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Introduction
Based on the open issue list provided by the MAC rapporteur, the activation/deactivation MAC CE of the SP positioning SRS for bandwidth aggregation needs to be further discussed.
	CA#02
	TBD
	FFS whether to reuse the current MAC CE or design a new MAC CE for activation/deactivation of SP positioning SRS with multiple carrier indications


In the contribution, we mainly focus on the design of the MAC CE.
Discussion
On the SRS resource related indication for the aggregated SP SRS resource 
The following are the agreements made by RAN1 on positioning SRS for bandwidth aggregation [1].
	For semi-persistent positioning SRS for bandwidth aggregation, a single MAC CE can activate or deactivate:
· SRS resource set(s) in one or two or three of three aggregated carriers
· SRS resource set(s) in one or two of two aggregated carriers.
Note: the single spatial relation is indicated by the MAC CE for each of two or three aggregated SRS resources.


According to the RAN1 agreement, the SP SRS bandwidth aggregation activation/deactivation MAC CE should indicate the aggregated SRS resource set information. But since the SRS resource set ID is not uniquely across different carriers within the aggregated carriers. So it is proposed that both the aggregated SRS resource set indication and the carrier information where the SRS resource set is associated with should be included in the MAC CE.
Proposal 1: The SRS resource set and the carrier info of the SRS resource set should be included in the SP SRS bandwidth aggregation activation/deactivation MAC CE. 
Within the legacy SP positioning SRS activation/deactivation MAC, the cell ID and the BWP ID is used to uniquely identify the above carrier for which the SRS resource set is associated with. However as for the R18 SRS bandwidth aggregation, the carriers of the aggregated SRS resource set can be different from the serving cell which is configured within the CellGroupConfig (CA for communication). Thus, it is not possible to include the cell index and the BWP index within the MAC CE. 
Observation 1: There is no available cell index and the BWP index which can be included within the MAC CE in the case that the carrier of the aggregated SRS resource set is different from the carrier for communication. 
Besides, according to the current RRC configuration of the aggregated SRS configuration [2], the carrier information for each of the aggregated SRS is indicated via ARFCN-ValueNR. And the value range of the ARFCN-Value is 3279166 (it requires 22 bit to represent one carrier information), the signaling overhead of indicating it within the MAC CE is quite large, so it is proposed to use other implicit indication to identify the SRS resource set and the carrier information.   
	SRS-PosResourceSetLinkedForAggBWList-r18 ::= SEQUENCE (SIZE(1..maxNrOfLinkedSRS-PosResourceSet-r18)) OF SRS-PosResourceSetLinkedForAggBW-r18

-- ASN1START
-- TAG- SRS-POSRESOURCESETLINKEDFORAGGBW-START

[bookmark: _Hlk147989672]SRS-PosResourceSetLinkedForAggBW-r18	::= SEQUENCE {
    srs-PosResourceSetLinked-r18             SRS-PosResourceSetId-r16,
    freqInfo-r18                             ARFCN-ValueNR                                             OPTIONAL,  -- Need R
    ul-bwp-ID                                BWP-Id                                                    OPTIONAL   -- Need R
}

-- TAG- SRS-POSRESOURCESETLINKEDFORAGGBW-STOP
-- ASN1STOP


Observation 2: The signaling overhead of indicating the carrier information within the MAC CE is quite large. 
The following are two candidate options for how to implicitly identify the SRS resource set and the carrier information.
· Option 1: use Bit String like method to indicate, i.e., 3bit in MAC CE, and each bit identify the corresponding entry of the RRC configured SRS-PosResourceSetLinkedForAggBWList in the ascending order.
· Option 2: use new index (2bit length), and clarify in the MAC spec that which index is associated with which entry of the RRC configured SRS-PosResourceSetLinkedForAggBWList.
Proposal 2: RAN2 to further discuss how to identify the SRS resource set and the carrier of the SRS resource set in the MAC CE, with consideration of the following options.
· Option 1: use Bit String like method to indicate, i.e., 3bit in MAC CE, and each bit identify the corresponding entry of the RRC configured SRS-PosResourceSetLinkedForAggBWList in the ascending order.
· Option 2: use new index (2bit length), and clarify in the MAC spec that which index is associated with which entry of the RRC configured list SRS-PosResourceSetLinkedForAggBWList.
On the activation/deactivation indication for the aggregated SRS resource
In legacy SP SRS activation/deactivation MAC CE, the indication is per MAC CE indicated. As for SP SRS bandwidth aggregation, we think similar principle can be used, i.e., only one bit in the MAC CE to indicate whether all the included SRS resources within different SRS resource sets from different carriers is activated or not.
Proposal 3: One bit is included in the SP SRS bandwidth aggregation activation/deactivation MAC CE to indicate whether the aggregated SRS resource in the MAC CE is activated or deactivated. 
On spatial relation indication for the aggregated SRS resource
Based on RAN1 agreement [3], resource set level aggregation is supported for SRS bandwidth aggregation across two or three carriers, and which SRS resource of the two or three carrier is aggregated depends on for which two or three SRS resource that the conditions are satisfied. 
	Agreement (RAN1#113)
For SRS bandwidth aggregation across two or three carriers, support
· Option 2: Per SRS resource set basis. 
· Support new signaling to indicate which SRS resource sets across carriers are linked. 
· It is assumed that the SRS resources across the linked SRS resource sets are linked if the conditions are satisfied. For the non-linked SRS resource sets, no aggregation is assumed even if the conditions are satisfied. 


