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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 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.
In this contribution, we will further discuss the following solutions for LPHAP.

-
SRS configuration enhancement

-
PRS alignment with fixed (e)DRX

-
Larger PRS and SRS for positioning periodicities
2. Discussion
2.1 SRS configuration enhancement

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 RRCSetup/RRCRelease without suspendConfig message.
· when receiving RRCResume message.
· when cell-specific TA timer(inactivePosSRS-TimeAlignmentTimer) expires.
· when cell reselection occurs.
The SRS configuration in R18 shall be also released in the first two scenarios. For the last three scenarios, we think UE should maintain the R18 positioning SRS configuration to support the delta configuration. When the area-specific TA timer expires, UE only needs a new TA for the SRS transmission and the SRS configuration can remain the same or be updated with delta signaling. When UE reselects out of the positioning validity area, UE will initiate the SRS configuration request by RRCResumeRequest message. According to the text of TS38.423 [1] below, the network can update the SRS configuration based on the UE context. Following the same reason, RRCResume message can also include the updated SRS configuration based on the UE context for positioning in RRC_CONNECTED.
	“If the Positioning Information IE is contained in the RETRIEVE UE CONTEXT RESPONSE message, the new NGRAN node shall, if supported, take it into account to allocate proper SRS resources and make corresponding response to LMF when positioning a UE.”


In this way, the signalling overhead can be saved if the network would reuse or only reconfigure part of the SRS configuration. Then, in the last three scenarios, UE only stops the SRS transmission but doesn’t release the SRS configuration. 
Proposal 1: UE will release the SRS (pre)configuration in the following scenarios:

· Scenario 1: When receiving the explicit release from the network.

· Scenario 2: When receiving RRCSetup or RRCRelease without suspendConfig message.
Proposal 2: 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.
· Scenario 3: When receiving the RRCResume message.
In the last 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. In the new Scenario, UE is still within the area but the area-specific timer 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 area-specific timer 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.
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 [2], 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 4: Pre-configuration of SRS for use in RRC_INACTIVE is provided via RRCRelease with suspendconfig.
Regarding the TA validation for SRS transmission in RRC_INACTIVE, the current MAC running CR [3] as below could be used as the reference.
	The MAC entity shall consider the TA to be valid when the following conditions are fulfilled:

1>
compared to the stored downlink pathloss reference RSRP value, the current RSRP value of the downlink pathloss reference has not increased/decreased by more than inactivePosSRS-RSRP-ChangeThreshold, if configured; and

1>
inactivePosSRS-TimeAlignmentTimer is running or srs-ValidityArea-TimerAlignmentTimer is running when positioning validity area is configured.

Editor’s NOTE: FFS the pathloss reference threshold condition for positioning SRS transmission when validity area is configured.


In the last RAN1 meeting, RAN1 discussed the related issues and sent an LS [4] to RAN2. The specific content of LS is as follows.
	1. Overall Description:

RAN1 discussed the RSRP based TA validation in RAN1#114 meeting and achieved the following agreement: 

Agreement:
With regards to the reference RS for the RSRP change for TA validation:
· The downlink pathloss reference for TA validation (stored RSRP) is derived from the cell where UE determines the latest valid TA:
· If UE maintains the TA from the last serving cell, the stored RSRP of the downlink pathloss reference is derived from SSBs of the last serving cell.

· otherwise when UE determines to autonomously adjust TA when enabled by the network and when cell re-selection occurs, if confirmed by RAN4, the stored RSRP of the downlink pathloss reference is updated with a new value derived from SSBs of the current camping cell.
· Send LS to RAN2 stating that there is no consensus in RAN1 regarding the reference RS for the current RSRP derivation for TA validation but it can be further discussed in RAN2. 

2. Actions:

To RAN WG2
ACTION: RAN1 respectfully requests RAN2 to take the above information into account in the future work.


It can be summarized from RAN1 LS that RAN1 had agreed on the specific mechanism of the reference RS for the stored RSRP derivation but didn’t reach a consensus on the specific mechanism of the reference RS for the current RSRP derivation. In our understanding, the inactivePosSRS-RSRP-ChangeThreshold introduced in R17 is used to evaluate the change of distance between UE and gNB. And it is meaningless if the compared RSRPs are associated with RS of different cells. That is, the RS for the current RSRP derivation and the RS for the stored RSRP derivation should belong to the same cell. 
Proposal 5: For TA validation, the RS for the current RSRP derivation and the RS for the stored RSRP derivation should belong to the same cell, i.e., SSBs of the last serving cell or the current camping cell.
2.2
PRS alignment with fixed (e)DRX
At the last RAN2 meeting, it was agreed that UE-initiated on-demand PRS request procedure is supported for the alignment of the PRS configuration to the fixed (e)DRX configuration.
Based on TS38.305 [5], 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. 
Proposal 6: The alignment between PRS and fixed (e)DRX can be supported via UE-initiated on-demand PRS without stage 3 specification enhancement.
2.3
Larger PRS and SRS for positioning periodicities
In the RAN1#114 meeting, RAN1 agreed the candidate values larger than 10240 ms for PRS and/or SRS periodicity, e.g., 20480 ms, can be introduced and a related LS [6] is sent to RAN2 as below.
	1. Overall Description:

