

[bookmark: _Toc60776688][bookmark: _Toc90650560][bookmark: _Toc46439061][bookmark: _Toc46443898][bookmark: _Toc46486659][bookmark: _Toc52836537][bookmark: _Toc52837545][bookmark: _Toc53006185][bookmark: _Toc20425633][bookmark: _Toc29321029][bookmark: _Toc36756613][bookmark: _Toc36836154][bookmark: _Toc36843131][bookmark: _Toc37067420]3GPP TSG-RAN WG2 Meeting #121-bis-e                            R2-2303886
Electronic, 17th April – 26th April, 2023                                                       
Agenda item:		7.2.4 (LPHAP) 
Source:				Samsung
Title:					Discussion on SRS configuration in RRC_INACTIVE
Document for:		Discussion & Decision
1	Introduction
In the latest version of WID for R18 POS, the objectives for SRS configuration in RRC_INACTIVE are described as below [1].
	· For UL and DL+UL positioning for UEs in RRC_INACTIVE state, specify SRS configuration enhancements based on SRS positioning validity area to avoid frequent RRC connection for SRS (re)configuration [RAN2, RAN1, RAN3].
· SRS for positioning configurations in multiple cells [RAN2, RAN1]. 
· Note: Details including issues such as interference, timing advance, spatial relation information, pathloss reference and common SRS parameters across multiple cells can be further discussed during normative work.
· Pre-configuration of one or multiple SRS for positioning configurations [RAN2, RAN3].
· [bookmark: _Hlk122087734]SRS for positioning activation/request procedure(s) [RAN2, RAN1].



In RAN2#120, the following agreements were made regarding SRS configuration in RRC_INACTIVE:
	Agreements:
Proposal1 (modified): SRS positioning validity area for UL positioning in RRC_INACTIVE can avoid reconfiguration of SRS configuration upon cell reselection and is recommended for normative work from R2’s perspective if feasible from R1’s perspective
	The solution should not require the gNB to monitor multiple SRS configuration simultaneously for a UE
Proposal2 (modified): SRS configuration request can be discussed during normative work from RAN2 perspective.
	Scenarios requiring SRS configuration request include:
	Scenario1: During the UL positioning procedure, when the SRS configuration turns invalid, e.g., when the UE moves out of the SRS positioning validity area.
	Scenario2: At the initiation of UL positioning procedure when an event is detected.
	Detailed solution for the SRS update, e.g., with RRC message, UL MAC, or NG-AP message can be discussed in the WI phase
Proposal3 (modified): Pre-configuration of multiple SRS configurations (e.g., for multiple SRS positioning validity areas) is feasible from RAN2 perspective and can be discussed in normative work. 
	The pre-configuration of multiple SRS configurations can be delivered to the UE either by dedicated signalling or SI broadcast



Also, in RAN2#121, the following agreements were made regarding SRS configuration in RRC_INACTIVE:
	Agreements:
When configured with SRS configuration along with SRS validity area, if the UE reselects to another cell within the SRS validity area during SRS transmission, the UE continues the SRS transmission, subject to validation for SRS transmission.
Wait for RAN1 progress for the validation of SRS transmission with issues such as interference, timing advance and spatial relation information, etc.

Agreements:
RAN2 assume 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.
LS to RAN3 to confirm this.


