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1. [bookmark: _Ref73829754]Introduction
[bookmark: Proposal_Pattern_Length]In RAN2#123, based on [8] and [9], RAN2 continued the discussion on LPHAP, and made lots of agreements. However some issues are still open, e.g.
· The details of PRS/DRX alignment;
· The indication for SRS request;
· Multiple SRS validity areas;
In this contribution, we continue the discussion on leftover issues on LPHAP topic. 
Discussion

2.1 SRS configuration enhancements based on SRS positioning validity area to avoid frequent RRC connection for SRS (re)configuration
Objective 1:SRS for positioning activation/request procedure(s) 
In RAN2#123, RAN2 agreed:
Agreements:
When the UE reselects out of the positioning validity area during SRS transmission, the UE may send an RRC message to the network for SRS configuration request. The SRS configuration request is sent in the RRC message RRCResumeRequest (18/18).
WA: A new resume cause is introduced for the above use case.

Regarding the working assumption, there are still 5 spares left for ResumeCause in  RRCResumeRequest. Therefore it is reasonable to use spare of ResumeCause to indicate the network that the resume is for SRS activation/request assuming only one preconfigured SRS configuration for an area. It can be used to trigger SRS configuration request in the new cell after cell reselection occurs out of the positioning validity area. Then new gNB could provide new SRS configuration/activation in a RRC release message. From power consumption perspective, it is beneficial for the new gNB to maintain the UE in RRC_INACTIVE after UE context retrieval if the request is for SRS update only.
Therefore we propose to confirm the Working assumption.
Proposal 1: For SRS for positioning activation/request procedure(s), confirm the WA, i.e. when the UE reselects out of the positioning validity area during SRS transmission, the UE may send an RRC message to the network for SRS configuration request. The SRS configuration request is sent in the RRC message RRCResumeRequest via a new resume cause.
In addition, a UE should send the new resume cause to a cell if allowed by the network, otherwise the UE may send the message to a legacy gNB, which should be avoided. 
Proposal 2: For SRS for positioning activation/request procedure(s), only if allowed by the network, UE sends RRCResumeRequest message containing a new resume cause in ResumeCause to trigger SRS configuration/activation request when cell reselection occurs outside of validity area.
When the gNB provides the updated SRS configuration to the UE, the serving gNB should provide the updated SRS configuration to the LMF in order to let the LMF forward the updated SRS configuration to measured gNBs. But the details should be discussed in RAN3. 
Proposal 3: For SRS for positioning activation/request procedure(s), serving gNB forwards updated SRS configuration to the LMF via NRPPa message when receiving the request from the UE, and the LMF forwards the updated SRS configuration to measured gNBs.  The details to be discussed in RAN3.

Objective 2: SRS for positioning configurations in multiple cells/Pre-configuration of one or multiple SRS for positioning configurations  
In RAN2#122, regarding validity-area specific TA timer, RAN2 further agreed:
Agreements:
Define an SRS for positioning validity-area specific TA timer (e.g., with larger values) for a UE in RRC_INACTIVE state.
- The UE starts/restarts the area-specific TA timer when it receives the TA command.
- The UE stops the SRS transmission when the area-specific TA timer expires.
- The UE stops the area-specific TA timer when it reselects to a cell out of the SRS validity area.
- Other stop/restart conditions can be discussed.
Based on [6], RAN2 agreed that the SRS validity area configuration contains a list of cells in which it is valid.  FFS validity timer or if we would depend only on explicit release by the network. The issue was also discussed in [7], but no consensus. 
In RAN2#123, [8] summarized the situation as:
	regarding the condition of releasing the pre-configured SRS configuration, companies’views/preferences are summarized as follows:
· Network-initiated message: 3(Huawei, vivo, Intel, OPPO)
· New TA timer to be introduced controlling how long the SRS resource is reserved for the UE within the validity area: 3(CATT, Xiaomi, CMCC) 
· Area-specific TA timer expiration: 4(Intel, Lenovo, OPPO, ZTE); explicitly against area-specific TA: 4(Samsung, CATT, vivo, Intel, Xiaomi)
· Reselection to other cell out of the SRS validity area: 2(OPPO, ZTE); explicitly against (vivo)
Proposal 11: RAN2 to discuss which option(s) to be adopted as the criteria to release the pre-configured SRS configuration:
· Network-initiated message: 
· New TA timer to be introduced controlling how long the SRS resource is reserved for the UE within the validity area
· Area-specific TA timer expiration 
· Reselection to other cell out of the SRS validity area




To our understanding, if TA timer is expired, the UE cannot use the SRS configuration, therefore the only issue is when the SRS configuration should be released. It can be done by either explicit release from network or implicitly when TA timer expires. And therefore additional validity timer is not needed. 
Proposal 4: Do not introduce validity timer for SRS validity area configuration. The UE will release the SRS configuration for the area when area-specific TA timer expires or upon receiving the explicit release from the network. 

