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[bookmark: _Ref528762725]1 Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In last RAN2 meeting, a basical stage 2 signaling procedure for pre-configured Measurement Gap and pre-configured PRS processing Window procedures was captured in TS38.305. However, there are some issues that need to be further clarified, and if possible, RAN3 also needs to consider some modification in the specification of stage 3.
In addition, in last RAN1 meeting, some new conclusions have been reached for the NR positioning enhancement, among which some LSs have direct impact on RAN3 specification, e.g, the LS [1] described the issues related to UE Tx TEG report as follows: 
	Agrement
· If a UE is configured with SRS for positioning in multiple CCs, when the UE reports UE Tx TEG(s) for UL-TDOA or Multi-RTT, the frequency information of SRS for positioning resources should be included in the report;
· It is up to RAN2/RAN3 to decide how the frequency information of SRS for positioning resources is included in the report of the UE Tx TEG(s)
· Send LS to RAN2/RAN3 for the signaling design



And the LS [2] described the issues related to UL measurement report as follows:
	Agreement
· The association between measurement instances and UE measurements in the report to LMF should be defined as follows:
· For each indicated positioning method in a measurement report, multiple measurement instances are associated with the indicated positioning method. 
· E.g., a UE reports in a single NR-XXX-ProvideLocationInformation, multiple NR-XXX-SignalMeasurementInformation elements for UE assisted positioning, and NR-XXX-LocationInformation for UE-based positioning. 
· It is up to RAN2 on how to implement above agreement
· It is up to RAN3 to implement the association between measurement instances and gNB measurements in the report to LMF
· Send an LS to RAN2/RAN3, asking them to take above information into account in their signalling work.




In this contribution, we provide further analysis and proposals on above issues, accordingly two CRs are provided in [3][4] and a draft  LS out is provided in chapter 5.
2 Discussion
A. Align with the latest progress of RAN2
The following description is from the pre-configured Measurement Gap procedure of the latest TS 38.305:
[bookmark: _Toc100832279]7.7.2	Pre-configured Measurement Gap procedures
Figure 7.7.2-1 shows the general positioning procedure for Pre-configured Measurement Gap.



Figure 7.7.2-1: Pre-configured measurement gap configuration procedure
0.	LMF obtains the TRP information required for positioning services from the gNBs.
1.	The LMF provides the PRS information of the neighbour TRPs to the serving gNB and requests the serving gNBs to pre-configure measurement gap via NRPPa MEASUREMENT PRECONFIGURATION REQUIRED message.
2.	Based on the assistance information from the LMF and the UE capability, the serving gNB provides pre-configured measurement gap configuration(s) with associated ID(s) to the UE by sending RRC Reconfiguration message specified in TS 38.331 [14].
3.	The UE sends RRC Reconfiguration complete message to the gNB to confirm the reception of pre-configured measurement gap configuration.
4.	The gNB sends the confirmation message to the LMF to indicate the success of the pre-configuration via NRPPa MEASUREMENT PRECONFIGURATION CONFIRM message.
5a.	If the UE requires measurement gaps for performing the requested location measurements, the UE sends UL MAC CE Positioning Measurement Gap Activation/Deactivation Request to the gNB and indicates the requested measurement gap configuration based on the ID configured in step 1. The triggering condition for UL MAC CE is specified in TS 38.331 [14].
5b.	LMF may send the NRPPa MEASUREMENT ACTIVATION message to request for measurement gap activation.
6.	Based on the request from the UE in step 5a or the request from the LMF in step 5b, the gNB may send DL MAC CE Positioning Measurement Gap Activation/Deactivation containing an ID to activate the associated measurement gap.
According to above signaling procedure, the step 5b also relies on steps 1 to 4 to complete one positioning measurement procedure. In step 1, the LMF notifies the gNB of the PRS information for the positioning measurement, so that gNB can configure the preconfigured MGs accordingly and notify the UE via RRC message. However, the MEASUREMENT ACTIVATION message in Step 5b also carries PRS Measurement Info List information, what is the relationship between this information and the PRS information of step 1? Since UE did not inform LMF of its choice of PRS measurement in advance, how did the LMF determine this part of information?
To solve this issue, three options can be considered. One option is that RAN3 does not support the signaling procedure of LMF activation, but considering that it has been the conclusion of RAN1-3, it is not suitable for further discussion. Another option is to directly remove the PRS Measurement Info List information IE from the MEASUREMENT ACTIVATION message. And the third option is to change the IE to optional, which allows the LMF to carry no information in the MEASUREMENT ACTIVATION message. Without PRS measurement information from LMF, the gNB can decide to activate the appropriate MG according to the real-time channel condition of UE.
We prefer to apply the latter two options as they have small modification on RAN3 specification. 
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Proposal 1: RAN3 to modify the PRS Measurement Info List IE in the MEASUREMENT ACTIVATION message, either directly remove it or change it to optional.
Secondly, similar issue exists for Pre-configured PRS Processing Window, as shown in the following figure:
[bookmark: _Toc100832282]7.8.2	Pre-configured PRS processing window procedures
Figure 7.8.2-1 shows the general positioning procedure for Pre-configured PRS processing window.


