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[bookmark: _Ref142149475]Introduction
In RAN4#109, there is remaining issue on the RF requirement applicable for the SRS transmission for SRS aggregation positioning feature, in this paper, we continue to present our view on the remaining issues in WF[2].
Discussion
[bookmark: _Ref142149496][bookmark: _Ref115159812]In WF [2], the remaining issue is listed as below:
Issue 1: which RF requirement apply for SRS aggregation feature 
· Proposals: 
· Option 1: at least intra-band UL CA 
· Option 2: TBD

Issue 2: SRS aggregation configuration
· Proposals
· Option 1: configure in relation to the intra-band CA capability
· Option 2: Others
RAN1 has discussed the feature 41-4-6 and 41-4-7 and the feature list is quoted in Annex in this paper. 41-4-7 is a feature independent of the CA and feature 41-4-6 does not mention CA. For feature 41-4-7, as RAN1 agree that the CA and 41-4-t7 is decoupled and UE supporting  41-4-7 does not need to support the CA capability. However, in such a case, as UE still needs to comply with the regulatory requirement by understanding the NS value broadcasted from network, the RF requirement needs to be specified in such a case and it is straight forward to reuse CA requirement by adding sentence to refer to it.   For example, It is possible to add a new sentence in clause 6.1A as below:
[bookmark: _Toc29801715][bookmark: _Toc29802139][bookmark: _Toc29802764][bookmark: _Toc36107506][bookmark: _Toc37251265][bookmark: _Toc45888067][bookmark: _Toc45888666][bookmark: _Toc61367307][bookmark: _Toc61372690][bookmark: _Toc68230630][bookmark: _Toc69084043][bookmark: _Toc75467051][bookmark: _Toc76509073][bookmark: _Toc76718063][bookmark: _Toc83580373][bookmark: _Toc84404882][bookmark: _Toc84413491]6.1A	General
The minimum requirements for band combinations including Band n41 also apply for the corresponding band combinations with Band n90 replacing Band n41 but with otherwise identical parameters. For brevity the said band combinations with Band n90 are not listed in the tables below but are covered by this specification.
The minimum requirements for intra-band contiguous CA apply to a UE supporting for feature 41-4-7 for SRS aggregation.
In this way, the UE support the feature 41-4-7 could be tested with the parameters defined in 41-4-7. There is one parameter missing in the 41-4-7, which is power class of aggregated SRS CC transmission, as it can be different with different band, this should be defined also in feature 41-4-7 so the RF test can be performed. 
[bookmark: _Ref159256471]Add a new sentence in clause 6.1A for feature 41-4-7 and notify RAN1 to add power class for SRS aggregation transmission.
By doing so, the feature 41-4-7 can be tested without CA capability. Otherwise, feature 41-4-7 is not complete.’
[bookmark: _Ref159256482]Without new sentence in specification, feature 41-4-7 is not complete.

For feature 41-4-6, it needs to discuss what the relation between parameter reported by UE in 41-4-6 and CA capability when UE support CA capability together with support of 41-4-6. In such a case, there is no need to specify the new RF requirement in our opinion.  The CA RF requirement could be used to test aggregated SRS CCs transmission.  One thing needs to discuss is that the relation of the reported CA parameters and the parameter defined in 1feature 41-4-6. In our opinion, when UE support feature 41-4-6 and CA for the same band, should be in line with what CA parameter in terms of the number of UL CC and total aggregated bandwidth, e.g SRS aggregation parameters is a subset defined in the CA parameter. The relevant CA capability is listed below from 38.106. 
[bookmark: _Ref159256495]Feature 41-4-6 defined parameters needs to be in line with the CA capability.

	ca-BandwidthClassUL-NR
Defines for UL, the class defined by the aggregated transmission bandwidth configuration and maximum number of component carriers supported by the UE, as specified in TS 38.101-1 [2] and TS 38.101-2 [3]. When all FeatureSetUplinkId:s in the corresponding FeatureSetsPerBand are zero, this field is absent. For FR1, the value 'F' shall not be used as it is invalidated in TS 38.101-1 [2].
	Band
	No
	N/A
	N/A



Though RAN1 does not mandate the UE support the CA when support 41-4-6,  if UE supports 41-4-6 without support CA capability, it means feature 41-4-6 also can be decoupled from feature 41-4-7 which then it means there is no need to define two separate features. In this sense, we think feature 41-4-6 can depend on the CA capability and there is no new RF requirement to be defined for it.