In [6], some companies would like to avoid multiple SRS configurations for the same UE, as 
	Proposal 2e: to discuss whether to support multiple SRS configurations.




We do not see the benefit why for a single SRS validity area, network should provide multiple SRS configurations. But we do see the value for network to provide multiple SRS configurations for different SRS validity area, i.e. SRS configuration per SRS validity Area.
Proposal 5: For a single SRS validity area, the network can only provide one SRS configuration. The network may provide configurations for multiple SRS validity areas simultaneously, with one SRS configuration per SRS validity area. 

From RAN2 perspective, we can look at the requirement on how to avoid the gNB to monitor multiple SRS configuration simultaneously for a UE.
To our understanding, the spirit of the objective is, the network provides multiple configurations (per area) to the UE, and the UE can select the SRS based on camped cell. Therefore, the network does not need to update the SRS configuration when the UE moves to another cell (in Rel-17, the network only configures the SRS for the cell where the UE moves to RRC_INACTIVE, and the UE will release the SRS configuration when it moves to another cell). We do agree that it can save the power caused by additional RRC signalling. However, the measured gNB has no idea on which cell the UE is camping, i.e., which SRS configuration the UE is transmitting. Therefore, the measured gNB has to measure all candidate SRS configurations for the UE which will increase the processing load of the measured gNB which should be avoided. To avoid the additional complexity on gNB side, RAN2 should find a solution to resolve the issue.
Proposal 6: The measured gNB should be aware of which SRS configuration should be used for the positioning measurement.  
In RAN2#123, RAN2 agreed:
For the activation indication and/or request for preconfigured SRSs, RRCResumeRequest message is used, and 1-bit indication in the RRCResumeRequest is introduced for this use.
WA: The resume cause introduced for the SRS configuration request can be reused for the activation indication of the pre-configuration SRS.
Same as the descriptions for proposal 1 above, we do not see the problem to reuse resume cause for it.
If RAN2 concludes the mechanism on SRS for positioning activation/request procedure(s), the similar solution can be used. That is when the UE selects different SRS configuration, e.g., upon moving to another cell or the area for different SRS configuration, the UE shall use ResumeCause of RRCResumeRequest message to indicate the change of SRS configuration to gNB, and then same as SRS for positioning activation/request procedure(s), i.e., the gNB indicates this to the LMF, and LMF forwards it to measured gNBs. 
Proposal 7: For preconfigured multiple SRS configurations, confirm the WA, i.e. UE sends a new ResumeCause of RRCResumeRequest message to indicate the change or activations of SRS configuration when different SRS configuration is selected due to the change of validity area.
Same as proposal 2, the UE can only send the new indication if allowed by network.
Proposal 8: For preconfigured multiple SRS configurations, only if allowed by the network, UE sends ResumeCause of RRCResumeRequest message to indicate the change of SRS configuration when different SRS configuration is selected due to the change of validity area.
Proposal 9: For preconfigured multiple SRS configurations,  serving gNB forwards updated SRS configuration to the LMF via NRPPa message when receiving the change indication from the UE, and the LMF forwards the updated SRS configuration to measured gNBs.  The details to be discussed in RAN3.

2.2 Alignment between eDRX and PRS configurations 
During SI phase, RAN2 concluded to further consider two enhancement directions:
Agreements:
Proposal2: Alignment between DRX and PRS is beneficial from power saving point of view for LPHAP and is recommended to normative work. (14/15)
	Two directions of solutions for DRX/PRS alignments are considered: (a) PRS alignment with fixed DRX (b) DRX alignment with fixed PRS
	Solutions for the PRS/DRX alignment, e.g., LMF-based/UE-based solution, is to be discussed
	Impacts to different RRC states (RRC_INACTIVE and RRC_IDLE) is to be discussed

Useful information for the alignment:
· LPHAP indication: SA2 has concluded the usage of LPHAP indication [2] 
	· During the positioning procedure, AMF provides the LPHAP indication to the LMF, either obtaining from the GMLC, or in the UE LCS context which received during UE registration procedure.
· LMF is enhanced to receive from AMF of the LPHAP indication in the location request, and determine positioning method, by taking into account the LPHAP requirement. LMF also sends LPHAP indication to RAN in the NRPPa message.


