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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
This discussion paper mainly focuses on the following remaining issues related to RRC specification:
· SL positioning:
	Feature
	Issue
	Potential resolution; way forward

	SL#1
	· Usage of exceptional pool for SL PRS:  FFS on the need of sl-PRS-TxPoolExceptional-r18
	We can check with RAN1 or can be company contribution driven

	SL#2
	· Need of priority, In UAI related part, 5.7.4.2 and ASN.1, priority is included in UAI for UE to request periodic SL grant configuration, but RAN2 only agreed to include priority in MAC CE for aperiodic SL-PRS transmission.
· Editor’s Note: FFS the details of configured grant assistance information.
	Company contribution driven


· LPHAP: 
[V302] [V308]: Request for activation of pre-configured SRS
[V300]: ACK of activation of pre-configured SRS
2. Discussion
2.1	SL positioning
2.1.1	Exceptional pool for SL-PRS
The exceptional pool was introduced in LTE V2X to maintain the SL transmission continuity in some special cases. Furthermore, the concept was reused in NR sidelink communication. The related agreements [1][2] are listed below.
RAN2#115 meeting Agreements on exceptional TX resource pool: 
1: 	As in LTE V2X, NR V2X adopts the concept of exception pool.
2:	As in LTE V2X, when configured in mode 1, UE use exceptional pool in the following cases:
	i) When UE detect Uu physical layer problems or radio link failure.
	ii) Before UE finish the initiated connection (re)establishment.
	iii) During handover
3:	As in LTE V2X, if UE is not configured in mode 1, UE use exceptional pool when the sensing results for the normal TX resource pool is not available.
RAN2#116 meeting agreements
2:	The use cases for UE to apply exceptional pool include the following:
	- In NR RRC IDLE/INACTIVE, when cell reselection is performed but the UE does not have the sensing results for the target cell yet.
	- In NR RRC INACTIVE, when the UE initiates transition to CONNECTED mode and when mode2 TX resource pool is not configured (same as in NR IDLE).
	- When UE does not have sensing results due to a change in the TX pool, e.g. NW changes the TX resource pool (reconfiguration).
Inspired by the above agreements, we believe it is necessary to introduce Tx exceptional pool for SL-PRS as well. First and foremost, when executing SL-PRS transmission, mode-1 UE may experience Uu RLF, may not yet establish a dedicated RRC connection, or may go through handover. Since there is no stable Tx resource pool configuration from the (target/) serving gNB, it is better to configure UE with another pool of resources in such Uu exceptional cases. What is more, for PC5 exceptional cases, such as the selected pool has no available sensing results if UE selects/ is configured to use such pool as the TX pool for SL-PRS transmission, UE can still exploit the exceptional pool to transmit SL-PRS. In this sense, TX exceptional pool is helpful for SL-PRS transmission. 
Some may argue that the exceptional pool can be configured in shared resource pools (i.e. within sl-BWP-PoolConfigCommon), and UE may use it when exceptional cases happen. However, if UE is served by a RAN node that only supports dedicated SL-PRS resource pools, exceptional pools are essential to maintain the SL-PRS transmission continuity in these special cases.
Proposal 1: TX exceptional pool can be included in the SL-PRS dedicated pool configuration.
2.1.2	Parameters in UAI for CG of periodic SL-PRS
At RAN1#115, whether bandwidth and number of required SL-PRS transmissions should be included in the SL-PRS resource request were discussed [3]. As a consequence, RAN1 indicated in the LS [4] that SL-PRS bandwidth should be informed to gNB for scheme 1 resource allocation. Thus, RAN2 should follow RAN1 guidance to include the bandwidth in the UAI.
	1. Overall Description: 
The following agreement was reached in RAN1 related to the request for specific SL PRS resource characteristic(s)/SL-PRS resource configuration for scheme 1.
	Agreement
Send an LS to RAN2 and RAN3 with the following:
· From RAN1 perspective, for scheme 1, it is important for the following request to be specified:
· a gNB is able to receive a request from either LMF or UE for SL-PRS bandwidth
· Action to RAN2 and RAN3 to consider how to specify support for such request, if not already specified.





