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Introduction
A new LS from RAN2 on the misalignment between RRC and NRPPa in SRS configuration was received in [1], and the following information is stated:
· In RRC spec TS 38.331, the spatialRelationInfoPos-r16 can be configured per SRS resource level by the gNB 
· In NRPPa spec. TS 38.455, the definition of Requested SRS Transmission Characteristics IE shows that the Spatial Relation Information is configured only per SRS resource set level
· RAN2 would like to understand if that was an intended design from RAN3 or if a correction would be needed to align with RAN2 specification.
So in this paper, we’d like to discuss this misalignment issue in the following aspects.
1) Whether providing the spatial relation per SRS resource level from LMF is needed? And why?
2) Whether LMF is capable of providing the spatial relation per SRS resource level? 
3) How to correct the misalignment issue if needed?
Discussion
1) Whether providing the spatial relation per SRS resource level from LMF is needed? And why?
As the LS in [1] states, RAN2 thinks the LMF should provide spatial relation per SRS resource instead of per SRS resource set, which is aligned with RAN2’s specifications, but not aligned with RAN3’s specifications.
Observation 1, RAN2 understands that the LMF should provide spatial relation per SRS resource level instead of per SRS resource set level. 
On the other hand, in current NRPPa spec, LMF can recommend up to 64 RSs for spatial relation per SRS Resource set, and gNB can decide the spatial relation for each SRS resource (up to 16 SRS resource in each SRS resource set) based on the recommendation from LMF. However, according to Samsung’s analysis in R2-2107960 [2], there is an ambiguity problem if the No. of SRS resource (<=16) is less than the No. of recommended RSs (<=64) in Spatial Relation Information, as it’s not clear how the gNB could select spatial relation RSs among the Recommended RSs in spatial relation, which means LMF gives the gNB multiple options on the spatial relation of SRS and the gNB can have the freedom to select some of them based on its own available information (e.g., any RRM results from the target UE). However, as discussed in [3], there are some limitations on available RRM results from the UE (especially for neighbouring TRPs), and thus it is hard to expect that the gNB can properly decide the spatial relation of each SRS-PosResource with the ambiguous information format supported by the current NRPPa. And the ambiguity problem becomes even more severe when Periodicity List Item (<=16) in SRS Resource Set Item is also considered, details refer to [2].
Observation 2, with the current NRPPa, there is the ambiguity problem and the LMF cannot provide the information necessary for the gNB to configure the proper spatial relation/periodicity of SRS resources.
Besides, if LMF can recommend spatial relation per SRS resource, instead of providing spatial relation per SRS resource set and letting the gNB to choose the spatial relation for each SRS resource based on UE beam sweeping results, the positioning accuracy can be improved as the LMF has more comprehensive information (such as beam information of the neighbors) than the serving gNB. Meanwhile, if LMF can recommend spatial relation per SRS resource, there’s no need for UE to perform beam sweeping to help select the proper RS as spatial relation, the unnecessary beam sweeping in UE side can be avoided as well.
Observation 3, the positioning accuracy can be improved and the beam sweeping in UE can be reduced if LMF can provide spatial relation per SRS resource level.
Based on the above observations, we think providing spatial relation per SRS resource from LMF is needed.
Proposal 1, RAN3 agrees to support providing spatial relation per SRS resource level from LMF.
2) Whether LMF is capable of providing the spatial relation per SRS resource level
In our view, we think LMF is capable of providing the spatial relation per SRS resource level. If LMF knows the approximate location of UE (e.g. by GNSS or history information) and also knows the beam information of RSs to be associated (e.g. TRP information or previous SRS configuration), LMF can recommend spatial relation per SRS resource level based on the above information.
Observation 4, LMF is capable of providing the spatial relation per SRS resource level.
3) How to correct the misalignment issue if needed?
Based on the above analysis, we think a correction is needed to support providing the spatial relation per SRS resource level from LMF. 