 
Based on SA2 conclusion, the LMF can get the LPHAP indication from the AMF during the positioning procedure, and the gNB gets it from the LMF via NRPPa message. 
RAN2 can follow SA2 conclusion on this, the only impact to RAN is, the LMF sends the LPHAP indication to RAN in NRPPa message. It is out of RAN2 scope on how the AMF gets the indication, and how the AMF sends the indication to the LMF. 
Proposal 10: Confirm SA2 conclusion that during the positioning procedure, AMF provides the LPHAP indication to the LMF, and the LMF also sends LPHAP indication to RAN in the NRPPa message (stage 2 and RAN3 impact).  
Considering SA2 also agreed that “LMF also sends LPHAP indication to RAN in the NRPPa message.”, the gNB can be aware of whether a UE is performing positioning and whether LPHAP is required. If the gNB also supports the PRS transmission, based on the LPHAP indication, the RAN can decide what DRX configuration can align with PRS configuration well. Therefore it should be:
· DRX alignment with fixed PRS (handled by gNB based on LPHAP indication and available PRS configuration); 
Proposal 11: For DRX alignment with fixed PRS configurations, it is up to gNB implementation to align DRX configuration with fixed PRS based on LPHAP indication obtained from the LMF and available PRS configuration in RAN.   
In RAN2#123, RAN2 agreed:

Agreements:
At least alignment of PRS to fixed (e)DRX is supported.
At least UE-initiated on-demand PRS request procedure is supported for the alignment of the PRS configuration to the fixed (e)DRX configuration.
There were some proposals on the optimization of on-demand PRS request for this alignment, as summarized in [8]:
	The following proposal is to be discussed:
Proposal 3: RAN2 to discuss whether following IEs are needed to be included or enhanced in the UE-initiated on-demand request message:
	to include the demanded PRS time offset associated with each requested PRS periodicity, to align with PO location>
	to include the demanded PRS time duration associated with each requested PRS periodicity, to align with PO location.
	to include more than one of the demanded PRS periodicities per PFL, to align with PO locations within  and outside the PTW, respectively. 
	to include requested DL-PRS activation periodicity/start offset/duration, to align with periodic PTW location.
	to include UE-related (e)DRX information and LPHAP indication
Proposal 4: RAN2 to discuss whether a LS needs to be sent to RAN3 to trigger them for discussion of how to align the PRS with the DRX of serving cell and/or neighbour cell.
Proposal 5: RAN2 to discuss whether it is needed to align the LPHAP UEs waking up time and if the answer is yes, FFS how.



To our understanding, current system can work well without these optimizations. Considering only limited time is available in this WI with huge scope, we should avoid the discussion on optimizations and focus on essential issues. 
Proposal 12: For PRS alignment with fixed (e)DRX configurations, existing on-demand PRS request is used without stage 3 impact. 

1. Conclusion
Based on the discussion, we have following proposals:
Proposal 1: For SRS for positioning activation/request procedure(s), confirm the WA, i.e. when the UE reselects out of the positioning validity area during SRS transmission, the UE may send an RRC message to the network for SRS configuration request. The SRS configuration request is sent in the RRC message RRCResumeRequest via a new resume cause.
Proposal 2: For SRS for positioning activation/request procedure(s), only if allowed by the network, UE sends RRCResumeRequest message containing a new resume cause in ResumeCause to trigger SRS configuration/activation request when cell reselection occurs outside of validity area.
Proposal 3: For SRS for positioning activation/request procedure(s), serving gNB forwards updated SRS configuration to the LMF via NRPPa message when receiving the request from the UE, and the LMF forwards the updated SRS configuration to measured gNBs.  The details to be discussed in RAN3.
Proposal 4: Do not introduce validity timer for SRS validity area configuration. The UE will release the SRS configuration for the area when area-specific TA timer expires or upon receiving the explicit release from the network. 
Proposal 5: For a single SRS validity area, the network can only provide one SRS configuration. The network may provide configurations for multiple SRS validity areas simultaneously, with one SRS configuration per SRS validity area. 
Proposal 6: The measured gNB should be aware of which SRS configuration should be used for the positioning measurement.  
Proposal 7: For preconfigured multiple SRS configurations, confirm the WA, i.e. UE sends a new ResumeCause of RRCResumeRequest message to indicate the change or activations of SRS configuration when different SRS configuration is selected due to the change of validity area .
Proposal 8: For preconfigured multiple SRS configurations, only if allowed by the network, UE sends ResumeCause of RRCResumeRequest message to indicate the change of SRS configuration when different SRS configuration is selected due the change of validity area.
Proposal 9: For preconfigured multiple SRS configurations,  serving gNB forwards updated SRS configuration to the LMF via NRPPa message when receiving the change indication from the UE, and the LMF forwards the updated SRS configuration to measured gNBs.  The details to be discussed in RAN3.
Proposal 10: Confirm SA2 conclusion that during the positioning procedure, AMF provides the LPHAP indication to the LMF, and the LMF also sends LPHAP indication to RAN in the NRPPa message (stage 2 and RAN3 impact).  
Proposal 11: For DRX alignment with fixed PRS configurations, it is up to gNB to align DRX configuration with fixed PRS based on LPHAP indication obtained from the LMF and available PRS configuration in RAN.   
Proposal 12: For PRS alignment with fixed (e)DRX configurations, existing on-demand PRS request is used without stage 3 impact. 
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