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1. Introduction
RAN3 discussed in last e-meeting RAN3 impacts to support RAN1 working assumption on gapless measurement enhancements [1]. The discussion ended with a large consensus to wait for next e-meeting before progressing.
In this e-meeting, RAN3 received two LSes from RAN1 related to the topics of gap-based measurement in [2] and to gap-less measurement in [3]. In this contribution, we propose our views and solutions to support the signalling impacts from LMF to gNB arising from these two LSes. 
1. Discussion
2.1 MG activation request for gap-based measurements
The LS from RAN1 in [2] lists the following agreements:
	Agreement
Preconfiguration of MG(s) in RRC is supported from RAN1 perspective.
· Each MG in the preconfiguration is associated with an ID
· The information in the UL MAC CE for MG activation request by the UE can be one ID associated with the preconfiguration of the MG
Send an LS to RAN2 and RAN3
Agreement:
Support the following options (in the agreement made in RAN1#106-e) for a new mechanism of MG activation request for the purpose of positioning.
· Option 2: by UE (via UCI or UL MAC CE)
· Select only one of UCI and UL MAC CE in RAN1#106bis-e
· Option 1: by LMF (via an NRPPa message)
Note: This is transparent to the UE



RAN1 mentions it is up to RAN2 and/or RAN3 to decide how gNB determines the pre-configuration of Measurement Gaps (MG) for positioning. In the second agreement, it is mentioned that one agreed supported option is the MG activation request from the LMF via an NRPPa message.
Observation 1: It is up to RAN3 to discuss the design of the transferred information in the NRPPa message for MG activation.
From the RAN1 agreements above, it can be understood that the positioning MG is associated with an MG ID in the gNB’s RRC pre-configuration. When the time comes to activate or release a MG, only the associated ID is signalled from LMF. From RAN3’s perspective, the framework can be considered similar to the Positioning Activation procedure, except that it is non-UE associated in this case (the note in RAN1 LS [2] stipulates this).
Observation 2: the framework of gap-based measurements activation requires signalling the Measurement Gap ID. This is similar to the Positioning Activation procedure, except that it is non-UE associated
On the other hand, since gNB determines the pre-configuration of MG(s) in RRC, then F1-AP impacts are not needed.
Observation 3: Since gNB determines the pre-configuration of MG(s) in RRC, then F1-AP impacts are not needed.
Therefore, to support the signalling over NRPPa for MG(s) activation, three options can be considered:
1. Define new non-UE associated NRPPa procedures for Measurement Gap Activation: a class1 procedure and a failure message from the NG-RAN node (a Deactivation procedure from LMF seems not needed for this purpose)
2. Re-use existing non-UE associated procedures
3. Leave it to OAM

Some candidate non-UE associated procedures may be the PRS Configuration procedures that also have a class 1, and a failure message that can be used the failure of the MG activation. The current draft procedures in the BL CR can therefore be revised to serve a more generic purpose, not only limited to on-demand PRS configuration. This would make the NRPPa procedures more future proof. 
Observation 4: The PRS Configuration procedures can be revised for the purpose of MG activation
In any case, given that the number of MG identifiers is still FFS in RAN1, RAN3 can discuss in this e-meeting the options that can be used to support MG activation by LMF.
Another consideration is to leave the MG activation to OAM in Rel-17, and come back to it in Rel-18, if needed.
Proposal 1: RAN3 to discuss what options to support for the purpose of MG Activation from LMF: 1) Define new non-UE associated NRPPa procedures for Measurement Gap Activation: a class1 procedure and a failure message from the NG-RAN node. or 2) re-use existing non-UE associated procedures such as the PRS Configuration, 3) OAM in rel-17.

2.1 PRS processing window for gap-less measurements
The second LS that was communicated to us relates to signalling of the PRS processing window request to the gNB in the context of gap-less measurements [3]. This was briefly discussed in last meeting with consensus that decision by RAN1 of processing window configuration is left to gNB [1]. Below we can read the new RAN1 agreements:
	Agreement
PRS processing window request to the gNB by the LMF is supported from RAN1 perspective.
· It is up to RAN3 to design the necessary information to be transferred in the NRPPa message.
· Note: It is up to gNB to determine the usage of measurement gap or PRS processing window
· Include it in the LS to RAN2 and RAN3.

Agreement
For PRS processing window configuration and indication, at least the following mechanism is supported
· RRC (pre-)configuration for PRS processing window configuration and DL MAC CE activation for PRS processing window, respectively.
Include it in the LS to RAN2 and request RAN2 to decide whether DL MAC CE is feasible for this indication.



From the RAN1 agreements, the LMF can signal a recommended PRS processing window to the serving gNB via NRPPa signaling. Upon receiving this suggested PRS processing window, the gNB can use it to decide the usage of MG(s) in terms of what shall be prioritized in terms of RRC resources. This is also mentioned as part of the RAN1 agreements to RAN2 below [4]:
	Agreement
The priority of PRS for UE supporting two priority states and three priority states can at least be indicated in RRC.


