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1. Introduction
In this contribution, we discuss corrections for low latency and overhead beam selection.

2. Low latency and overhead beam selection
2.1 Default spatial relation info in FR2
According to TS38.101-2 (beam correspondence requirement) [1], all UEs shall support beam correspondence regardless of the beam correspondence capability. The beam correspondence requirement is shown in appendix, and summarized as below:
· The meaning of [bit-1] is that UE supports the beam correspondence and meets the requirement of the beam correspondence
· The meaning of [bit-0] is that UE supports the beam correspondence and meets the requirement of the beam correspondence,
· 1) without any realization of the requirement, if additional SRS beam sweeping is configured
· 2) with 3~3.2 dB realization of the requirement, if additional SRS beam sweeping is not configured

However, Rel.16 default spatial relation for PUCCH was specified only when the beam correspondence capability is reported. There is no clear reason of this limitation because all UEs shall support beam correspondence regardless of the beam correspondence capability. Hence, we propose to remove the restriction of the UE capability of beamCorrespondenceWithoutUL-BeamSweeping. Also, it is expected that UE capability of default spatial relation is introduced in Rel.16. Hence, it is better to use this capability as applicable condition of the default spatial relation. 

Proposal 1: 
· Default spatial relation for dedicated-PUCCH/SRS is supported regardless of UE capability of beamCorrespondenceWithoutUL-BeamSweeping. 
· Default spatial relation for dedicated-PUCCH/SRS is applied when corresponding UE capability is reported.
· Adopt the following TP in TS38.213 section 9.2.2:

	[bookmark: _Toc12021477][bookmark: _Toc20311589]9.2.2	PUCCH Formats for UCI transmission
[…]
If a UE
-	reports indicates a capability to support beamCorrespondenceWithoutUL-BeamSweeping [DefaultSpatialRelation], 
-	is not provided pathlossReferenceRSs in PUCCH-PowerControl, 
-	is provided enableDefaultBeamPlForPUCCH, and 
-	is not provided PUCCH-SpatialRelationInfo, and
-	is not provided CORESETPoolIndex value of 1 for any CORESET, or is provided CORESETPoolIndex value of 1 for all CORESETs, in ControlResourceSet and no codepoint of a TCI field, if any, in a DCI format of any search space set maps to two TCI states [5, TS 38.212]  
a spatial setting for a PUCCH transmission from the UE is same as a spatial setting for PDCCH receptions by the UE in the CORESET with the lowest ID on the active DL BWP of the PCell.
[…]



2.2. Default PL-RS for PUSCH scheduled by DCI format 0_1
For PUSCH scheduled by DCI format 0_1, if SRS resource associated with SRI has neither configuration of spatial relation nor PL-RS, default spatial relation is applied for the PUSCH. However, there is no way to align PL-RS of PUSCH with the default spatial relation. Considering default spatial relation is designed to align with the default PL-RS for all other cases (i.e. PUCCH, SRS, PUSCH scheduled by DCI format 0_0), we believe it is essential to align the default spatial relation and Pl-RS for PUSCH scheduled by DCI format 0_1.
Proposal 2: 
· If the UE is provided enableDefaultBeamPlForSRS and is provided neither PUSCH-PathlossReferenceRS nor PUSCH-PathlossReferenceRS-r16, the PL-RS for PUSCH scheduled by DCI format 0_1 is determined by the PL-RS of SRS resource with usage CB/NCB associated with SRI. 
· Adopt the following TP in TS38.213 section 7.3.1:

	7.3.1	UE behaviour
[…]
-	If the UE is provided SRI-PUSCH-PowerControl and more than one values of PUSCH-PathlossReferenceRS-Id, the UE obtains a mapping from sri-PUSCH-PowerControlId in SRI-PUSCH-PowerControl between a set of values for the SRI field in a DCI format scheduling the PUSCH transmission and a set of PUSCH-PathlossReferenceRS-Id values and determines the RS resource index [image: ] from the value of PUSCH-PathlossReferenceRS-Id that is mapped to the SRI field value where the RS resource is either on serving cell [image: ] or, if provided, on a serving cell indicated by a value of pathlossReferenceLinking
[bookmark: _GoBack]-	If the PUSCH transmission is scheduled by a DCI format 0_1, and if the UE is provided enableDefaultBeamPlForSRS and is provided neither PUSCH-PathlossReferenceRS nor PUSCH-PathlossReferenceRS-r16, the UE uses the same RS resource index [image: ] as for the SRS resource set corresponding to the PUSCH transmission.



