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1 Introduction
Last RAN3 meeting discussed the topic on LPHAP and the most controversial open issue is captured as follows,
Further discuss the necessity of introduction of SRS Reservation Procedure over NRPPa and F1

In this contribution, we discuss the remaining issues on LPHAP, and hopefully the WI can be concluded.
2 Discussion
The conclusion of R18 Positioning WI is postponed due to the controversial issue on whether to introduce the SRS Reservation procedure over NRPPa. To trace the history, two meetings ago we agreed to introduce the SRS reservation procedure over NRPPa, while last meeting some companies thought it was unnecessary to introduce the SRS reservation procedure over NRPPa because other already specified procedures are enough to serve the area-specific SRS configuration and measurement.
Before we make a conclusion, one thing we need to notice is that the previous discussion mainly focused on periodic SRS configuration and measurement; while there was little discussion on semi-persistent SRS configuration and measurement in the previous meetings. So the first step is to investigate the possible solutions to support area-specific SP SRS configuration and measurement.
To start with, RAN2 has achieved the following agreements in RAN2#123,
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.

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.

And in current RRC spec, the following ResumeCause value has been newly specified,

ResumeCause information element

-- ASN1START

-- TAG-RESUMECAUSE-START

ResumeCause ::=             ENUMERATED {emergency, highPriorityAccess, mt-Access, mo-Signalling,

                                        mo-Data, mo-VoiceCall, mo-VideoCall, mo-SMS, rna-Update, mps-PriorityAccess,

                                        mcs-PriorityAccess, mt-SDT, srs-PosConfigOrActivationReq-v1800, spare3, spare2, spare1 }

-- TAG-RESUMECAUSE-STOP

-- ASN1STOP
It can be observed from above RAN2 agreements that 1-bit indication is used for two purposes: one purpose is to indicate to the network that the UE reselects out of the positioning validity area, and the other purpose is to request the activation of the pre-configured SRS when the UE is in the new positioning validity area. And the network can distinguish the purpose based on the information on whether the resumed cell is in or out of the validity area.
In addition, for the second purpose, it should also be noted that according to RAN2 agreement, there can be multiple SRS pre-configurations for a specific UE, and the validity areas corresponding to separate SRS pre-configurations do not overlap among each other. So when UE moves to a new cell which is contained by a positioning validity area, the UE can uniquely identify the corresponding SRS pre-configuration and request to activate such SRS pre-configuration by means of RRCResumeRequest message over RRC.

Moreover, according to the latest progress in RAN2, RAN2 will discuss the details on how and when the UE activate or apply the preconfigured SRS in the upcoming meeting. And potentially there are two options:
Option 1: The UE can activate/apply the preconfiguration by sending RRCResumeRequest. (by itself, without confirm from NW).

Option 2: The UE can activate/apply based NW indication.
As far as we know, RAN2 will go for Option 1, and capture the procedural text to reflect Option 1 in the RRC spec in the upcoming meeting.
Observation 1: According to RAN2 agreement, the validity areas corresponding to separate SRS pre-configurations for a specific UE do not overlap among each other.
Observation 2: According to RAN2 agreement, the UE can activate/apply the preconfiguration by sending RRCResumeRequest. (by itself, without confirm from NW).
Based on the above observations, the next question is,

· How would LMF know the UE activates/applies the pre-configuration?

In our understanding, the best possible way is the receiving gNB transfers the activation information to the last serving gNB by using XnAP RETRIEVE UE CONTEXT REQUEST message, and the last serving gNB or the receiving gNB transfers the activation request to the LMF by using NRPPa POSITIONING INFORMATION UPDATE message.
Proposal 1: The receiving gNB transfers the activation information to the last serving gNB over Xn.

Proposal 2: The last serving gNB or the receiving gNB transfers the activation information to the LMF over NRPPa.

By using the above approach, the LMF knows the SRS pre-configuration is activated by the UE.
Moreover, it should be noted that if the receiving gNB transfers the activation information to the LMF, the pre-condition is that the last serving gNB should perform anchor relocation, so that the receiving gNB can establish the UE associated signaling to the CN before it sends UE associated POSITIONING INFORMATION UPDATE message.
While if the last serving gNB transfers the activation information to the LMF, the last serving gNB is not mandated to perform anchor relocation.

