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[bookmark: _Ref142149475]Introduction
In RAN4#108bis, the RF retuning time for the SRS aggregation between two component carrier is not agreed, in this paper, we continue to present our view on the LS [1] question from RAN1.
Discussion
[bookmark: _Ref142149496][bookmark: _Ref115159812]In LS [1], RAN1 has below question on the guard period needed when a CC without PUSH/PUCCH is linked for aggregation with a SRS configured with UL active BWP of another CC. RAN1 questions if any retuning time is relating to the guard period in this case.
Agreement
At least from UE capability perspective, the UE support of positioning SRS bandwidth aggregation in RRC_CONNECTED state is decoupled from the UE support of communication CA.

Agreement
When an SRS resource 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, a guard period is needed before and after the aggregated SRS transmissions. 

Send an LS to RAN4 with the above information and a request to provide the retuning time values needed
In WF[2], the additional relevant RAN1 is listed below:
· RAN1 agreement as below,
· Positioning SRS can be transmitted only when the carrier is activated. 
· This is also applicable for the carrier only including positioning SRS for aggregation


The concerned scenario is relating to two CCs configuration in the same Tx chain. CC1 has ongoing transmission, but CC2 has no scheduled data but positioning SRS.  To configure the UE according to the RAN1 agreement, the network needs to make sure first the two CC transmission (one UL CC with PUSCH/PUCCH and one UL CC with only SRS) is allowed by UE and this can only be known from reading the UE capability relating to the CA configuration. For example, the SRS aggregation from two CC is relating to the intra-band contiguous CA only and the CA_n5B support 2 UL CC for band n5 and this is fine to configure two SRS aggregation in two UL CC. 

Table 5.5A.1-1: NR CA configurations and bandwidth combination sets defined for intra-band contiguous CA 
	NR CA configuration / Bandwidth combination set

	NR CA configuration
	Uplink CA configurations or single uplink carrier5
	Channel bandwidths for carrier (MHz)
	Channel bandwidths for carrier (MHz)
	Channel bandwidths for carrier (MHz)
	Channel bandwidths for carrier (MHz)
	Channel bandwidths for carrier (MHz)
	Maximum aggregated 
bandwidth (MHz)
	Bandwidth combination set

	CA_n1B
	-
	10
	10,15
	
	
	
	40
	0

	
	
	15
	15,20
	
	
	
	
	

	
	
	20
	20
	
	
	
	
	

	CA_n2B
	-
	5
	15
	
	
	
	20
	0

	
	
	10
	10
	
	
	
	
	

	CA_n3B
	-
	5
	15, 20, 25, 30
	
	
	
	60
	0

	
	
	10
	10, 15, 20, 25, 30
	
	
	
	
	

	
	
	15, 20, 25, 30
	5, 10, 15, 20, 25, 30
	
	
	
	
	

	CA_n5B
	CA_n5B
	5, 10, 15
	5, 10, 15
	
	
	
	20
	0

	CA_n41C
	n413,4
CA_n41C3
	40
	80, 100
	
	
	
	180
	0

	
	
	50, 60, 80
	60, 80, 100
	
	
	
	
	

	
	
	10
	100
	
	
	
	190
	1

	
	
	15, 20
	90, 100
	
	
	
	
	

	
	
	40
	80, 90, 100
	
	
	
	
	

	
	
	50, 60, 80, 90
	60, 80, 90, 100
	
	
	
	
	

	
	
	10
	100
	
	
	
	190
	2

	
	
	15, 20
	90, 100
	
	
	
	
	

	
	
	30, 40
	80, 90, 100
	
	
	
	
	

	
	
	50, 60, 80, 90
	60, 80, 90, 100
	
	
	
	
	

	
	
	See n41 channel bandwidths in Table 5.3.5-1 for each carrier2
	
	
	
	190
	4 and 5

	NOTE 1:	5 MHz is not applicable for 30/60 kHz SCS.
NOTE 2:	The aggregated bandwidth must be greater than or equal to the minimum for the bandwidth class defined in Table 5.3A.5-1, and smaller than or equal to the maximum aggregated bandwidth.
NOTE 3: 	Power Class 2 is allowed for this uplink combination or single uplink carrier in this downlink/uplink combination
NOTE 4: 	Power Class 1.5 is allowed for this uplink combination or single uplink carrier in this downlink/uplink combination
NOTE 5: 	Only single uplink carriers with power class other than PC3 are listed.



However, the above table also indicate the PC2 is allowed for UL CC configuration and therefore, UE may support the PC2 with dual PA architecture. For example, as the UE maximum power is verified by the sum of the maximum output power of both UE connectors. So to find out whether the single RF chain would be possible, network needs check the additional UE capability dualPA-Architecture below:
	dualPA-Architecture
For band combinations with single-band with UL CA, this field indicates the support of dual PA and dual LO frequencies for FR1, or dual LO frequencies for FR2. If absent in such band combinations, the UE supports single PA and single LO frequency for all the ULs for FR1, or single LO frequency for all the ULs for FR2. For other band combinations, this field is not applicable.
	BC
	No
	N/A
	N/A



And 
	dualPA-Architecture
For an intra-band band combination, this field indicates the support of dual PAs. If absent in an intra-band band combination, the UE supports single PA for all the ULs in the intra-band band combination. For other band combinations, this field is not applicable.

This capability applies to:
-	Intra-band (NG)EN-DC/NE-DC combination without additional inter-band NR and LTE CA component;
-	Intra-band (NG)EN-DC/NE-DC combination supporting both UL and DL intra-band (NG)EN-DC/NE-DC parts with additional inter-band NR/LTE CA component;
-	Inter-band (NG)EN-DC/NE-DC combination, where the frequency range of the E-UTRA band is a subset of the frequency range of the NR band (as specified in Table 5.5B.4.1-1 of TS 38.101-3 [4]).

