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1. Introduction
At the previous RAN2 meetings, the following agreements were reached regarding LPHAP.
Agreements: (RAN2 #121bis)

RRCRelease can be used to provide SRS configuration with validity area for use in RRC_INACTIVE.
Agreements: (RAN2 #123)

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.

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.

At least UE-initiated on-demand PRS request procedure is supported for the alignment of the PRS configuration to the fixed (e)DRX configuration.
Agreements: (RAN2 #123b)

Maintain the WA that a new resume cause is introduced for SRS configuration request.  Implement the running CR accordingly and finalise the decision at next meeting when all WIs conclude.
There is only one SRS configuration per validity area.

Rely on network explicit release as a baseline for release of the SRS configuration in Rel-18.  FFS if any other solution is needed.  This agreement does not revert the existing agreement about stopping the area-specific TA timer when the UE reselects out of the validity area.
Working assumption:Don’t introduce the UE capability on supporting alignment of PRS to fixed (e)DRX.
In this contribution, we will further discuss the following solutions for LPHAP.

-
SRS configuration enhancement

-
PRS alignment with fixed (e)DRX

2. Discussion
2.1 SRS configuration enhancement

In the previous RAN2 meeting, RAN2 agreed to introduce a new resumeCause for SRS configuration/activation request. Then, one related issue is raised which Access Category should be selected for the RRC resume procedure for SRS configuration/activation request? According to the quoted text of TS22.261 [1] below, different Access Categories are used for different access attempts. In our understanding, the new RRC resume procedure for SRS configuration/activation request belongs to MO signalling on RRC level resulting from other than paging.  Then, Access Category 8 is selected based on the table below.
Table 2.1-1: Access Categories
	Access Category number
	Conditions related to UE
	Type of access attempt

	0
	All
	MO signalling resulting from paging

	1 (NOTE 1) 


	UE is configured for delay tolerant service and subject to access control for Access Category 1, which is judged based on relation of UE’s HPLMN and the selected PLMN.
	All except for Emergency, or MO exception data

	2
	All
	Emergency

	3
	All except for the conditions in Access Category 1.
	MO signalling on NAS level resulting from other than paging

	4
	All except for the conditions in Access Category 1.
	MMTEL voice (NOTE 3)

	5
	All except for the conditions in Access Category 1.
	MMTEL video

	6
	All except for the conditions in Access Category 1.
	SMS

	7
	All except for the conditions in Access Category 1.
	MO data that do not belong to any other Access Categories (NOTE 4)

	8
	All except for the conditions in Access Category 1
	MO signalling on RRC level resulting from other than paging

	9
	All except for the conditions in Access Category 1
	MO IMS registration related signalling (NOTE 5)

	10 (NOTE 6)
	All
	MO exception data 

	11-31
	
	Reserved standardized Access Categories

	32-63 (NOTE 2)
	All
	Based on operator classification

	NOTE 1:
The barring parameter for Access Category 1 is accompanied with information that define whether Access Category applies to UEs within one of the following categories:
a) UEs that are configured for delay tolerant service;
b) UEs that are configured for delay tolerant service and are neither in their HPLMN nor in a PLMN that is equivalent to it;
c) UEs that are configured for delay tolerant service and are neither in the PLMN listed as most preferred PLMN of the country where the UE is roaming in the operator-defined PLMN selector list on the SIM/USIM, nor in their HPLMN nor in a PLMN that is equivalent to their HPLMN.
When a UE is configured for EAB, the UE is also configured for delay tolerant service. In case a UE is configured both for EAB and for EAB override, when upper layer indicates to override Access Category 1, then Access Category 1 is not applicable.
NOTE 2:
When there are an Access Category based on operator classification and a standardized Access Category to both of which an access attempt can be categorized, and the standardized Access Category is neither 0 nor 2, the UE applies the Access Category based on operator classification. When there are an Access Category based on operator classification and a standardized Access Category to both of which an access attempt can be categorized, and the standardized Access Category is 0 or 2, the UE applies the standardized Access Category. 

NOTE 3:
Includes Real-Time Text (RTT).

NOTE 4:
Includes IMS Messaging. 

NOTE 5: 
Includes IMS registration related signalling, e.g. IMS initial registration, re-registration, and subscription refresh.

NOTE 6: 
Applies to access of a NB-IoT-capable UEto a NB-IOT cell connected to 5GC when the UE is authorized to send exception data.