This contribution provides our views on some remaining issues on SRS configuration in RRC_INACTIVE. 
2	Discussion
2.1	SRS configuration in multiple cells (validity area)
According to the objectives in WID, RAN2 needs to discuss the potential enhancement for SRS configuration in multiple cells. In our view, the common SRS configuration can be used within multiple cells. For that, the SRS configuration in RRC Release message can be associated with the validity area (i.e., the list of cells where the SRS configuration is valid). 
Regarding this, at the last meeting, RAN2 agreed the following:
· When configured with SRS configuration along with SRS validity area, if the UE reselects to another cell within the SRS validity area during SRS transmission, the UE continues the SRS transmission, subject to validation for SRS transmission.
· Wait for RAN1 progress for the validation of SRS transmission with issues such as interference, timing advance and spatial relation information, etc.
Based on the agreement above, it is understood that the UE uses a common SRS configuration, such as SRS-PosConfig-r17 including SRS-PosResource(Set), for all cells within a specific validity area. However, certain parameters in the SRS configuration, such as spatial relation information and pathloss reference, may need to be different in different cells.
Typically, the LMF determines a set of receiving TRPs to be used for positioning a target UE based on the serving gNB's location. The spatial relation information/pathloss reference of the SRS resource (set) is then configured as the DL RS from the selected receiving TRPs.
For SRS configuration in validity area, if the receiving TRPs can be changed according to UE’s serving cell within the validity area, the UE needs to have different spatial relation information/pathloss reference for different cells. However, in this case, the LMF needs to request multiple sets of TRPs (here, each TRP set can be the set of receiving TRPs for each cell within validity area) to measure the SRS from the target UE even though the UE can actually transmit the SRS toward only one set of TRPs. To avoid this kinds of inefficiency, we can consider additional signalling procedure for the UE to report its cell reselection within validity area, but this will increase UE’s power consumption.
Alternatively, if a common set of receiving TRPs is assumed within the validity area, there is no need to configure different spatial relation information/pathloss reference for different cells within the validity area. The UE can continue to transmit the SRS using the common SRS configuration without additional signaling overhead to report its cell reselection to the LMF.
To clarify this aspect, we would like to propose the following.
Proposal 1: RAN2 to discuss whether spatial relation information and pathloss reference in the SRS configuration can be configured differently for each cell within validity area (i.e., whether receiving TRPs can be changed according to UE’s serving cell within validity area).
Meanwhile, another issue is which entity to determine the validity area. In our view, there are two candidates (i.e., serving gNB or LMF). In release 17, the LMF determines the validity area for DL assistance data based on the DL-PRS configuration given by the TRPs. In the same vein, we can just allow LMF to determine the validity area of the SRS configuration. On the other hand, with the discussion on the proposal 1 above, if we see the need of any coordination between gNBs, the gNB can be the better candidate than the LMF. 
Proposal 2: RAN2 to discuss which entity (e.g., LMF, gNB) can decide the validity area of the SRS configuration.
In release 17, the UE uses the TA value associated with the PTAG for SRS transmission [2]. Thus, according to the legacy operation, the UE needs to update the TA value for SRS transmission upon any cell re-selection. With the SRS configuration in multiple cells, if the UE keeps using the old TA value even after the cell re-selection, it will cause the severe interference in uplink channels of the new serving cell due to the timing misalignment between OFDM symbols. Specifically, we think that RA procedure can be used for the TA update and it can be triggered by RRC or MAC layer at the UE side. 
Proposal 3: UE needs to update TA value for SRS transmission upon cell re-selection within the validity area. RA procedure can be used for TA update with a new serving cell.
2.2	SRS configuration request
Regarding SRS configuration, RAN2 agreed the following at the last meeting.
· RAN2 assume 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.
Meanwhile, in release 17, the UE is capable of transmitting SRS for positioning while in RRC_INACTIVE state, based on SRS configuration in RRCRelease (i.e., SRS-PosRRC-Inactive-r17). However, upon any cell reselection, the UE stops transmitting SRS and releases the SRS configuration since there is no way for the UE to request a new SRS configuration. Consequently, TRPs fail to measure the SRS from the UE and the LMF is notified of the failure. At this point, the LMF may initiate the preocedure for SRS configuration again, and the gNB will page the UE to provide a new SRS configuration in RRC_CONNECTED state, which increases UE’s power consumption in the end. 
In our view, to avoid the inefficient procedure described above, the SRS configuration request via RRC message can be also used for the case without validity area. Thus, we would like to propose the following:
Proposal 4: RAN2 to discuss whether the SRS configuration request via RRC message can be also used for the case without validity area.  
2.3	Pre-configuration of one or multiple SRS 
Regarding pre-configuration of one or multiple SRS, RAN2 agreed the following as a result of SI phase.
· Pre-configuration of multiple SRS configurations (e.g., for multiple SRS positioning validity areas) is feasible from RAN2 perspective and can be discussed in normative work. 
	The pre-configuration of multiple SRS configurations can be delivered to the UE either by dedicated signalling or SI broadcast
The expected procedure of using the pre-configuration of one or multiple SRS configuration can be briefly summarized as below.