Proposal 3: Introduce the activation information for SRS pre-configuration in the NRPPa POSITIONING INFORMATION UPDATE message.

Proposal 4: If the receiving gNB transfers the activation information to the LMF, it is required for the last serving gNB to perform anchor relocation, upon the reception of the activation information over Xn.

The following call flow provides the proposed solution on how to activate the area-specific SP SRS configuration,
If the receiving gNB transfers the activation information to the LMF,
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 If the last serving gNB transfers the activation information to the LMF,
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From another aspect, we notice that last RAN2 meeting (RAN2#124) achieved the following agreement,
Agreement:

For preconfigured SRS, the configuration is released only when the network releases it explicitly.

And such agreement has been reflected in the latest RRC spec, more specifically, in the SuspendConfig IE contained in the RRCRelease message,
SuspendConfig ::=                   SEQUENCE {

    fullI-RNTI                          I-RNTI-Value,

    shortI-RNTI                         ShortI-RNTI-Value,

    ran-PagingCycle                     PagingCycle,

    ran-NotificationAreaInfo            RAN-NotificationAreaInfo                                            OPTIONAL,   -- Need M

    t380                                PeriodicRNAU-TimerValue                                             OPTIONAL,   -- Need R

    nextHopChainingCount                NextHopChainingCount,

    ...,

    [[

    sl-UEIdentityRemote-r17             RNTI-Value                                                          OPTIONAL, -- Cond L2RemoteUE

    sdt-Config-r17                      SetupRelease { SDT-Config-r17 }                                     OPTIONAL,   -- Need M

    srs-PosRRC-Inactive-r17             SetupRelease { SRS-PosRRC-Inactive-r17 }                            OPTIONAL,   -- Need M

    ran-ExtendedPagingCycle-r17         ExtendedPagingCycle-r17                                             OPTIONAL    -- Cond RANPaging
    ]],

    [[

    ncd-SSB-RedCapInitialBWP-SDT-r17    SetupRelease {NonCellDefiningSSB-r17}                               OPTIONAL    -- Need M

    ]],

    [[

    resumeIndication-r18                ENUMERATED {true}                                                   OPTIONAL,   -- Need N

    srs-PosRRC-Inactive-v1800           SetupRelease { SRS-PosRRC-Inactive-v1800 }                          OPTIONAL,   -- Need M

    srs-PosRRC-InactiveValidityAreaConfigList-r18 SetupRelease { SRS-PosRRC-InactiveValidityAreaConfigList-r18 } OPTIONAL, -- Need M
    ran-ExtendedPagingCycle-r18         ExtendedPagingCycle-Config-r18                                      OPTIONAL,  -- Cond RANPaging

    multicastConfigInactive-r18         SetupRelease { MulticastConfigInactive-r18 }                        OPTIONAL   -- Need M

    ]]

}

In our understanding, the RAN2 agreement implies that all the gNBs within the validity area should know the corresponding area-specific SP SRS configuration. The truth is, a UE can move to any gNB within the validity area, and any gNB within the validity area should be able to signal to UE to release the preconfigured SRS explicitly using the SetupRelease type srs-PosRRC-InactiveValidityAreaConfigList-r18 IE. So the only choice is to let all gNBs within the validity area to know the corresponding area-specific SP SRS configuration; otherwise, gNBs except the one configured the area-specific SP SRS configuration are unable to indicate the UE to release the corresponding area-specific SP SRS configuration explicitly.
Observation 3: All gNBs within the validity area should know the corresponding area-specific SP SRS configuration, as indicated by RAN2 agreement.
So the next question is,
· How can all gNBs within the validity area know the corresponding area-specific SP SRS configuration?
Basically, there are two approaches,
· Using the NRPPa SRS Reservation procedure to inform all gNBs, as soon as the SP SRS is configured.

· Using the NRPPa Positioning Information Exchange procedure to inform the receiving gNB, after the context relocation.
Note that the purpose here is to provide the area-specific SP SRS configuration to all gNBs; while normally the NRPPa Positioning Information Exchange procedure is used to request the gNB to provide related configurations. As a result, compared to the second approach, the first approach provides a cleaner way to serve our purpose, i.e. to provide the area-specific SP SRS configuration to all gNBs.
So we slightly prefer to keep the NRPPa SRS Reservation procedure.