 
Observation 5: LMF signals the PRS processing window to the serving gNB, to help the gNB decide what PRS MG shall be prioritized in RRC.
Observation 6: F1AP impacts for PRS processing window seem not needed (prioritization is done at RRC level).
To help gNB decide the prioritisation, the LMF can indicate how important the PRS resource ID should be prioritized by gNB (low priority, medium priority, high priority – granularity is FFS) and until what time such prioritization should be valid.
Proposal 2: LMF to indicate gNB how important the PRS resource ID should be prioritized (low priority, medium priority, high priority - granularity FFS) and until what time such prioritization should be valid.
From NG-RAN perspective, the gNB can follow the LMF PRS processing window or decide for another PRS processing window. In the latter case, the gNB can indicate its processing window in the Response message. As RAN1 have agreed, "It is up to gNB to determine the usage of measurement gap or PRS processing window". 
If the gNB prioritizes traffic data or any other reference signal over PRS, the gNB can inform the LMF that there will be no PRS transmission, due to de-prioritization of such RS by the gNB and the reason for it; the gNB can also send a failure message indicating that PRS transmission has failed due to de-prioritization of all PRS in the LMF processing window. The latter can be added as new cause value for the failure message. We propose the below signal-flow for illustration: 
[image: ]
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Proposal 2bis: RAN3 agree to add an LMF PRS processing window IE in the PRS CONFIGURATION REQUEST message as LMF recommendation, and an indication of the decided gNB PRS processing window IE in the PRS CONFIGURATION RESPONSE message
Proposal 3: Discuss and agree TP to NRPPa BL CR in Annex 
3. Conclusion
Observation 1: It is up to RAN3 to discuss the design of the transferred information in the NRPPa message for MG activation.
Observation 2: the framework of gap-based measurements activation requires signalling of the MG ID. This is similar to the Positioning Activation procedure, except that it is non-UE associated
Observation 3: Since gNB determines the pre-configuration of MG(s) in RRC, then F1-AP impacts are not needed.
Observation 4: The PRS Configuration procedures can be revised for the purpose of MG activation
Proposal 1: RAN3 to discuss what options to support for the purpose of MG Activation from LMF: 1) Define new non-UE associated NRPPa procedures for Measurement Gap Activation: a class1 procedure and a failure message from the NG-RAN node. or 2) re-use existing non-UE associated procedures such as the PRS Configuration, 3) OAM in rel-17.
---
Observation 5: LMF signals the PRS processing window to the serving gNB, to help the gNB decide what PRS MG shall be prioritized in RRC.
Observation 6: F1AP impacts for PRS processing window seem not needed (prioritization is done at RRC level).
Proposal 2: LMF to indicate gNB how important the PRS resource ID should be prioritized (low priority, medium priority, high priority - granularity FFS) and until what time such prioritization should be valid.
Proposal 2bis: RAN3 agree to add an LMF PRS processing window IE in the PRS CONFIGURATION REQUEST message as LMF recommendation, and an indication of the decided gNB PRS processing window IE in the PRS CONFIGURATION RESPONSE message
Proposal 3: Discuss and agree TP to NRPPa BL CR in Annex 
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5. Annex 1: TP to NRPPa BL CR
<<START OF CHANGES>>
8.2.X	PRS Configuration Exchange
8.2.X.1	General
The PRS Configuration Exchange procedure is initiated by the LMF to request the NG-RAN node to, e.g., configure PRS transmission and prioritise PRS measurements. This procedure applies only if the NG-RAN node is a gNB.
8.2.X.2	Successful Operation


Figure 8.2.X.2-1: PRS Configuration Exchange procedure, successful operation
The LMF initiates the procedure by sending a PRS CONFIGURATION REQUEST message to the NG-RAN node, indicating in the PRS TRP List IE the TRP(s) for which DL-PRS transmission is requested. The NG-RAN node should use the information in the Requested DL PRS Transmission Characteristics IE to configure DL-PRS transmission by the indicated TRP(s).
If the LMF PRS Processing Window IE is included in the PRS CONFIGURATION REQUEST message, the NG-RAN node shall, if supported, use it for the purpose of PRS measurement prioritisation outside the measurement gap. The NG-RAN node may also inform the LMF of the PRS prioritisation decided by the gNB in the gNB PRS Processing Window IE in the PRS CONFIGURATION RESPONSE message.
If DL-PRS transmission is successfully configured for at least one of the TRPs, the NG-RAN node shall respond with a PRS CONFIGURATION RESPONSE message.