[bookmark: _Ref159256506]Feature 41-4-6 needs a dependency on the CA capability.
Additionally, for feature 41-4-6, UE may support a power class for intra-band configuration CA or potential new reported power class for SRS aggregation (e.g PC2 and PC3 for CA_41C) which may be different from the power class of single CC transmission. UE may fall back to a lower power class when transmitting the aggregated SRS CCs. Considering one example for Band 40, the single CC power class can be PC 1.5, PC2 and PC3 in Table 6.2.1-1 in TS 38.101-1 while the intra-band contiguous CA only be PC3 in Table 6.2A.1.1-1 in TS 38.101-1. Therefore, if the UE is configured with PC1.5 to transmit data CC1 (PUSCH/PUCCH/SRS), such UE may operate in fall-back mode to support the intra-band contiguous CA in PC3. The power class fall-back from 29 dBm for single CC to 23 dBm for aggregated CC transmission (multiple CCs) can result in the received PSD difference of 9 dB (6 dB power class difference and at least 3 dB due to multiple CC transmission). Therefore, there is a risk that no aggregated SRS CC would be received at network when configured single CC transmission power is maximum power. It will be good to ask RAN1/RAN2 about whether there is any RAN1/RAN2 impact. 
[bookmark: _Ref159256517]Network has a risk of not receiving the aggregated SRS CCs when UE fall back to a lower power class to transit aggregated SRS CCs if single CC transmission power is maximum output power before aggregated SRS transmission.
Concluded from above discussion, a LS to RAN1/RAN2 is preferred as below:
RAN4 agree that the CA capability is pre-requisite for a UE support feature 41-4-6 and parameter defined in feature 41-4-6 needs to be in line with CA capability. For feature 41-4-7, the power class to transmit the SRS aggregated CCs needs to be reported so the RF requirement can be tested. 
Additionally, RAN4 observe the power class for transmitting the PUSCH/PUCCH/SRS may be 6 dB larger than power class of transmitting aggregared SRS CCs in current RAN4 specification (for example, band n40 , PC1.5 (29 dBm) for single CC and 23 dBm for intra-band CA transmission), therefore, RAN4 would like to ask if there is any specification impact on RAN1 specification. 

[bookmark: _Ref146104828]Send LS to RAN1/RAN2 with LS text proposal above. 
Conclusions
In this contribution, we present our view on the remaining issues for SRS aggregation with below proposal and observations:
Proposal-1: Add a new sentence in clause 6.1A for feature 41-4-7 and notify RAN1 to add power class for SRS aggregation transmission.
Observation 1: Without new sentence in specification, feature 41-4-7 is not complete.
Observation 2:Feature 41-4-6 defined parameters needs to be in line with the CA capability.
Proposal-2: Feature 41-4-6 needs a dependency on the CA capability.
Observation 3 :Network has a risk of not receiving the aggregated SRS CCs when UE fall back to a lower power class to transit aggregated SRS CCs if single CC transmission power is maximum output power before aggregated SRS transmission.
Proposal-3: Send LS to RAN1/RAN2 with LS text proposal above.
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1. Overall Description: 
RAN4 agree that the CA capability is pre-requisite for a UE support feature 41-4-6 and parameter defined in feature 41-4-6 needs to be in line with CA capability. For feature 41-4-7, the power class to transmit the SRS aggregated CCs needs to be reported so the RF requirement can be tested. 
Additionally, RAN4 observe the power class for transmitting the PUSCH/PUCCH/SRS CC may be 6 dB larger than power class of transmitting aggregared SRS CCs in current RAN4 specification (for example, band n40 , PC1.5 (29 dBm) for single CC and 23 dBm for intra-band CA transmission), therefore, RAN4 would like to ask if there is any specification impact on RAN1/RAN2 specification. 

2. Actions:
To RAN WG1/WG2 group.
ACTION: 	RAN4 would like RAN1/RAN2 consider the information and evaluate any RAN1/RAN2 impact if any.

3. References:

4. Date of Next TSG-RAN WG4 Meetings:
TSG RAN WG4 Meeting #110		Feb 26 – March 01, 2024					Athens
TSG RAN WG4 Meeting #110bis		April 15 – April 19, 2024					China

Annex 2

	41. NR_pos_enh2
	41-4-7
	Positioning SRS bandwidth aggregation independent from UL communication CA in RRC_CONNECTED
	[1. The maximum 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]
[3. Support of periodic/semi-persistent/aperiodic UL SRS for UL bandwidth aggregation]
5. Max number of aggregated SRS resource sets for positioning supported by UE for SRS bandwidth aggregation
6. Maximum number of [periodic/semi-persistent/aperiodic] aggregated SRS resources for bandwidth aggregation
7. Maximum number of [periodic/semi-persistent/aperiodic] aggregated SRS resources for bandwidth aggregation per slot
8. Support the same SRS power reduction across aggregated carriers
[9. Guard period]
	FFS
	Yes
	n/a
	Positioning SRS bandwidth aggregation independent from UL communication CA in RRC_CONNECTED is not supported 
	[Pr band FS]
	n/a
	n/a
	n/a
	[Component 1 candidate values: {2,3,2and3}

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

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

Component 6 candidate values: {1,2,4,8,16,32,64}
[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: {1,2,3,4,5,6,8,10,12,14}
[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: 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

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.

Note: Guard period is needed before and after the aggregated SRS transmissions when SRS resource is configured within a CC without PUSCH/PUCCH is linked for aggregation with an SRS resource configured within an UL active BWP of a UL communication CC






	41. NR_pos_enh2
	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
	[13-8, 6-2]
	Yes
	n/a
	Positioning SRS bandwidth aggregation in RRC_CONNECTED is not supported 
	Per FS
	n/a
	n/a
	n/a
	Component 1 candidate values: {2,3,2and3}

Component 2 candidate values:
For 2 in Component 1:
FR1 bands: {80, 100, 160, 200M}
FR2 bands: {50, 100, 200, 400, 600, 800}
For 3 in Component 1:
FR1 bands: {80, 100, 160, 200, 300}
FR2 bands: {50, 100, 200, 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: 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.
	Optional with capability signaling












