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Introduction
[bookmark: OLE_LINK1]In RAN1#114bis, RAN1 discussed the issue of UE SRS spatial relation in R1-2310258 and reached the following conclusion.
	Conclusion
Current specification does support the scenario that “two (or more) positioning SRS resources are configured/activated with the same spatial relation RS”. The enhancement regarding this aspect is not pursued in RAN1 in Rel-17 maintenance.



For this meeting, the submitted discussion paper in R1-2312214 [1] points out that 
· There is consensus that no clear behavior was defined for the UE Tx beamforming on multiple positioning SRS resources configured with the same spatial relation RS.
· Companies have not expressed their view sufficiently whether this issue can be fixed in Rel-18.
· The ambiguity of UE beamforming is a critical issue for implementing mmWave positioning

Further, the paper suggests resolving this issue by correcting Rel-18 specification. The draft Rel-18 CR is also provided in R1-2312215 [2]. 

Discussion
Regarding UE behavior, there could be different network expectations on the UE beamforming schemes:
If network expects to use multiple SRS resources for the Rx beam sweeping for the sake of UL AoA measurement, the UE should use the same Tx beam.
If network expects to explore additional spatial propagation information based on multiple SRS resources, the UE should use different Tx beams.
In addition, companies commented that the legacy UE implementation may use same or different Tx beams for 2 SRS resources that have same spatial relation assuming all requirements can be met, and also suggested reporting the beamId for SRS transmission assuming all the beams meeting the requirement will labeled with the same beamId. 
Therefore, resolving it could simply include two aspects:
· UE can be instructed to transmit the SRS resources with the same Tx beam or different beams per indication from Network 
· UE reports the beamId for the transmitted SRS.

Round-1
Proposal 1(I)
Network can indicate whether the UE is expected to use the same or can use different spatial transmission filters for the positioning SRS resources configured with the same spatial relation RS. UE can report the association between the transmitted SRS and the UE Tx beamId. 
· No new RAN4 requirement is expected from RAN1 perspective.
· Send LS to RAN2 on the higher layer signaling impact.
· The change is made in Rel-18. 


Please provide your views or suggestions if any:
	Company 
	Agree with the proposal?
	Any other suggestion?

	CATT
	We are supportive for discussion of this important issue.
	For the proposal, we have the following comments:
1) For “use different spatial transmission filters”, it is unclear how many different spatial transmission filters that the UE is allowed to be used;

FL-> it could be up to 2 or 3. 

2) For “UE can report the association between the transmitted SRS and the UE Tx beamId”, what is the maximum number of the Tx beamIds? 
FL-> it could be up to 2 or 3. 

3) In general, we see there can be potential benefits to allow multiple beam transmission. However, it is unclear to us how much the benefits it can bring. Let us assume UE sends the same SRS using two Tx beams. There can be multiple scenarios for receiving the SRSs transmitted from two Tx beam: a) the received SRS seems from one beam direction; b) the received SRS seems from two beam directions; and c) the received SRS seems from more than two beam directions due to multipath. Some further analysis seems needed in our view.
FL-> it could be up to network how to use the UE transmitted beams considering different scenarios, that’s why the indication comes from network at the fist place. 

	Qualcomm
	We are generally supportive and we agree that it makes sense to be a Rel-18 change since it might be a lot of changes for Rel-17.
	If the request to use the same TxBeam is introduced, then we believe that the UE should have a way to report whether indeed multiple SRS resources have used the same TxBeam or not. A similar discussion occurred in Rel-17 related to the TxTEG-SRS association . 

We suggest the following rewording: 

For an SRS resource set for positioning, a serving gNB can request from a UE
· to transmit using the same spatial transmission filters the SRS resources of the set configured with the same spatial relation RS,
· to report the association, together with a timestamp, between a SRS resource that has already been transmitted to a Tx beam  ID with a similar procedures to the one used for SRS-to-TxTEG association reporting in RRC and LPP.
· If, in the same report, 2 SRS resources are associated with the same Tx beam ID, the same spatial transmission filter is used
· The UE can include the association information, in RRC, in the UEPositioningAssistanceInfo, and in LPP, in the MRTT measurement report, similar to the existing SRS-TxTEG association reporting


	Huawei, HiSilicon
	We support this.
	We think that
· It is important that network indicates its preference of SRS Tx beam profile to the UE.
· It is also important that UE replied to the gNB whether the SRS has been using the same or different beams for the transmitted one.

For the UE reporting, if we use the existing TEG framework, it should be RRC+NRPPa, then RAN3 should also be involved.

Therefore, we suggest the following change based on QC’s version.

For an SRS resource set for positioning, a serving gNB can request from a UE
· via higher layer parameter xxx to transmit using the same or different spatial transmission filters the SRS resources of the set configured with the same spatial relation RS, and
· via higher layer parameter yyy to report the association, together with a timestamp, between a SRS resource that has already been transmitted to a Tx beam  ID with a similar procedures to the one used for SRS-to-TxTEG association reporting in RRC and LPP.
· If, in the same report, 2 SRS resources are associated with the same Tx beam ID, the same spatial transmission filter is used
· The UE can include the association information, in RRC, in the UEPositioningAssistanceInfo, and in LPP, in the MRTT measurement report, similar to the existing SRS-TxTEG association reporting
· No new RAN4 requirement is expected from RAN1 perspective.
· Send LS to RAN2/RAN3 on the higher layer signaling impact.
· The change is made in Rel-18. 
· 