8.2.X.3	Unsuccessful Operation


Figure 8.2.X.3-1: PRS Configuration Exchange procedure, unsuccessful operation
If the NG-RAN node cannot configure DL-PRS transmission for any of the TRPs in the PRS TRP List IE of the PRS CONFIGURATION REQUEST message, it shall respond with a PRS CONFIGURATION FAILURE message with an appropriate cause value.
If the NG-RAN node cannot prioritise any PRS in the LMF PRS Processing Window IE included in the PRS CONFIGURATION REQUEST message, it shall respond with a PRS CONFIGURATION FAILURE message.
8.2.X.4	Abnormal Conditions
Void.
<<NEXT CHANGE>>

9.1.1.a1	PRS CONFIGURATION REQUEST
This message is sent by LMF to request NG-RAN node configuring the PRS transmission.
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
	
	-
	

	[bookmark: _Hlk72345176]PRS TRP List
	
	1
	
	
	YES
	ignore

	  >PRS TRP Item
	
	1 .. <maxnoTRPs>
	
	
	EACH
	ignore

	>>TRP ID
	M
	
	9.2.24
	
	-
	

	>>Requested DL PRS Transmission Characteristics
	[FFS]
	
	9.2.x1
	
	YES
	ignore

	[bookmark: _Hlk92106411]>>LMF PRS Processing Window
	O
	
	PRS processing window 
9.2.w1
	
	
	



	Range bound
	Explanation

	maxnoTRPs
	Maximum no. of TRPs in a NG-RAN node. Value is 65535



9.1.1.a2	PRS CONFIGURATION RESPONSE
This message is sent by NG-RAN node to acknowledge updating the PRS transmission.
Direction: NG-RAN node  LMF.
	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
	
	-
	

	PRS Transmission TRP List
	
	1
	
	
	YES
	ignore

	  >PRS Transmission TRP Item
	
	1 .. <maxnoTRPs>
	
	
	EACH
	ignore

	>>TRP ID
	M
	
	9.2.24
	
	-
	

	>>On-demand PRS information
	[FFS]
	
	9.2.x2
	
	YES
	ignore

	>>gNB PRS Processing Window
	O
	
	PRS processing window 
9.2.w1
	
	
	



	Range bound
	Explanation

	maxnoTRPs
	Maximum no. of TRPs in a NG-RAN node. Value is 65535





<<NEXT CHANGE>>

9.2.w1	PRS Processing Window 
This IE contains the PRS prioritisation window
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Requested DL-PRS PRS Resource List

	
	1..<maxnoofPRSresource>
	
	

	>PRS resource ID
	M
	
	INTEGER(1,..64)
	

	>Prioritisation
	M
	
	ENUMERATED (LP, MP, HP, FFS)
	LP: low priority
MP: medium priority
HP: high priority
Granularity is FFS

	Processing window time
	O
	
	9.2.x6
Response Time
	The time under which the Prioritisation IE is considered valid by the source node



	Range bound
	Explanation

	maxnoofPRSresource
	Maximum no of PRS resources per PRS resource set. Value is 64.



<<NEXT CHANGE>>

9.2.1	Cause
The purpose of the cause information element is to indicate the reason for a particular event for the whole protocol.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	CHOICE Cause Group
	M
	
	
	

	>Radio Network Layer
	
	
	
	

	>>Radio Network Layer Cause 
	M
	
	ENUMERATED
(Unspecified, Requested Item not Supported, Requested Item Temporarily not Available,
...
..., Serving NG-RAN node changed, Requested Item not Supported on Time (FFS), Prioritisation failure
)
	

	>Protocol
	
	
	
	

	>>Protocol Cause
	M
	
	ENUMERATED
(Transfer Syntax Error,
Abstract Syntax Error (Reject),
Abstract Syntax Error (Ignore and Notify),
Message not Compatible with Receiver State,
Semantic Error,
Unspecified,
Abstract Syntax Error (Falsely Constructed Message),
...)
	

	>Misc
	
	
	
	

	>>Miscellaneous Cause
	M
	
	ENUMERATED
(Unspecified,
...)
	



The meaning of the different cause values is described in the following table. In general, "not supported" cause values indicate that the concerned capability is missing. On the other hand, "not available" cause values indicate that the concerned capability is present, but insufficient resources were available to perform the requested action.
	Radio Network Layer cause
	Meaning

	Unspecified
	Sent when none of the above cause values applies but still the cause is Radio Network Layer related

	Requested Item not Supported
	The NG-RAN node does not support the requested measurement object, or cannot provide the requested information item.

	Requested Item Temporarily not Available
	The NG-RAN node can temporarily not provide the requested measurement object or information item.

	Serving NG-RAN node changed
	The UE has moved to another serving NG-RAN node.

	Requested Item not Supported on Time (FFS)
	The NG-RAN node is unable to provide the measurement results on time. (FFS)

	Prioritisation failure

	The gNB failed all prioritisation requests from the LMF




<<End of CHANGES>>
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