To avoid NBC changes, we suggest RAN3 introduces a new optional IE (i.e. Spatial Relation per SRS resource IE) in Requested SRS Transmission Characteristics IE as below to support providing spatial relation per SRS resource level from LMF to gNB and it’s up to LMF to decide which IE is used based on the information it has. So a new semantics description “This IE is ignored if the Spatial Relation Information per SRS Resource IE is present.” should be added for Spatial Relation Information IE.
If LMF can provide spatial relation per SRS resource, the spatial relation for each SRS resource should be aligned with the Periodicity List Item IE, so we suggest RAN3 add a description as follows:
“If the Spatial Relation per SRS Resource Item IE is included Spatial Relation Information per SRS Resource IE and the Periodicity List Item IE is included in Requested SRS Transmission Characteristics IE, the NG-RAN node shall consider the Spatial Relation per SRS Resource Item IE and the Periodicity List Item IE have one-to-one mapping relation.”
For the semi-persistent positioning, the same IE should also be added in POSITIONING ACTIVATION REQUEST message.
The above hanges are in the CR for NRPPa TS 38.455 is in [4]
And the correction should also be applied for F1AP as well, the corresponding CR is in [5]
The Reply LS to RAN2 and cc SA2 is also needed, the draft Reply LS is in [6]
Proposal 2, RAN3 agrees to introduce an optional IE i.e. Spatial Relation per SRS resource IE to support LMF recommend spatial relation per SRS resource level.
Proposal 3, RAN3 agrees to add a semantics description for Spatial Relation Information IE as follows:” This IE is ignored if the Spatial Relation Information per SRS Resource IE is present.”
Proposal 4, RAN3 agrees to add a description “ If the Spatial Relation per SRS Resource Item IE is included Spatial Relation Information per SRS Resource IE and the Periodicity List Item IE is included in Requested SRS Transmission Characteristics IE, the NG-RAN node shall consider the Spatial Relation per SRS Resource Item IE and the Periodicity List Item IE have one-to-one mapping relation.”
Proposal 5, RAN3 agrees the CRs in R3-215557 for NRPPa and R3-215558 for F1AP to support providing spatial relation per SRS resource from LMF.
Proposal 6, RAN3 agrees the draft Reply LS in [6]. 
Conclusion
In this paper, we discussed the misaglinment issue between RRC and NRPPa in SRS configuration and corrections to support providing spatial relation per SRS resource from LMF, and have the following observations and proposals:
Observation 1, RAN2 understands that the LMF should provide spatial relation per SRS resource level instead of per SRS resource set level. 
Observation 2,	 with the current NRPPa, there is the ambiguity problem and the LMF cannot provide the information necessary for the gNB to configure the proper spatial relation/periodicity of SRS resources.
Observation 3, the positioning accuracy can be improved and the beam sweeping in UE can be reduced if LMF can provide spatial relation per SRS resource level.
Observation 4, LMF is capable of providing the spatial relation per SRS resource level.
Proposal 1, RAN3 agrees to support providing spatial relation per SRS resource level from LMF.
Proposal 2, RAN3 agrees to introduce an optional IE i.e. Spatial Relation per SRS resource IE to support LMF recommend spatial relation per SRS resource level.
Proposal 3, RAN3 agrees to add a semantics description for Spatial Relation Information IE as follows:” This IE is ignored if the Spatial Relation Information per SRS Resource IE is present.”
Proposal 4, RAN3 agrees to add a description “ If the Spatial Relation per SRS Resource Item IE is included Spatial Relation Information per SRS Resource IE and the Periodicity List Item IE is included in Requested SRS Transmission Characteristics IE, the NG-RAN node shall consider the Spatial Relation per SRS Resource Item IE and the Periodicity List Item IE have one-to-one mapping relation.”
Proposal 5, RAN3 agrees the CRs in R3-215557 for NRPPa and R3-215558 for F1AP to support providing spatial relation per SRS resource from LMF.
Proposal 6, RAN3 agrees the draft Reply LS in [6]. 
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