Figure 7.8.2-1: Pre-configured PRS processing window configuration procedure
0.	LMF obtains the TRP information required for positioning services from the gNBs.
1.	The LMF provides the PRS information of the neighbour TRPs to the serving gNB and requests the serving gNBs to pre-configure PRS processing window configuration(s) via NRPPa MEASUREMENT PRECONFIGURATION REQUIRED message.
2.	Based on the assistance information from the LMF and the UE capability, the serving gNB provides pre-configured PRS processing window configuration(s) with associated ID(s) to the UE by sending RRC Reconfiguration message specified in TS 38.331 [14].
3.	The UE sends RRC Reconfiguration complete message to the gNB to confirm the reception of pre-configured PRS processing window configuration.
4.	The gNB sends the confirmation message to the LMF to indicate the success of the pre-configuration via NRPPa MEASUREMENT PRECONFIGURATION CONFIRM message.
5.	The LMF sends the NRPPa MEASUREMENT ACTIVATION message to request the gNB to (de)activate the preconfigured PRS processing window.
6.	Based on the request from the LMF in step 5, the gNB sends DL MAC CE PPW Activation/Deactivation Command containing an ID to activate the associated PRS processing window.
Similarly, for Step 5, the existing NRPPa signaling procedure needs to be modified to support this function, specifically by removing the words "Preconfigured MGs" from the MEASUREMENT ACTIVATION procedure to make it a common procedure.
Proposal 2: By removing the "Preconfigured MGs" from the MEASUREMENT ACTIVATION procedure to make it a common procedure.
In addition, since NRPPa introduces the measurement activation procedure, there should also be a measurement deactivation procedure, which logically is a complete signaling design.
Proposal 3: To introduce Measurement Deactivation procedure into NRPPa and F1AP.
B. Align with the latest agreements of RAN1
Issue 1: How is the frequency information of SRS for positioning resources included in the report of the UE Tx TEG(s) via NRPPa？
According to the LS [1], the frequency information of SRS is helpful for the UE Tx TEG(s) reporting for UL-TDOA or Multi-RTT. But in NRPPa, the cell information is always included in each measurement report as below:
	>TRP Measurement Response Item
	