Besides, the current RRC resume procedure for RNA update in RRC spec [2] can be taken as a reference, which is also a kind of MO signalling on RRC level resulting from other than paging. 
	1>
else if the resumption of the RRC connection is triggered due to an RNA update as specified in 5.3.13.8:

2>
if an emergency service is ongoing:

NOTE 1:
How the RRC layer in the UE is aware of an ongoing emergency service is up to UE implementation.
3>
select '2' as the Access Category;

3>
set the resumeCause to emergency;

2>
else:

                 3> select '8' as the Access Category;


It can be seen that if an emergency is ongoing, the resumeCause and Access Category are set to emergency and 2 respectively. Otherwise, the resumeCause and Access Category are set to rna-Update and 8 respectively. In our understanding, the same logic should be reused because a UE performing positioning may also have emergency service. 
Proposal 1: RAN2 to discuss which Access Category（e.g., 8） is selected for the RRC resume procedure for SRS configuration/activation request.
Proposal 2: RAN2 to confirm that if the resumption of the RRC connection is triggered due to SRS configuration/activation request and an emergency service is ongoing, UE select “2” as the Access Category and set the resumeCause to emergency.
In the previous RAN2 meeting, RAN2 agreed to use the unified mechanism for SRS (pre-)configuration request and SRS pre-configuration activation indication to achieve a simpler design. More specifically, the same resume cause will apply for both SRS (pre-)configuration request and SRS activation indication. The NW can determine whether to configure a new SRS or activate a preconfigured SRS based on whether the UE is within the validity area. In our understanding, except for the SRS configuration request and activation request, the unified mechanism can also apply to another Scenario, i.e., UE is still within the area but the TA gets invalid. UE can also obtain the TA from the network by initiating the RRCResumeRequest message. If the network finds UE is still within the valid area of (pre-) configuration and the SRS has already been activated (for the pre-configured SRS case), the network will know UE only wants to obtain a new TA. 
Proposal 3: When the TA gets invalid and UE is still within the validity area, UE can send the RRCResumeRequest with the same resume cause used for the SRS configuration request to update the TA.
In the last RAN2 meeting, RAN2 agreed that rely on network explicit release as a baseline for release of the SRS configuration in Rel-18 and FFS if any other solution is needed. In R17, the SRS configuration in RRC_INACTIVE will be released in the following 5 scenarios:

· when receiving the explicit release from network(i.e., Release { SRS-PosRRC-Inactive-r17 }).
· when receiving RRCResume/RRCSetup/RRCRelease without suspendConfig message.
· when cell-specific TA timer(inactivePosSRS-TimeAlignmentTimer) expires.
· when cell reselection occurs.
For R18 positioning SRS configuration, we think the second scenario above is reasonable. Because suspendConfig will be released when receiving RRCSetup/RRCResume/RRCRelease without suspendConfig message. For the last two scenarios, we think UE should maintain R18 positioning SRS configuration to support the delta configuration. For example, when the area-specific TA timer expires, UE only needs a new TA for the SRS transmission and the SRS configuration can keep the same. In this way, the signalling overhead can be saved if the network would only reconfigure part of the SRS configuration. Then, in the last two scenarios, UE only stops the SRS transmission but doesn’t release the SRS configuration. 

Proposal 4: UE will release the SRS (pre)configuration when receiving RRCResume/ RRCSetup/ RRCRelease without suspendConfig message.
Proposal 5: UE maintains the SRS (pre)configuration to support delta configuration in the following scenarios:

· Scenario 1: When area-specific TA timer expires.

· Scenario 2: When UE reselects out of the positioning validity area.
In the previous RAN2 meeting, RAN2 agreed that both periodic and semi-persistent SRS are supported for non-preconfigured SRS configuration with validity area. In our understanding, the type of pre-configured SRS should be also discussed because it will influence the specific method of pre-configured SRS activation. If the pre-configured SRS is periodic SRS, the network will activate it by one indication in RRCRelease message. Otherwise, the network will send a MAC CE to activate the semi-persistent and pre-configured SRS. In our understanding, both periodic and semi-persistent SRS can work and be supported for pre-configured SRS.
Proposal 6: Both periodic and semi-persistent SRS are supported for pre-configured SRS.
The signalling method of pre-configuration of one or multiple SRS configurations for use in RRC_INACTIVE has already been discussed for a long time. According to [Post122][401][POS] SRS configuration and activation in LPHAP [3], many companies proposed that pre-configuration of one or multiple SRS configurations for use in RRC_INACTIVE is configured by dedicated RRC message. As for the specific dedicated RRC message, in our understanding, the RRCRelease message is the most suitable considering that pre-configuration of one or multiple SRS configurations is used in the RRC_INACTIVE state. Besides, RAN2 has agreed that RRCRelease can be used to provide SRS configuration with validity area for use in RRC_INACTIVE. We prefer to use the unified mechanism to provide the SRS configuration for LPHAP.
Proposal 7: Pre-configuration of SRS for use in RRC_INACTIVE is provided via RRCRelease with suspendconfig.
In the running RRC CR [4], one open issue related to preconfigured SRS validity area configuration and normal SRS configuration with validity area is as below.
	Editor’s Note: For preconfigured SRS, there is no need to start the inactivePosSRS-ValidityAreaTAT immediately. But for Periodic SRS the above clause would be needed. Agreement says: “Periodic SRSis supported to be configured with validity area.  This agreement does not affect preconfigured SRS.” How to differentiate normal and preconfigured SRS. FFS How to start/stop the timer.