During RAN1#114 meeting, a longer PRS and/or SRS periodicity is discussed and deemed beneficial for UE operating LPHAP with the following agreement achieved:
Agreement
From RAN1 perspective, candidate values larger than 10240 ms for PRS and/or SRS periodicity, e.g., 20480 ms, can be introduced.

· FFS: specification impact on PRS/SRS configuration.

· Send LS to RAN2 asking them to work on the higher layer signalling details (e.g., specific values of periodicity, hyper SFN information in the configuration, etc.)

2. Actions:

To RAN WG2 and RAN WG3
ACTION: RAN1 respectfully requests RAN2 and RAN3 to take the above information into account in the future work.


Regarding the specific values of periodicity, we think 20.48s can be added for PRS and SRS periodicity considering the target positioning interval of use case 6 is 15s-30s.
Proposal 7: Introduce 20.48s as a new candidate value of PRS and SRS periodicity.

Regarding the hyper SFN information, we think it can be considered for both configuration and measurement report. The following figure is an example of an SRS with a period of 20.48s (2 hyperframes). In each hyperframe including SRS, each SRS resource can be configured with the slot offset with respect to SFN0 slot 0. The current specification already supports indicating the occasion of SFN and slot. Generally, periodicity and offset with respect to HSFN #0 are needed to indicate the explicit occasion of HSFN. But if we only introduce one single value, i.e., 20.48s, for the periodicity, the offset is sufficient to indicate the occasion.
Therefore, if SRS periodicity is extended larger than 10.24s, the HSFN offset (0 or 1) should be included in the configuration so that UE can clearly know which hyperSFN the SRS is located in. Likewise, this also applies to PRS.
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Figure 2.3-1 SRS with a period of 20.48s
Proposal 8: Include HSFN offset (0 or 1) in PRS and SRS configurations. 

If PRS periodicity is extended to values larger than 10.24s, different PRS measurement instances may be from different Hyperframes. Therefore, to distinguish different PRS measurement instances, the timestamp should include the HSFN. Likewise, this also applies to SRS measurement.
	NR-TimeStamp-r16 ::= SEQUENCE {


dl-PRS-ID-r16



INTEGER (0..255),

nr-PhysCellID-r16


NR-PhysCellID-r16


OPTIONAL,
-- Need ON


nr-CellGlobalID-r16


NCGI-r15




OPTIONAL,
-- Need ON


nr-ARFCN-r16



ARFCN-ValueNR-r15


OPTIONAL,
-- Need ON

nr-HyperSFN-r17             BIT STRING (SIZE (10)),     OPTIONAL,   -- Need ON
nr-SFN-r16




INTEGER (0..1023),

nr-Slot-r16




CHOICE {




scs15-r16



INTEGER (0..9),




scs30-r16



INTEGER (0..19),



scs60-r16



INTEGER (0..39),




scs120-r16



INTEGER (0..79)


},

...

}


Proposal 9: Include HSFN in the timestamp of PRS and SRS measurement reports.
3. Conclusion
SRS configuration enhancement：
Proposal 1: UE will release the SRS (pre)configuration in the following scenarios:

· Scenario 1: When receiving the explicit release from the network.

· Scenario 2: When receiving RRCSetup or RRCRelease without suspendConfig message.
Proposal 2: 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.
· Scenario 3: When receiving the RRCResume message.
Proposal 3: When the area-specific timer 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.

Proposal 4: Pre-configuration of SRS for use in RRC_INACTIVE is provided via RRCRelease with suspendconfig.
Proposal 5: For TA validation, the RS for the current RSRP derivation and the RS for the stored RSRP derivation should belong to the same cell, i.e., SSBs of the last serving cell or the current camping cell.
PRS alignment with fixed (e)DRX：
Proposal 6: The alignment between PRS and fixed (e)DRX can be supported via UE-initiated on-demand PRS without stage 3 specification enhancement.
Larger PRS and SRS for positioning periodicities：
Proposal 7: Introduce 20.48s as a new candidate value of PRS and SRS periodicity.
Proposal 8: Include HSFN offset (0 or 1) in PRS and SRS configurations. 

Proposal 9: Include HSFN in the timestamp of PRS and SRS measurement reports.
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