Proposal 2: Include bandwidth of SL-PRS in the UAI for CG of periodic SL-PRS. 
In reference to our previous contribution [5] on the signaling procedure to trigger SL-PRS transmission, we believe when TX UE operates in resource allocation scheme 1 and is triggered by the location server to transmit SL-PRS, TX UE can provide the serving RAN-node with the assistance information, such as SL-PRS characteristics, to obtain a suitable grant to transmit SL-PRS. With this concept, the serving gNB should know about the requirements for such transmission as detailed as possible.
Other than the priority and bandwidth of SL-PRS, we think periodicity, delay budget, symbol number, comb size and repetition number can also be provided to the serving node in UAI if informed in the request from the location server to the TX UE. The necessity of these parameters should be decided by RAN1.
Proposal 3: Ask RAN1 about the necessity of other parameters in the UAI, e.g., periodicity, delay budget, symbol number, comb size and repetition number.
2.2	LPHAP
2.2.1	Request for activation of pre-configured SRS
The procedures of UL-based Low Power Periodic and Triggered 5GC-MT-LR are quoted from TS 23.273 [6] as follows.
[bookmark: _CRFigure6_7_41]Figure 2.2-1: Low Power Periodic and Triggered 5GC-MT-LR Procedure in RRC INACTIVE state with UL Positioning
For the existing procedures, the upper layer is not aware of the positioning method or the SRS pre-configuration in the RRC layer. The current stage 2 and RRC specification indicate the activation of pre-configured SRS is triggered by the upper layer upon event detected. However, the modeling was not discussed by RAN2.
	TS 38305
The SRS for positioning configuration in RRC_INACTIVE state may be pre-configured in the target device. The target device may send an "RRC Resume Request" message to the network when a configured periodic or triggered location event has been detected to request activation of the pre-configured SRS for positioning. For preconfigured multiple SRS configurations, the UE is configured with only one SRS for positioning configuration for each validity area.

TS 38331
1>	else if srs-PosRRC-InactiveValidityAreaConfig is configured and the resumption of the RRC connection is triggered due to upper layers request for configuration or activation of preconfigured SRS for positioning when the UE is camped in one of the cells indicated in srs-PosConfigValidityArea:
2>	select '8' as the Access Category;
2>	set the resumeCause to srs-PosConfigOrActivationReq;


From our understanding, there can be two options for the modeling:
- Option 1: Follow the legacy, i.e., upper layer is not aware of positioning method or the SRS pre-configuration in RRC layer.
- Option 2: Introduce cross-layer interaction, i.e., upper layer is informed of the SRS pre-configuration in RRC layer.
For option 1, the SRS transmission and event report are independent. When there is a positioning service, the network will configure SRS pre-configuration and SRS non-pre-configuration to UE simultaneously in Step 1. Once receiving the area-specific SRS (pre)configurations, UE will keep SRS transmission until area-specific SRS (pre)configurations are released. SRS transmission is invisible to upper layers and upper layers don’t request AS layer for configuration or activation of preconfigured SRS. Once moving into the area of SRS pre-configuration, UE will request the activation for SRS pre-configuration.
For option 2, the upper layer should be informed of the availability of SRS pre-configuration in RRC layer. The corresponding TP:
	1>	if the RRCRelease includes suspendConfig:
<omitted>
2>	if srs-PosRRC-InactiveValidityAreaConfig is configured and configType is non-preconfig:
3>	apply the configuration and instruct MAC to start the inactivePosSRS-ValidityAreaTAT;
2>	if srs-PosRRC-InactiveValidityAreaConfig is configured and configType is preconfig:
3>	Inform the upper layer the availability of srs-PosRRC-InactiveValidityAreaConfig;




