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	Reason for change:
	The UL spatial relation switch was defined in NR Rel-15, but the requirements were only introduced in Rel-16 (due to the severe RAN4 overload) by the CR R4-2008680. Some additional changes were later introduced in R4-2103603, which also introduced additional details to the MAC CE-based spatial relation change.
However, the changes in R4-2103603 are related to FR2, but spatial relation switch can also be used in FR1, but the requirements define term T L1-RSRP  only for FR2. This makes the current requirement ambiguous in terms of FR1 spatial relation switch by MAC CE – the Rx beam sweeping is only relevant for FR2, so the term T L1-RSRP should be zero for FR1, but that is not clear.

	
	

	Summary of change:
	1. Clarify that for FR1, T L1-RSRP  = 0. 
Impact analysis
Impacted functionality: MAC-CE based spatial relation switch for FR1
Inter-operability: 
1. If the network is implemented according to the CR and the UE is not, the network may consider the FR1 UL spatial relation activated earlier than expected, which could cause some UL performance loss.
2. If the UE is implemented according to the CR and the network is not, there are no inter-operability issues.

	
	

	Consequences if not approved:
	The activation delay for UL spatial relations in FR1 are unclear.
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First Modified Subclause
8.12.3	MAC-CE based spatial relation switch delay
If the target spatial relation associated to DL RS is known, upon receiving PDSCH carrying MAC-CE activation command in slot n, for UL spatial relation switch for PUCCH or semi-persistent SRS transmission of serving cell with a target UL spatial relation, the UE shall be able to transmit PUCCH or semi-persistent SRS with the target UL spatial relation in the slot n+ THARQ + + 1 when beamCorrespondenceWithoutUL-BeamSweeping is set to 1 where THARQ is the timing between DL data transmission and acknowledgement as specified in TS 38.213 [3].  
If the target spatial relation associated to DL RS is unknown, upon receiving PDSCH carrying MAC-CE activation command in slot n, for UL spatial relation switch for PUCCH or semi-persistent SRS transmission of serving cell with a target UL spatial relation, the UE shall be able to transmit PUCCH or semi-persistent SRS with the target UL spatial relation in the slot n+ THARQ + + TL1-RSRP+1 when beamCorrespondenceWithoutUL-BeamSweeping is set to 1.
Where 
-    THARQ is the timing between DL data transmission and acknowledgement as specified in TS 38.213 [3],
-	T L1-RSRP is the time for Rx beam refinement. For FR1, T L1-RSRP  = 0. For in FR2, it is defined as
-	TL1-RSPR_Measurement_Period_SSB for SSB as specified in clause 9.5.4.1, 
-	with the assumption of M=1
-	with TReport = 0
-	TL1-RSRP_Measurement_Period_CSI-RS for CSI-RS as specified in clause 9.5.4.2
-	configured with higher layer parameter repetition set to ON 
-	with the assumption of M=1 for periodic CSI-RS
-	for aperiodic CSI-RS if number of resources in resource set at least equal to MaxNumberRxBeam
-	with TReport = 0
The UE shall be able to transmit with the old UL spatial relation until slot n+ THARQ + . 
When the UL spatial relation info switch for PUCCH changes both the associated DL RS and pucch-PathlossReferenceRS with the same MAC-CE activation, and if both the DL RS and pucch-PathlossReferenceRS are known as specified in clause 8.12.2 and 8.14.2 respectively, the UE shall be able to transmit PUCCH with the target UL spatial relation after the delay specified in clause 8.14.3. If either the associated DL RS or pucch-PathlossReferenceRS are unknown, a longer switching delay is allowed. The UE is not required to transmit PUCCH with the target UL spatial relation until the DL RS and pathloss reference RS switch are completed.

Next Modified Subclause
8.12A.3	MAC-CE based spatial relation switch delay
If the target spatial relation associated to DL RS is known and UE is configured with uplink resources for transmission on target spatial relation, upon receiving PDSCH carrying MAC-CE activation command in slot n, for UL spatial relation switch for PUCCH or semi-persistent SRS transmission of serving cell with a target UL spatial relation, the UE shall be able to transmit PUCCH or semi-persistent SRS with the target UL spatial relation no later than slot n+ THARQ + + 1 when beamCorrespondenceWithoutUL-BeamSweeping is set to 1 where THARQ is the timing between DL data transmission and acknowledgement as specified in TS 38.213 [3].  
If the target spatial relation associated to DL RS is unknown and UE is configured with uplink resources for transmission on target spatial relation, upon receiving PDSCH carrying MAC-CE activation command in slot n, for UL spatial relation switch for PUCCH or semi-persistent SRS transmission of serving cell with a target UL spatial relation, the UE shall be able to transmit PUCCH or semi-persistent SRS with the target UL spatial relation no later than slot n+ THARQ + + TL1-RSRP+1 when beamCorrespondenceWithoutUL-BeamSweeping is set to 1.
Where 
-	THARQ is the timing between DL data transmission and acknowledgement as specified in TS 38.213 [3],
-	T L1-RSRP is the time for Rx beam refinement. For FR1, T L1-RSRP  = 0. For in FR2, it is defined as
-	TL1-RSRP_Measurement_Period_SSB_RedCap for SSB as specified in clause 9.5B, 
-	with the assumption of M=1
-	with TReport = 0
-	TL1-RSRP_Measurement_Period_CSI-RS_RedCap for CSI-RS as specified in clause 9.5.4.2
-	configured with higher layer parameter repetition set to ON 
-	with the assumption of M=1 for periodic CSI-RS
-	for aperiodic CSI-RS if number of resources in resource set at least equal to MaxNumberRxBeam
-	with TReport = 0
The UE shall be able to transmit with the old UL spatial relation until slot n+ THARQ + . 
For RedCap UE in HD-FDD mode, if a downlink reception overlaps with PUCCH or semi-persistent SRS transmission of the serving cell with the target UL spatial relation then the UE is allowed to postpone the uplink transmission. 
When the UL spatial relation info switch for PUCCH changes both the associated DL RS and pucch-PathlossReferenceRS with the same MAC-CE activation, and if both the DL RS and pucch-PathlossReferenceRS are known as specified in clause 8.12A.2 and 8.14.2 respectively, the UE shall be able to transmit PUCCH with the target UL spatial relation after the delay specified in clause 8.14.3. If either the associated DL RS or pucch-PathlossReferenceRS are unknown, a longer switching delay is allowed. The UE is not required to transmit PUCCH with the target UL spatial relation until the DL RS and pathloss reference RS switch are completed.
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