	1..<maxnoofMeasTRPs>
	
	
	EACH
	reject

	>>TRP ID
	M
	
	9.2.24
	
	-
	

	>>TRP Measurement Result
	M
	
	9.2.37
	
	-
	

	>>Cell ID
	O
	
	NR CGI
9.2.9
	The Cell ID of the TRP identified by the TRP ID IE.
	YES
	ignore


Furthermore, for each measurement result per cell, the SRS Resource Type IE indicates the SRS Resource information to be measured, combined with the SRS Configuration and the corresponding UE Tx TEG Association saved by LMF via positioning information exchange procedure, the LMF can properly find the mapping between the frequency information of SRS and the UE Tx TEG(s) for each UL-TDOA or Multi-RTT result.
Therefore, in our understanding, it can be considered that RAN3 specification has supported the agreement of RAN1.
Observation 1: RAN3 specification has supported the report of the frequency information of SRS and the UE Tx TEG(s) via NRPPa.
Issue 2: How does RAN3 implement the association between measurement instances and gNB measurements in the report to LMF via NRPPa？
In NRPPa, 9.2.37 TRP Measurement Result IE can include multiple measurement instances, and its maximum value is 16384. In our understanding, the value can meet the requirement of RAN1 (e.g, 1024 measurement instances). In addition, it includes timestamp information along with each measurement value, as well as independent SRS type information and TRP RX TEG information, which allow each measurement instance to correspond to different measurement resource ID, as well as different TRP RX TEG ID. Therefore, the current signaling design of RAN3 can support the latest agreement of RAN1.
Observation 2: RAN3 specification has implemented the association between measurement instances and gNB measurements in the report to LMF via NRPPa.
Finally, we prepared a reply LS (in the Appendix) to response the LSs from RAN1 and also two correction CRs for TS 38.455 and TS 38.473 in [3][4].
Proposal 4: Discuss and agree to send the LS response to RAN1, the draft reply LS is in Appendix.
Proposal 5: Discuss and agree the CRs for TS 38.455 and TS 38.473 in [3][4]. 

3 Conclusion
In the previous sections we made the following proposals:
Proposal 1: RAN3 to modify the PRS Measurement Info List IE in the MEASUREMENT ACTIVATION message, either directly remove it or change it to optional.
Proposal 2: By removing the "Preconfigured MGs" from the MEASUREMENT ACTIVATION procedure to make it a common procedure.
Proposal 3: To introduce Measurement Deactivation procedure into NRPPa and F1AP.
Observation 1: RAN3 specification has supported the report of the frequency information of SRS and the UE Tx TEG(s) via NRPPa. 
Observation 2: RAN3 specification has implemented the association between measurement instances and gNB measurements in the report to LMF via NRPPa.
Proposal 4: Discuss and agree to send the LS response to RAN1, the draft reply LS is in Appendix.
Proposal 5: Discuss and agree the CRs for TS 38.455 and TS 38.473 in [3][4]. 
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5 Appendix
5.1 Reply LS
Title:	[DRAFT] Reply LS on frequency information of SRS for positioning resources and multiple measurement instances
Reply to:	LS on frequency information of SRS for positioning resources (R1-2202847) / LS on multiple measurement instances (R1-2202922)
Release:	Release 17
Work Item:	NR_pos_enh
Source:	CATT
To:	RAN1
Cc:	RAN2

Contact Person:		
Name:	Jiancheng Sun
E-mail Address:	sunjiancheng@catt.cn
Attachments:	n/a


1. Overall Description:

RAN3 thanks RAN1 for their Liaisons on frequency information of SRS for positioning resources and multiple measurement instances.

RAN3 has discussed the signalling procedure of measurement report for various measurement methods, and would like to inform RAN1 about our progress as follows:
· Based on the current measurement report IE design, LMF can properly find the mapping between the frequency information of SRS and the UE Tx TEG(s) for each UL-TDOA or Multi-RTT measurement result.
· In addition, the maximum number of measurement instances is 16384, and for each measurement instance, it is allowed to report separate timestamp information corresponding to different measurement resource id and TRP RX TEG id.

2. Actions:
To RAN1 working group.
ACTION: RAN3 respectfully requests RAN1 to take the above information into consideration in their future work.

3. Date of Next TSG-RAN WG3 Meetings:
RAN3 Meeting #117   	     August   22 – 26, 2022 				Toulouse, FR
RAN3 Meeting #117bis-e      October 10 – 18, 2022 				E-meeting
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