Proposal 4: RAN2 to discuss the modeling of activation of pre-configured SRS:
· Option 1: Upper layer is not aware of SRS pre-configuration in RRC layer. Once moving into the area of SRS pre-configuration, UE will request the activation for SRS pre-configuration.
· Option 2: Upper layer is informed of the availability of SRS pre-configuration in RRC layer. Once the event is detected and the SRS pre-configuration is available, upper layer may trigger the RRC to resume for activation.
2.4.2	ACK of activation of pre-configured SRS
[bookmark: _Hlk149121880]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, it is straightforward that the pre-configured SRS also supports periodic and semi-persistent SRS. 
If the pre-configured SRS is periodic SRS, the network will activate it by RRCRelease message. To be specific, if the RRCRelease with suspendconfig message response to the previous activation request does not include srs-PosRRC-InactiveValidityAreaConfigList, the UE may regard the pre-configured SRS as activated. If the pre-configured SRS is a semi-persistent SRS, the network will send a MAC CE to activate the semi-persistent pre-configured SRS. 
Proposal 5: Both periodic and semi-persistent SRS are supported for pre-configured SRS.
Proposal 6: As to the acknowledgment of activation of pre-configured SRS:
· For semi-persistent SRS, the network sends the SP SRS Activation MAC CE to activate the pre-configured SRS;
· For periodic SRS, the UE may regard the pre-configured SRS as activated if the RRCRelease with suspendconfig message response to the previous activation request does not include srs-PosRRC-InactiveValidityAreaConfigList.
Regarding the start of the TA timer for SRS pre-configuration, we think it should be started only when the corresponding SRS pre-configuration is activated. Specifically, the RRC layer should indicate the MAC layer to start the TA timer after receiving the RRCRelease message responsive to the SRS pre-configuration activation request.
[bookmark: _Hlk157676411]Proposal 7: The RRC layer should indicate the MAC layer to start the TA timer of pre-configured SRS after receiving the RRCRelease message response to the previous activation request.
2.4.3	TA update of area-specific SRS
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 TAT expires. 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. The network could either maintain the SRS configuration by sending a new TA command or update/release the SRS configuration by sending a new srs-PosRRC-InactiveValidityAreaConfig. 
[bookmark: _Hlk146616359]Proposal 8: When srs-ValidityAreaTimeAlignmentTimer expires 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, and NW can either update the TA or update/release the srs-PosRRC-InactiveValidityAreaConfig.
3. Conclusion
In this contribution, we made the following proposals regarding the remaining issues on RRC:
SL positioning
Proposal 1: TX exceptional pool can be included in the SL-PRS dedicated pool configuration.
Proposal 2: Include bandwidth of SL-PRS in the UAI for CG of periodic SL-PRS. 
Proposal 3: Ask RAN1 about the necessity of other parameters in the UAI, e.g., periodicity, delay budget, symbol number, comb size and repetition number.
LPHAP
Proposal 4: RAN2 to discuss the modeling of activation of pre-configured SRS:
· Option 1: Upper layer is not aware of SRS pre-configuration in RRC layer. Once moving into the area of SRS pre-configuration, UE will request the activation for SRS pre-configuration.
· Option 2: Upper layer is informed of the availability of SRS pre-configuration in RRC layer. Once the event is detected and the SRS pre-configuration is available, upper layer may trigger the RRC to resume for activation.
Proposal 5: Both periodic and semi-persistent SRS are supported for pre-configured SRS.
Proposal 6: As to the acknowledgment of activation of pre-configured SRS:
· For semi-persistent SRS, the network sends the SP SRS Activation MAC CE to activate the pre-configured SRS;
· For periodic SRS, the UE may regard the pre-configured SRS as activated if the RRCRelease with suspendconfig message response to the previous activation request does not include srs-PosRRC-InactiveValidityAreaConfigList.
Proposal 7: The RRC layer should indicate the MAC layer to start the TA timer of pre-configured SRS after receiving the RRCRelease message response to the previous activation request.
Proposal 8: When srs-ValidityAreaTimeAlignmentTimer expires 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, and NW can either update the TA or update/release the srs-PosRRC-InactiveValidityAreaConfig.
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