If this capability is included in an "Intra-band (NG)EN-DC/NE-DC combination supporting both UL and DL intra-band (NG)EN-DC/NE-DC parts with additional inter-band NR/LTE CA component", this capability applies to the intra-band (NG)EN-DC/NE-DC BC part.
	BC
	No
	N/A
	N/A



[bookmark: _Ref149924110]The network can known the single RF chain capability for two SRS aggregated CC by reading the above UE CA capability and dualPA-Achitecture capability.

So in our understanding, the RAN1 agreement on the decoupling of the capability of CA and SRS aggregation capability means that the mapping between SRS carrier and CA carrier is decoupled, not the meaning of separate SRS aggregation capability which is nothing to do with CA capability. RAN1 has agreement of limiting of the total number of SRS aggregation CC to 3 but CA aggregated carrier up to 5 for aggregation clss O. So the mapping between CA CC and SRS CC is decoupled at least from the number of CC point of view.
[bookmark: _Ref149924118]Decoupling CA capability and SRS aggregation only means the number of CC to be mapped between SRS aggregation CC and UL CA CC.
[bookmark: _Ref149924127]Multiple UL CC CA configuration is prerequisite for UE to support SRS aggregation.
From the above discussion, network could configure the UE with single UL + DL CA with SRS aggregation capability if UE support 2 UL CC CA configuration and dualPA-architecture IE is absent. In this case, the SRS only CC should be one of CC configured for DL CA for such UE, then the RAN1 agreement on the activation of such carrier would mean that the SCell must be activated. In this case, network will not schedule the UL PUSCH/PUCCH in the SRS only CC as only single UL CC is configured for such UE with single UL + DL CA configuration.
· Positioning SRS can be transmitted only when the carrier is activated. 
· This is also applicable for the carrier only including positioning SRS for aggregation
[bookmark: _Ref149924135]Activation of the carrier means the activation of Scell corresponding one of CC in DL CA configuration.
In another option, network could configure the UE with UL CA + DL CA if the dualPA-architecture IE is absent.  In such case, network may schedule UL PUSCH/PUCCH on the carrier where the SRS aggregation is also configured. As the RAN1 agreement one SRS aggregation configuration does not put a time duration on “without PUSCH/PUCCH”  and does not mention any CA configuration in context, so it may be good to discuss whether the new RF retuning also applies for two UL CA configuration case. In our opinion, once the UE place its BWP in the default BWP if no PUSCH/PUCCH is scheduled, either the default BWP switch or new RF retuning could apply as illustrated in Figure 1. If the UE active BWP is the BWP configured for positioning SRS, in this case, there is no RF retuning time necessary. As it is not clear whether such case is valid “SRS aggregation” case, we recommend to send a question to RAN1 regarding this together with RAN4 opinion if it would be supported.


Figure 1: The RF retuning for 2 UL CA case. 
[bookmark: _Ref149924144]For two UL CA configuration, either BWP switching or new defined RF retuning time could apply to SRS transmission if the BWP is different with BWP where SRS resource configured in a CC. 
[bookmark: _Ref149924152]Send a question to RAN1 on the CA configuration which is relevant to LS question together with recommend RF retuning time answer.
Last, if UE report the SRS aggregation capability but with DualPA architecture IE presence, this will confuse the network and therefore, in the same LS, it would be good to clarify the “single RF” chain and SRS aggregation dependency on CA capability in one go.
[bookmark: _Ref146104828]Send RAN4 understanding on “single RF” chain in LS reply. 
Conclusions
In this contribution, we present our view on the switching time for RF retuning time for SRS aggregation with below proposal and observations:
Observation 1 The network can known the single RF chain capability for two SRS aggregated CC by reading the above UE CA capability and dualPA-Achitecture capability.
Observation 2 Decoupling CA capability and SRS aggregation only means the number of CC to be mapped between SRS aggregation CC and UL CA CC.
Observation 3 Multiple UL CC CA configuration is prerequisite for UE to support SRS aggregation.
Observation 4 Activation of the carrier means the activation of Scell corresponding one of CC in DL CA configuration.
Observation 5 For two UL CA configuration, either BWP switching or new defined RF retuning time could apply to SRS transmission if the BWP is different with BWP where SRS resource configured in a CC.
Proposal-1: Send a question to RAN1 on the CA configuration which is relevant to LS question together with recommend RF retuning time answer.
Proposal-2: Send RAN4 understanding on “single RF” chain in LS reply.
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Attachments:	

1. Overall Description: 
RAN4 thanks RAN1 for LS R1-2306216. RAN4 has discussed the question in the LS and reached the following agreements:

Network can only configure SRS aggregation if UE report below capability:
1. The intra-band contiguous CA with number of UL CC equal or greater than 2
2. dualPA-Architecture IE is absence for the same intra-band band combination mentioned above

When network configure the UE with single UL and DL CA, below RF retuning time is agreed up to UE report:
{n0us, n30us, n100us, n140us, n200us}
 
When network configure the UE with UL CA and DL CA and SRS aggregation CC is a subset of configured UL CA:
When UE default BWP /active BWP is different with BWP where SRS resource configured in a CC without PUSCH/PUCCH  for SRS aggregation , the below value is agreed:
{n0us, n30us, n100us, n140us, n200us}
When UE default BWP /active BWP is the same with BWP where SRS resource configured in a CC without PUSCH/PUCCH  for SRS aggregation , the below value is agreed:
{n0us}
RAN4 does not discuss the case where SRS aggregated CCs (more than 2 CC) are overlapping with the UL CA partially.

2. Actions:
To RAN WG1/WG2 group.
ACTION: 	no action needed.

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
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