling


The UE features list for Rel-16 NR after RAN1#103 e-meeting[1] includes the feature group 16-2a-3 to support of out-of-order operation for PDCCH to PUSCH for multi-DCI based M-TRP transmission. To reduce the UE complexity for close loop power control, a note was added as below to introduce the restriction that same closed loop index for PUSCHs associated with different CORESETPoolIndex is not supported by a UE supporting UL out-of-order. That is, for a UE supporting this FG, different close loop indexes should be configured for PUSCHs associated with different CORESETPoolIndex. 
We provide a text proposal in this contribution for potential issue of this UE feature.
2. Discussion
According to current 38.213[2], if SRI-PUSCH-PowerControl is not provided by RRC or SRI is not included in a DCI, only single close loop index [image: image1.wmf]0
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 should be assumed by UE for the PUSCH. For a UE indicating support of FG 16-2a-3, additional scheduling restriction will be introduced for the following cases:
· Once DCI format 0_0 is scheduled for CORESETPoolIndex=0 (l=0), the DCI format can’t be scheduled by CORESETPoolIndex=1, and only close loop index l=1 can be configured for PUSCH associated with CORESETPoolIndex=1.
· If UE reports capability of single SRS resource in the SRS resource set for codebook (maxNumberSRS-ResourcePerSet equal to 1), SRI will not be included in any UL grant. In this case, only PUSCH associated with one value of CORESETPoolIndex can be scheduled, which means multi-DCI based M-TRP transmission can’t be supported for uplink. 
· In FR1, gNB is not likely to configure SRI-PUSCH-PowerControl or multiple SRS resources for beam selection in the SRS resource set for codebook. Without SRI in DCI or SRI-PUSCH-PowerControl, only PUSCH associated with one value of CORESETPoolIndex can be scheduled by gNB.
In a summary, for a UE supporting out-of-order operation for uplink, PUSCHs scheduled by different CORESETPoolIndex can hardly be supported especially in FR1, since the same default close loop index is defined for different CORESETPoolIndex. There is not such restriction for UEs not supporting this FG. The restriction makes the FG 16-2a-3 meaningless and support of it becomes a block to support PUSCH scheduled with different CORESETPoolIndex. To avoid such unreasonable restriction on scheduling, different default close loop indexes should be defined for different CORESETPoolIndex. That is, if SRI-PUSCH-PowerControl is not provided or SRI is not included in a DCI, close loop index l=0 and l=1 should be respectively applied to PUSCHs associated with CORESETPoolIndex=0 and CORESETPoolIndex=1.It also avoids the same close loop index for PUSCHs targeting different TRPs and allows TRP specific closed loop power control. The mechanism can be directly extended to PUCCH to avoid similar issue considering PUCCH-SpatialRelationInfo is optional.
Proposed TP for 38.213 (PUSCH):
	7.1.1
UE behaviour
(omitted part)
-
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 if the UE is configured with twoPUSCH-PC-AdjustmentStates and [image: image3.wmf]0
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 if the UE is not configured with twoPUSCH-PC-AdjustmentStates or if the PUSCH transmission is scheduled by a RAR UL grant as described in Clause 8.3
-
For a PUSCH (re)transmission configured by ConfiguredGrantConfig, the value of [image: image4.wmf]{
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 is provided to the UE by powerControlLoopToUse
-
If the UE is provided SRI-PUSCH-PowerControl, the UE obtains a mapping between a set of values for the SRI field in a DCI format scheduling the PUSCH transmission and the [image: image5.wmf]l

 value(s) provided by sri-PUSCH-ClosedLoopIndex and determines the [image: image6.wmf]l

 value that is mapped to the SRI field value

-
If the PUSCH transmission is scheduled by a DCI format that does not include an SRI field, or if an SRI-PUSCH-PowerControl is not provided to the UE, l=1 if the PUSCH is scheduled by a PDCCH received in a CORESET which is configured with CORESETPoolIndex equal to 1 [image: image7.wmf]0
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 otherwise.
-
If the UE obtains one TPC command from a DCI format 2_2 with CRC scrambled by a TPC-PUSCH-RNTI, the [image: image8.wmf]l

 value is provided by the closed loop indicator field in DCI format 2_2


Proposed TP for 38.213 (PUCCH):
	7.2.1
UE behaviour

(omitted part)
-
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 is a TPC command value and is included in a DCI format 1_0 or DCI format 1_1 for active UL BWP [image: image10.wmf]b

 of carrier [image: image11.wmf]f

 of the primary cell [image: image12.wmf]c

 that the UE detects for PUCCH transmission occasion [image: image13.wmf]i

 or is jointly coded with other TPC commands in a DCI format 2_2 with CRC scrambled by TPC-PUCCH-RNTI [5, TS 36.212], as described in Clause 11.3

-
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 if the UE is provided twoPUCCH-PC-AdjustmentStates and PUCCH-SpatialRelationInfo and [image: image15.wmf]0
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 if the UE is not provided twoPUCCH-PC-AdjustmentStates 
-   If the UE is not provided PUCCH-SpatialRelationInfo, l=1 if the PUCCH is scheduled by a PDCCH received in a CORESET which is configured with CORESETPoolIndex equal to 1, l=0 otherwise.
-
If the UE obtains a TPC command value from a DCI format 1_0 or a DCI format 1_1 and if the UE is provided PUCCH-SpatialRelationInfo, the UE obtains a mapping, by an index provided by p0-PUCCH-Id, between a set of pucch-SpatialRelationInfoId values and a set of values for closedLoopIndex that provide the [image: image16.wmf]l

 value(s). If the UE receives an activation command indicating a value of pucch-SpatialRelationInfoId, the UE determines the value closedLoopIndex that provides the value of [image: image17.wmf]l

 through the link to a corresponding p0-PUCCH-Id index 


3. Conclusion
In this contribution, we provide one TP for default close loop index for different TRPs to better support M-TRP transmission with uplink out-of-order.
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