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Introduction
In R1-2403824(R2-2403807)[1], RAN2 asks RAN1 the following question. In this contribution, we discuss the response to RAN2’s question.
	RAN2 thank RAN1 for the LS on SRS bandwidth aggregation, and would like to ask RAN1, for which RRC state the up to 32 combinations can be applied to? (e.g. RRC_CONNECTED, RRC_INACTIVE, or both)



Discussion
About SRS bandwidth aggregation positioning in RRC_CONNECTED and RRC_INACTIVE, RAN1 has made the following agreements:

	Agreement(RAN1#112bis-e)
Positioning SRS bandwidth aggregation is supported for UEs in RRC_CONNECTED.
Positioning SRS bandwidth aggregation is supported for UEs in RRC_INACTIVE state.
· For the details, Rel-17 positioning SRS configuration for UE in RRC_INACTIVE state outside initial UL BWP can be the starting point
Agreement (RAN1#113)
To support intra-band contiguous SRS bandwidth aggregation for UE in RRC_INACTIVE state, frequency information (e.g. point A, offset to carrier) of one or two additional carriers with respective SRS configurations should be provided to the UE, where the newly introduced carrier(s) and the carrier of the initial BWP should be intra-band contiguous carriers.

Agreement (RAN1#113)
With regard to support of aperiodic positioning SRS for bandwidth aggregation for UEs in RRC_CONNECTED state, at least the existing Rel-17 DCI framework (i.e. use multiple DCIs schedule SRSs in multiple carriers) can be reused
· FFS: whether Rel-18 DCI framework for multi-cell PDSCH/PUSCH scheduling with a single DCI (i.e. single DCI schedules SRSs in multiple carriers) can also be reused with or without specification work in RAN1.

Agreement (RAN1#114)
With regard to aperiodic positioning SRS for bandwidth aggregation for UEs in RRC_CONNECTED state, support both Option 2 and Option1.
· Option 2: Support to use a DCI format 0_3 or 1_3 for multi-cell PDSCH/PUSCH scheduling to trigger SRS resources for bandwidth aggregation in multiple CCs.
· Option 1: Support a Rel-17 single DCI scheduling positioning SRS resource sets across the linked carriers, as a separate UE capability.
· Reuse Rel-17 DCI framework without modification. 
· If a single DCI indicates transmission of an aperiodic positioning SRS resource set, UE transmits aperiodic positioning SRS resource sets across all linked carriers for bandwidth aggregation.




In addition, the following UE capabilities for Positioning SRS bandwidth aggregation in RRC_CONNECTED and RRC_INACTIVE were agreed [2]: 

	41-4-6
	Positioning SRS bandwidth aggregation in RRC_CONNECTED
	1. The number of supported aggregated carriers in intra band contiguous carriers
2. Maximum aggregated UL SRS bandwidth in MHz, which is supported and reported by UE
5. Max number of aggregated SRS resource sets for positioning supported by UE for SRS bandwidth aggregation
6. Maximum number of aggregated SRS resources for bandwidth aggregation
7. Maximum number of aggregated SRS resources for bandwidth aggregation per slot
8. Support the same SRS power reduction across aggregated carriers
	Positioning SRS bandwidth aggregation in RRC_CONNECTED is not supported
	Component 1 candidate values: {2,3,2and3}

Component 2 candidate values:
For 2 in Component 1:
FR1 bands: {20, 40, 50, 80, 100, 160, 180, 190, 200M}
FR2 bands: {50, 100, 200, 400, 600, 800}
For 3 in Component 1:
FR1 bands: {80, 100, 160, 200, 240, 300}
FR2 bands: {50, 100, 200, 300, 400, 600, 800, 1000, 1200}

Component 5 candidate values: {1, 2, 4, 8, 12, 16}

Component 6 candidate values:
Periodic: {1,2,4,8,16,32,64}
Aperiodic: {0,1,2,4,8,16,32,64}
Semi-persistent: {0,1,2,4,8,16,32,64}

Component 7 candidate values:
Periodic: {1,2,3,4,5,6,8,10,12,14}
Aperiodic: {0,1,2,3,4,5,6,8,10,12,14}
Semi-persistent: {0,1,2,3,4,5,6,8,10,12,14}

Note: For component 1, it shall be less than or equal to the maximum number of the component carrier associated with IE ca-BandwidthClassUL-NR.