Within these conditions, the spatial relation is also one component to decide whether the SRS resources are aggregated [4]. 
	Agreement (RAN1#112)
To enable SRS bandwidth aggregation between SRS in two or three carriers, the following conditions should be satisfied for the aggregated SRS resources across the aggregated carriers
· In the same slot, in same symbols, from the same antenna, this implies
· FFS: The same gNB Rx TEG and the same UE Tx TEG
· The same spatial relation
· The same startPosition, nrofSymbols
· FFS: periodicityAndOffset, and slotOffset
· The same numerology, i.e. the same CP and SCS
· The same or different bandwidths
· The same comb size
· FFS: The same number of SRS resource sets and resources 
· The same Tx PSD (power per subcarrier)
· FFS whether to need the same pathloss RS, Po and alpha
· Note: the Tx PSD is not captured in RAN1 specifications
· FFS: SRS with RE-offset configuration which maintains contiguous SRS pattern across aggregated bandwidths even in the presence of guard tones
· Phase continuity between aggregated SRS in different carriers


However, according the RRC spec [2], the spatial relationship is indicated in SRS configuration already, so UE knows which aggregated SRS resources have the same spatial relationship. Besides, Since the activation/deactivation is per SRS resource set, and all SRS resources in a set are activated at the same time. When MAC CE activates/deactivates a CA combination, all the linked SRS resources are activated, including the spatial relations, which is known to the UE. So, from this perspective, there is no need to indicate the spatial relation within the MAC CE.
Observation 3: When MAC CE activates/deactivates a CA combination, all the linked SRS resources are activated, including the spatial relations, which is known to the UE. 
Proposal 4: From RAN2 perspective, no need to indicate the spatial relation within the SP positioning SRS bandwidth aggregation MAC CE.
However, there is one note in the RAN1 agreement that the single spatial relation is indicated by the MAC CE for each of two or three aggregated SRS resources and this is different from RAN2’s understanding. So RAN2 needs to further indicate the RAN2 conclusion to RAN1. 
Proposal 5: RAN2 send LS to RAN1 to indicate RAN2 understanding on whether/how to indicate the spatial relation within the SP positioning SRS bandwidth aggregation activation/deactivation MAC CE.
Conclusion
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK47][bookmark: OLE_LINK48]Based on the previous analysis in section 2, our observations and proposals are summarized as follows:
RAN2 related issues 
Proposal 1: The SRS resource set and the carrier info of the SRS resource set should be included in the SP SRS bandwidth aggregation activation/deactivation MAC CE. 
Observation 1: There is no available cell index and the BWP index which can be included within the MAC CE in the case that the carrier of the aggregated SRS resource set is different from the carrier for communication. 
Observation 2: The signaling overhead of indicating the carrier information within the MAC CE is quite large. 
Proposal 2: RAN2 to further discuss how to identify the SRS resource set and the carrier of the SRS resource set in the MAC CE, with consideration of the following options.
· Option 1: use Bit String like method to indicate, i.e., 3bit in MAC CE, and each bit identify the corresponding entry of the RRC configured SRS-PosResourceSetLinkedForAggBWList in the ascending order.
· Option 2: use new index (2bit length), and clarify in the MAC spec that which index is associated with which entry of the RRC configured list SRS-PosResourceSetLinkedForAggBWList.
Proposal 3: One bit is included in the SP SRS bandwidth aggregation activation/deactivation MAC CE to indicate whether the aggregated SRS resource in the MAC CE is activated or deactivated. 
Issues with RAN1 
Observation 3: When MAC CE activates/deactivates a CA combination, all the linked SRS resources are activated, including the spatial relations, which is known to the UE. 
Proposal 4: From RAN2 perspective, no need to indicate the spatial relation within the SP positioning SRS bandwidth aggregation MAC CE.
Proposal 5: RAN2 send LS to RAN1 to indicate RAN2 understanding on whether/how to indicate the spatial relation within the SP positioning SRS bandwidth aggregation activation/deactivation MAC CE.
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Annex: Draft LS to RAN1

1. Overall Description:
RAN2 discussed the design of the SP SRS bandwidth aggregation MAC CE, and agreed that the spatial relation is not need to be indicated in the MAC CE, from RAN2 perspective.  The reason is that the spatial relationship is already indicated in SRS configuration, so UE knows which aggregated SRS resources have the same spatial relationship. Besides, the activation/deactivation is per SRS resource set, and all SRS resources in a set are activated at the same time. When MAC CE activates/deactivates a CA combination, all the linked SRS resources are activated, including the spatial relations, which is known to the UE. 

2. Actions
To RAN1 group
ACTION: 	RAN2 kindly asks RAN1 to take the above RAN2 agreement into consideration. 

3. Date of Next RAN2 Meetings:
TSG RAN WG2 Meeting #125bis    	15 April – 19 April 2024		                                 China
TSG RAN WG2 Meeting #126		20 May – 24 May 2024		                                 Japan
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