3. Conclusion
In this contribution, we discussed the enhancements on multi-beam operation in Rel-16. Based on the discussion, we made following proposals.
Proposal 1: 
· Default spatial relation for dedicated-PUCCH/SRS is supported regardless of UE capability of beamCorrespondenceWithoutUL-BeamSweeping. 
· Default spatial relation for dedicated-PUCCH/SRS is applied when corresponding UE capability is reported.
· Adopt the following TP in TS38.213 section 9.2.2:
	9.2.2	PUCCH Formats for UCI transmission
[…]
If a UE
-	reports indicates a capability to support beamCorrespondenceWithoutUL-BeamSweeping [DefaultSpatialRelation], 
-	is not provided pathlossReferenceRSs in PUCCH-PowerControl, 
-	is provided enableDefaultBeamPlForPUCCH, and 
-	is not provided PUCCH-SpatialRelationInfo, and
-	is not provided CORESETPoolIndex value of 1 for any CORESET, or is provided CORESETPoolIndex value of 1 for all CORESETs, in ControlResourceSet and no codepoint of a TCI field, if any, in a DCI format of any search space set maps to two TCI states [5, TS 38.212]  
a spatial setting for a PUCCH transmission from the UE is same as a spatial setting for PDCCH receptions by the UE in the CORESET with the lowest ID on the active DL BWP of the PCell.
[…]




Proposal 2: 
· If the UE is provided enableDefaultBeamPlForSRS and is provided neither PUSCH-PathlossReferenceRS nor PUSCH-PathlossReferenceRS-r16, the PL-RS for PUSCH scheduled by DCI format 0_1 is determined by the PL-RS of SRS resource with usage CB/NCB associated with SRI. 
· Adopt the following TP in TS38.213 section 7.3.1:
	7.3.1	UE behaviour
[…]
-	If the UE is provided SRI-PUSCH-PowerControl and more than one values of PUSCH-PathlossReferenceRS-Id, the UE obtains a mapping from sri-PUSCH-PowerControlId in SRI-PUSCH-PowerControl between a set of values for the SRI field in a DCI format scheduling the PUSCH transmission and a set of PUSCH-PathlossReferenceRS-Id values and determines the RS resource index [image: ] from the value of PUSCH-PathlossReferenceRS-Id that is mapped to the SRI field value where the RS resource is either on serving cell [image: ] or, if provided, on a serving cell indicated by a value of pathlossReferenceLinking
-	If the PUSCH transmission is scheduled by a DCI format 0_1, and if the UE is provided enableDefaultBeamPlForSRS and is provided neither PUSCH-PathlossReferenceRS nor PUSCH-PathlossReferenceRS-r16, the UE uses the same RS resource index [image: ] as for the SRS resource set corresponding to the PUSCH transmission.
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Appendix
The performance requirement of the beam correspondence [TS38.101-2]:
[bookmark: _Toc21340931][bookmark: _Toc29805379]6.6.4	Beam correspondence for power class 3
[bookmark: _Toc21340932][bookmark: _Toc29805380]6.6.4.1	General
The beam correspondence requirement for power class 3 UEs consists of three components: UE minimum peak EIRP (as defined in Clause 6.2.1.3), UE spherical coverage (as defined in Clause 6.2.1.3), and beam correspondence tolerance (as defined in Clause 6.6.4.2).  The beam correspondence requirement is fulfilled if the UE satisfies one of the following conditions, depending on the UE's beam correspondence capability, as defined in TS 38.306 [14]:
-	If [bit-1], the UE shall meet the minimum peak EIRP requirement according to Table 6.2.1.3-1 and spherical coverage requirement according to Table 6.2.1.3-3 with its autonomously chosen UL beams and without uplink beam sweeping.  Such a UE is considered to have met the beam correspondence tolerance requirement.
-	If [bit-0], the UE shall meet the minimum peak EIRP requirement according to Table 6.2.1.3-1 and spherical coverage requirement according to Table 6.2.1.3-3 with uplink beam sweeping.  Such a UE shall meet the beam correspondence tolerance requirement defined in Clause 6.6.4.2 and shall support uplink beam management, as defined in TS 38.306 [14].
[bookmark: _Toc21340933][bookmark: _Toc29805381]6.6.4.2	Beam correspondence tolerance for power class 3 
The beam correspondence tolerance requirement ∆EIRPBC for power class 3 UEs is defined based on a percentile of the distribution of ∆EIRPBC, defined as ∆EIRPBC = EIRP2 - EIRP1 over the link angles spanning a subset of the spherical coverage grid points, such that
-	EIRP1 is the total EIRP in dBm calculated based on the beam the UE chooses autonomously (corresponding beam) to transmit in the direction of the incoming DL signal, which is based on beam correspondence without relying on UL beam sweeping.
-	EIRP2 is the best total EIRP (beam yielding highest EIRP in a given direction) in dBm which is based on beam correspondence with relying on UL beam sweeping.
-	The link angles are the ones corresponding to the top Nth percentile  of the EIRP2 measurement over the whole sphere, where the value of N is according to the test point of EIRP spherical coverage requirement for power class 3, i.e. N = 50.
-	The side condition for SSB and CSI-RS are TBD.
For power class 3 UEs, the requirement is fulfilled if the UE's corresponding UL beams satisfy the maximum limit in Table 6.6.4.2-1.
Table 6.6.4.2-1: UE beam correspondence tolerance for power class 3
	Operating band
	Max ∆EIRPBC at 85th %-tile ∆EIRPBC CDF (dB)

	n257
	3.0

	n258
	3.0

	n260
	3.2

	n261
	3.0

	NOTE:	The requirements in this table are verified only under normal temperature conditions as defined in Annex E.2.1
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