Proposal 5: Introduce the SRS Reservation procedure over NRPPa and F1AP.
Next, we need to identify whether the introduced NRPPa SRS Reservation procedure is a UE-associated or non-UE-associated procedure over NGAP.
In our understanding, when the SRS Reservation message is provided from LMF to gNB, such gNB is still not the serving gNB, so it is unable for such gNB to setup UE-associated signaling over NGAP. Consequently, NGAP can only use non UE associated signaling to support NRPPa SRS Reservation procedure. 
Proposal 6: NRPPa SRS Reservation procedure uses non UE associated signaling over NGAP.
To look into what we have defined in the current BLCR to NRPPa,
2.1.1.1 9.1.1.y1
SRS INFORMATION RESERVATION NOTIFICATION  
This message is sent by the LMF to notify the NG-RAN node to reserve or release SRS resources for LPHAP.

Direction: LMF ( NG-RAN node.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3
	
	YES
	reject

	NRPPa Transaction ID
	M
	
	9.2.4
	
	-
	

	SRS Reservation Request Type
	M
	
	ENUMERATED(reserve, release, …)
	
	YES
	ignore

	SRS Configuration FFS
	M
	
	9.2.28 FFS
	
	YES
	ignore

	Positioning Validity Area Cell List
	M
	
	9.2. x4
	
	YES
	reject


Editor’s note: Whether the SRS configuration or alternative IE should be sent for reservation by the LMF is FFS
Editor’s note: the details of the SRS Configuration IE are FFS
The SRS configuration as well as the Validity area have already been specified in the message. In addition to these information, our understanding is that a UE ID should also be provided in the message. The reason is that, since the NRPPa SRS Reservation procedure uses non UE associated signalling over NGAP, the gNBs receiving the NRPPa SRS INFORMATION RESERVATION NOTIFICATION message is unable to identify the SRS configuration and corresponding validity area is configured to which UE, because there’s no UE NGAP ID for non UE associated signalling. As a consequence, the UE ID information should also be provided in the message, and the most promising candidate for the UE ID is the I-RNTI allocated by the serving gNB that performs SRS configuration.
Therefore, during the configuration phase, the I-RNTI should be introduced in the NRPPa POSITIONING INFORMATION RESPONSE message from the serving gNB to the LMF, and the I-RNTI should be introduced in the NRPPa SRS INFORMATION RESERVATION NOTIFICATION message from the LMF to other gNBs within the validity area.

The potential call flow is provided as follows,
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Proposal 7: Introduce I-RNTI IE in NRPPa POSITIONING INFORMATION RESPONSE message and NRPPa SRS INFORMATION RESERVATION NOTIFICATION message.
3. Conclusion

Based on the above, we have the following observations and proposals
Observation 1: According to RAN2 agreement, the validity areas corresponding to separate SRS pre-configurations for a specific UE do not overlap among each other.
Observation 2: According to RAN2 agreement, the UE can activate/apply the preconfiguration by sending RRCResumeRequest. (by itself, without confirm from NW).
Proposal 1: The receiving gNB transfers the activation information to the last serving gNB over Xn.

Proposal 2: The last serving gNB or the receiving gNB transfers the activation information to the LMF over NRPPa.

Proposal 3: Introduce the activation information for SRS pre-configuration in the NRPPa POSITIONING INFORMATION UPDATE message.

Proposal 4: If the receiving gNB transfers the activation information to the LMF, it is required for the last serving gNB to perform anchor relocation, upon the reception of the activation information over Xn.

Observation 3: All gNBs within the validity area should know the corresponding area-specific SP SRS configuration, as indicated by RAN2 agreement.
Proposal 5: Introduce the SRS Reservation procedure over NRPPa and F1AP.
Proposal 6: NRPPa SRS Reservation procedure uses non UE associated signaling over NGAP.
Proposal 7: Introduce I-RNTI IE in NRPPa POSITIONING INFORMATION RESPONSE message and NRPPa SRS INFORMATION RESERVATION NOTIFICATION message.
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