Note: For component 2, it shall be less than or equal to the maximum aggregated transmission bandwidth associated with IE ca-BandwidthClassUL-NR. Additionally, it shall be less than or equal to the maximum aggregated bandwidth for the supported CA configuration in Table 5.5A.1-1 in TS 38.101-1 for FR1 bands or Table 5.5A.1-1 in TS 38.101-2 for FR2 bands  for the band where aggregated SRS CCs is configured.

Note: The UE supports the simultaneous transmission in a coherent manner of 2 or 3 SRS resources in 2 or 3 intra-band contiguous CCs.

Note: each two or three linked SRS resources are counted as 1 resource

Note: A UE that support FG 13-8a must signal a non-zero value for components 6 and 7 for aperiodic

Need for location server to know if the feature is supported. UE only reports the number on bands for the current configured CA band combination.



	41-4-8
	Positioning SRS bandwidth aggregation in RRC_INACTIVE
	1. The number of supported aggregated carriers in intra band contiguous carriers
2. Maximum aggregated UL SRS bandwidth in MHz, which is supported and reported by UE
5. Max number of aggregated SRS resource sets for positioning supported by UE for SRS bandwidth aggregation
6. Maximum number of aggregated SRS resources for bandwidth aggregation
7. Maximum number of aggregated SRS resources for bandwidth aggregation per slot
8. Support the same SRS power reduction across aggregated carriers
9. Guard period in microseconds
10. Power class of supported aggregated carriers in intra band contiguous carriers
	Positioning SRS bandwidth aggregation in RRC_INACTIVE is not supported
	Component 1 candidate values: {2,3,2and3}

Component 2 candidate values:
For 2 in Component 1:
FR1 bands: {20, 40, 50, 80, 100, 160, 180, 190, 200M }
FR2 bands: {50, 100, 200, 400, 600, 800}
For 3 in Component 1:
FR1 bands: {80, 100, 160, 200, 240, 300}
FR2 bands: {50, 100, 200, 300, 400, 600, 800, 1000, 1200}

Component 5 candidate values: {1, 2, 4, 8, 12, 16}

Component 6 candidate values:
Periodic: {1,2,4,8,16,32,64}
Semi-persistent: {0,1,2,4,8,16,32,64}

Component 7 candidate values:
Periodic: {1,2,3,4,5,6,8,10,12,14}
Semi-persistent: {0,1,2,3,4,5,6,8,10,12,14}

Component 9 candidate values: {0ms, 30ms, 100ms, 140ms, 200ms}

Component 10 candidate values:
· For 2 in component 1: {PC2, PC3}
· For 3 in component 1: {PC2, PC3}

Note: Component 10 is only applicable for FR1 bands

Need for location server to know if the feature is supported.




Based on the comparison of the agreements and UE capabilities between RRC_CONNECTED and RRC_INACTIVE for SRS bandwidth aggregation, the main difference is that aperiodic SRS is supported in RRC_CONNECTED but not supported in RRC_INACTIVE. For periodic SRS and semi-persistent SRS for positioning, the UE should support the similar configuration and capabilities. Thus, for RAN2’s question, up to 32 combinations can be applied to both RRC_CONNECTED and RRC_INACTIVE states.

Proposal 1: Provide the following response to RAN2’s question:
RAN2’s question: 
“for which RRC state the up to 32 combinations can be applied to? (e.g. RRC_CONNECTED, RRC_INACTIVE, or both)”

RAN1’s response: 
Up to 32 combinations can be applied to both RRC_CONNECTED and RRC_INACTIVE states.

Conclusion
In this contribution, we have discussed RAN2’s question, and have the following proposal:
Proposal 1: Provide the following response to RAN2’s question:
	RAN2’s question: 
“for which RRC state the up to 32 combinations can be applied to? (e.g. RRC_CONNECTED, RRC_INACTIVE, or both)”

RAN1’s response: 
Up to 32 combinations can be applied to both RRC_CONNECTED and RRC_INACTIVE states.




References
[1]. [bookmark: _Ref67497235]R1-2403824/R2-2403807, LS to RAN1 on bandwidth aggregation, RAN2, ZTE.
[2]. R1-2403702	Session Notes of AI 8.5.3	Ad-Hoc Chair (NTT DOCOMO, INC.).



 4 / 4