Proposal 2 for TP
The draft CR in R1-2312215 for Rel-18 TS38.214 is updated as follows:

========================= Unchanged parts =========================
[bookmark: _Toc146791850][bookmark: _Toc45810636][bookmark: _Toc36645587][bookmark: _Toc29674357][bookmark: _Toc29673364][bookmark: _Toc29673223]6.2.1.4	UE sounding procedure for positioning purposes
When the SRS is configured by the higher layer parameter SRS-PosResource and if the higher layer parameter spatialRelationInfoPos is configured, it contains the ID of the configuration fields of a reference RS according to Clause 6.3.2 of [TS 38.331]. The reference RS can be an SRS configured by the higher layer parameter SRS-Resource or SRS-PosResource, CSI-RS, SS/PBCH block, or a DL PRS configured on a serving cell or a SS/PBCH block or a DL PRS configured on a non-serving cell. If the UE is configured for transmission of SRS-PosResource in RRC_INACTIVE mode, the configured spatialRelationInfoPos is also applicable.
The UE is not expected to transmit multiple SRS resources with different spatial relations in the same OFDM symbol.
If the UE is not configured with the higher layer parameter spatialRelationInfoPos the UE may use a fixed spatial domain transmission filter for transmissions of the SRS configured by the higher layer parameter SRS-PosResource across multiple SRS resources or it may use a different spatial domain transmission filter across multiple SRS resources. 
In RRC_CONNECTED mode, the UE is only expected to transmit an SRS configured by the higher layer parameter SRS-PosResource within the active UL BWP of the UE.
When the configuration of SRS is done by the higher layer parameter SRS-PosResource, the UE can only be provided with a single RS source in spatialRelationInfoPos per SRS resource for positioning.
The UE may be provided useSameTxBeam for an SRS resource set for positioning.
-	If useSameTxBeam is set to 1, the UE is expected to use the same spatial domain transmission filter for the SRS resources for positioning configured with the same spatialRelationInfoPos.
-	If useSameTxBeam is set to 0, the UE can use different spatial domain transmission filters for the SRS resources for positioning configured with the same spatialRelationInfoPos, and the UE may report the association information of the already transmitted SRS resources configured by the higher layer parameter SRS-PosResource with the UE Tx beamId.
For operation on the same carrier, if an SRS configured by the higher parameter SRS-PosResource collides with a scheduled PUSCH, the SRS is dropped in the symbols where the collision occurs. 
Unless specified otherwise, the UE does not expect to be configured with SRS-PosResource on a carrier of a serving cell with slot formats comprised of DL and UL symbols, not configured for PUSCH/PUCCH transmission.
Timing Error Group (TEG) at UE side is defined: 
-	UE Tx TEG is associated with the transmissions of one or more UL SRS resources for the positioning purpose, which have the Tx timing error difference within a certain margin.
The UE may be configured to report, via high layer parameter nr-UE-RxTxTEG-Request or ue-TxTEG-RequestUL-TDOA-Config, subject to UE capability, association information of the already transmitted SRS resource(s) configured by the higher layer parameter SRS-PosResource with UE Tx TEG(s) via higher layer parameter nr-SRS-TxTEG-Set or ue-TxTEG-AssociationList. 
The UE may report, via high layer parameter ue-TxTEG-TimingErrorMarginValue, the UE Tx TEG timing error margin value of all the UE Tx TEGs within one UEPositioningAssistanceInfo.
If the UE reports a UE Tx TEG ID with a UE Rx-Tx time difference measurement, as defined in clause 5.1.6.5, the UE shall report the association information of the already transmitted SRS resources configured by the higher layer parameter SRS-PosResource with the UE Tx TEG ID.
If the UE is configured with SRS resources configured by the higher layer parameter SRS-PosResource in multiple CCs, the UE should report the carrierFreq or servCellId of the SRS resources when it reports the UE Tx TEG associations.
If the UE reports a UE RxTx TEG ID with a UE Rx-Tx time difference measurement, the UE may report a UE Tx TEG ID.
If the UE reports a UE Tx TEG ID with a UE Rx-Tx time difference measurement, the UE may report a UE Tx TEG timing error margin value, via high layer parameter nr-UE-TxTEG-TimingErrorMargin, for all the UE Tx TEGs within one NR-Multi-RTT-SignalMeasurementInformation.

========================= Unchanged parts =========================



Please provide your views or suggestions if any:
	Company 
	Agree with the CR?
	Any other suggestion?

	
	
	

	
	
	




Round-2
The proposal 1 is revised per the suggestions received: 

Proposal 1(II):
For an SRS resource set for positioning, a serving gNB can request a UE
· via higher layer parameter xxx, to transmit using the same or different spatial transmission filters for the SRS resources of the set configured with the same spatial relation RS, and
· via higher layer parameter yyy, to report the association, together with a timestamp, between a SRS resource that has already been transmitted and a Tx beam  ID, with a similar procedures to the one used for SRS-to-TxTEG association reporting in RRC and LPP.
· If, in the same report, 2 SRS resources are associated with the same Tx beam ID, the same spatial transmission filter is used
· The UE can include the association information, in RRC, in the UEPositioningAssistanceInfo, and in LPP, in the MRTT measurement report, similar to the existing SRS-TxTEG association reporting
· No new RAN4 requirement is expected from RAN1 perspective.
· Send LS to RAN2/RAN3 on the higher layer signaling impact.
· The change is made in Rel-18. 
[bookmark: _GoBack]
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