Regarding the first problem “How to differentiate normal and preconfigured SRS”,  we think if different IEs are used in RRCRelease message, UE can differentiate preconfigured SRS validity area configuration and normal SRS configuration with validity area. 
Proposal 8: Use different IEs in RRCRelease message to differentiate normal and preconfigured SRS.

For the pre-configuration of multiple SRS configurations, the number of inactivePosSRS-ValidityAreaTAT configurations should be decided. There are two alternatives:

· Alt 1: Each pre-configured SRS configuration is associated with a separate inactivePosSRS-ValidityAreaTAT, i.e., inactivePosSRS-ValidityAreaTAT is per pre-configured SRS configuration with validity area. However, only one inactivePosSRS-ValidityAreaTAT is needed to maintain in MAC layer because one inactivePosSRS-ValidityAreaTAT is enough to work and can be used to evaluate whether TA is valid for each SRS configuration with validity area.
· Alt 2: All pre-configured SRS configurations are associated with one inactivePosSRS-ValidityAreaTAT in RRC configuration. 
Both alternatives can work and RAN2 can discuss which alternative is selected.

Proposal 9: For the pre-configuration of multiple SRS configurations, RAN2 to discuss the number of inactivePosSRS-ValidityAreaTAT configurations.

· Alt 1: Each pre-configured SRS configuration is associated with a separate inactivePosSRS-ValidityAreaTAT. Note only one inactivePosSRS-ValidityAreaTAT is maintained in MAC layer.

· Alt 2: Only one inactivePosSRS-ValidityAreaTAT in RRC configuration, which applies to all pre-configured SRS configurations.
Regarding the second problem “FFS How to start/stop the timer”, we think the start/stop conditions of the timer have been fully discussed and RAN2 reached the agreements below. Therefore, we only need to discuss one FFS case in which UE receives the RRCRelease message including pre-configured SRS configuration. We think only when a pre-configured SRS configuration is activated, the inactivePosSRS-ValidityAreaTAT is (re)started.
	1. 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 area-specific TA timer when it reselects to a cell out of the SRS validity area.

2. The following criterion needs to be defined for the start/re-start of the area-specific TA timer:

· Reception of RRCRelease message containing the SRS configuration (excluding pre-configured SRS)
3. The following criteria need to be defined for the stop of the area-specific TA timer (FFS other conditions):

· Reception of RRCResume message

· Reception of RRCSetup message

· Reception of RRCRelease message without SRS configuration


Proposal 10: If pre-srs-PosRRC-InactiveValidityArea is configured and the corresponding pre-configured SRS of the current UE’s camping cell is activated, inactivePosSRS-ValidityAreaTAT is (re)started.
In the running MAC CR [5], one FFS is “whether when the UE autonomously adjust the TA when cell reselection happens, the TAT is restarted.”  In our understanding, the area-specific TA timer isn’t restarted in this case based on the following reasons. Firstly, if the area-specific TA timer is restarted, UE should initiate RACH procedure to indicate the serving gNB that the area-specific TA timer is restarted to guarantee the area-specific TA timers of network and UE are aligned. However, we think this solution is meaningless because the RACH procedure can be directly used to obtain the TA from network. Secondly, we think the TA obtained from network is more precise than the autonomously adjusted TA. If the area-specific TA timer isn’t restarted, the autonomously-adjusted TA will be used for a shorter time (e.g., the remaining value of area-specific TA timer) and UE can obtain the TA from network earlier. 
Proposal 11: No need to restart the area-specific TA timer when the UE autonomously adjust the TA during cell reselection. 