Step 1. The LMF requests the pre-configuration of SRS from the gNB.
Step 2. One or more SRS configurations can be delivered to the target UE via RRC signalling (UE-dedicated or common) in advance.
Step 3. One of pre-configured SRS configurations can be activated via signalling between UE and gNB. 
Step 4. The gNB informs the LMF of the activation of the pre-configured SRS for the target UE and LMF requests TRP(s) to measure the SRS.

Of the procedures outlined above, we will focus our discussion on steps 2 and 3, which fall under the scope of RAN2. The following issues can be discussed for each step 2/3.
In the step 2, the gNB can pre-configure one or multiple SRS via dedicated signalling or posSIB as in the figure 1 below.


Figure 1. Pre-configuration of SRS
Option 1, which involves UE-dedicated signaling, allows the gNB to deliver one or more UE-specific SRS configurations to a target UE. RRCReconfiguration or RRCRelease messages can be used for this purpose. Each SRS configuration can be associated with a cell/area, and the UE can use any of the pre-configured SRS configurations that is valid in the current cell/area. The UE can continue to transmit SRS without reconfiguration until there is no valid pre-configured SRS in the current cell/area.
Option 2, on the other hand, involves delivering multiple common SRS configurations to multiple UEs via (pos)SIB. When a particular UE needs to transmit SRS signals for positioning, one of the SRS configurations in (pos)SIB can be activated for that UE. Once the UE begins using the SRS configuration, it should be deleted from (pos)SIB. To achieve this, the gNB will trigger a (pos)SIB update procedure, which wakes up multiple UEs to receive the updated SIB, thereby consuming more power. Based on the observation above, we believe that there is no advantage of pre-configuring SRS via (pos)SIB in LPHAP scenarios.
Proposal 4: RAN2 to exclude pre-configuration of SRS via (pos)SIB for LPHAP.
In the step3, one of the pre-configured SRS configurations can be activated via signalling between the UE and the gNB. In our view, there are two options to consider in this case.
Option 1. The UE requests the gNB to activate a specific SRS configuration.
Option 2. The UE just requests the activation of SRS and the gNB select a specific SRS configuration to activate.
Option 1 allows the UE to choose among multiple pre-configured SRS configurations for positioning. Once the UE has made its selection, it requests the gNB to activate the chosen SRS configuration, which is confirmed by the gNB. Option 2 allows the UE to simply request activation of SRS for positioning. The gNB then selects a specific SRS configuration to activate.

Proposal 5: RAN2 to discuss how to activate a specific SRS configuration among multiple pre-configured SRS configurations considering the two options below.
· Option 1. The UE requests the gNB to activate a specific SRS configuration.
· Option 2. The UE just requests the activation of SRS and the gNB select a specific SRS configuration to activate.
3	Conclusion
Based on the above, RAN2 is requested to discuss and agree on the following proposals:
Proposal 1: RAN2 to discuss whether spatial relation information and pathloss reference in the SRS configuration can be configured differently for each cell within validity area (i.e., whether receiving TRPs can be changed according to UE’s serving cell within validity area).
Proposal 2: RAN2 to discuss which entity (e.g., LMF, gNB) can decide the validity area of the SRS configuration.
Proposal 3: UE needs to update TA value for SRS transmission upon cell re-selection within the validity area. RA procedure can be used for TA update with a new serving cell.
Proposal 4: RAN2 to discuss whether the SRS configuration request via RRC message can be also used for the case without validity area.  
Proposal 4: RAN2 to exclude pre-configuration of SRS via (pos)SIB for LPHAP.
Proposal 5: RAN2 to discuss how to activate a specific SRS configuration among multiple pre-configured SRS configurations considering the two options below.
· Option 1. The UE requests the gNB to activate a specific SRS configuration.
· [bookmark: _GoBack]Option 2. The UE just requests the activation of SRS and the gNB select a specific SRS configuration to activate.
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