In the open issue list for Rel-18 positioning capability [6], one open issue is “Whether the UE capability on supporting SRS with validity area request by RRC message is needed or not.” We think UE capability on supporting SRS with validity area request by RRC message isn’t needed. Because RAN1 had defined two features related to SRS with validity area (i.e., Feature 41-3-1 and 41-3-2) in the UE feature list [7]. If UE supports these two features, UE also supports the SRS configuration request. That means the SRS configuration request can be a component for the capability on supporting SRS with validity area. From network side, if the network configures (pre-configured) SRS configuration with validity area to UE, it can mean that network supports the SRS configuration/activation request. Compared with introducing a separate capability for SRS configuration request, we think this solution is more straightforward and saves signalling overhead. Thus, we propose, 
Proposal 12: No need to introduce the UE capability on SRS with validity area request by RRC message, it can be a component for the capability on supporting SRS with validity area (i.e., Feature 41-3-1 and 41-3-2).
2.2
PRS alignment with fixed (e)DRX
At the previous RAN2 meeting, RAN2 agreed that UE-initiated on-demand PRS request procedure is supported for the alignment of the PRS configuration to the fixed (e)DRX configuration and proposed the working assumption that don’t introduce the UE capability on supporting alignment of PRS to fixed (e)DRX.
Based on TS38.305 [8], the current general positioning procedure for On-Demand PRS transmission is as below.
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Figure 2.2-1: On-Demand PRS transmission procedure

For UE-initiated on-demand PRS, if the NW has provided the pre-defined On-Demand PRS configurations to the UE, the UE is allowed to request On-Demand PRS parameters based on pre-defined PRS configuration ID or explicit parameter requests that are within the scope of the received pre-defined On-Demand PRS configurations. Otherwise, the UE may blindly request On-Demand PRS parameters via an explicit request within the scope of the allowed parameter list.

To our understanding, the alignment can be supported without stage 3 specification enhancement. To be specific, the target UE can request suitable PRS periodicity considering its (e)DRX configuration to ensure that there is PRS around its PO. Considering no additional enhancement, we suggest confirming the working assumption that don’t introduce the UE capability on supporting alignment of PRS to fixed (e)DRX.
Proposal 13: The alignment between PRS and fixed (e)DRX can be supported via UE-initiated on-demand PRS without stage 3 specification enhancement. 
Proposal 14: Confirm the working assumption that don’t introduce the UE capability on supporting alignment of PRS to fixed (e)DRX.
3. Conclusion
SRS configuration enhancement：
Proposal 1: RAN2 to discuss which Access Category（e.g., 8） is selected for the RRC resume procedure for SRS configuration/activation request.
Proposal 2: RAN2 to confirm that if the resumption of the RRC connection is triggered due to SRS configuration/activation request and an emergency service is ongoing, UE select “2” as the Access Category and set the resumeCause to emergency.
Proposal 3: When the TA gets invalid and UE is still within the validity area, UE can send the RRCResumeRequest with the same resume cause used for the SRS configuration request to update the TA.
Proposal 4: UE will release the SRS (pre)configuration when receiving RRCResume/ RRCSetup/ RRCRelease without suspendConfig message.
Proposal 5: UE maintains the SRS (pre)configuration to support delta configuration in the following scenarios:

· Scenario 1: When area-specific TA timer expires.

· Scenario 2: When UE reselects out of the positioning validity area.
Proposal 6: Both periodic and semi-persistent SRS are supported for pre-configured SRS.
Proposal 7: Pre-configuration of SRS for use in RRC_INACTIVE is provided via RRCRelease with suspendconfig.
Proposal 8: Use different IEs in RRCRelease message to differentiate normal and preconfigured SRS.

Proposal 9: For the pre-configuration of multiple SRS configurations, RAN2 to discuss the number of inactivePosSRS-ValidityAreaTAT configurations.

· Alt 1: Each pre-configured SRS configuration is associated with a separate inactivePosSRS-ValidityAreaTAT. Note only one inactivePosSRS-ValidityAreaTAT is maintained in MAC layer.

· Alt 2: Only one inactivePosSRS-ValidityAreaTAT in RRC configuration, which applies to all pre-configured SRS configurations.
Proposal 10: If pre-srs-PosRRC-InactiveValidityArea is configured and the corresponding pre-configured SRS of the current UE’s camping cell is activated, inactivePosSRS-ValidityAreaTAT is (re)started.
Proposal 11: No need to restart the area-specific TA timer when the UE autonomously adjust the TA during cell reselection. 

Proposal 12: No need to introduce the UE capability on SRS with validity area request by RRC message, it can be a component for the capability on supporting SRS with validity area (i.e., Feature 41-3-1 and 41-3-2).
PRS alignment with fixed (e)DRX：
Proposal 13: The alignment between PRS and fixed (e)DRX can be supported via UE-initiated on-demand PRS without stage 3 specification enhancement. 
Proposal 14: Confirm the working assumption that don’t introduce the UE capability on supporting alignment of PRS to fixed (e)DRX.
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