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[bookmark: _Hlk110599288]1. Introduction
In this contribution we present a discussion paper with proposals related to the correction of the Rel-17 PPW/MG procedures. 
The first set of proposal (P1-P3) concerns the handling of PPW context when the UE performs mobility to another NG-RAN node.
The final proposal (P4) proposes a correction to the NRPPa MEASUREMENT PRECONFIGURATION CONFIRM message when UE prioritizes MG over PPW.
2. Discussion
2.1 Transfer of PPW context between nodes

The PRS configuration assistance data information from LMF is signalled to gNB via the MEASUREMENT PRECONFIGURATION REQUIRED message defined in NRPPA. Based on the DL PRS information of multiple TRPs from both serving and neighbour nodes included in this message, the current traffic type of the UE and its service demands, the serving gNB can pre-configure and estimate how long it will take for the UE to perform the PRS measurement and the length of the PRS processing window (PPW). However, if the UE happens to require a handover to another gNB, it is currently unclear how to handle the PPW pre-configuration in case of Xn mobility.
Observation1: It is unclear how to handle the PPW pre-configuration in case of Xn mobility
In order not to drop the PPW configuration and allow continuity of the PRS measurement pre-configuration, it is proposed that the serving gNB informs the target gNB that there is positioning measurement ongoing and that UE has unfinished PRS measurements during the Xn HANDOER REQUEST message by sending the PPW (pre)configuration. This helps saving latency as the LMF’s recommended DL-PRS configuration is not lost and is sent to new/target gNB for faster configuration of PPW at the target. 
Proposal 1: During Xn mobility, the PPW (pre)configuration is sent to new gNB for continuity and faster configuration of PPW by the new NG-RAN node
Once the handover is acknowledged and the PPW is preconfigured by the target gNB, the source gNB must indicate in the MEASUREMENT PRECONFIGURATION CONFIRM message the serving cell ID of the new cell (NR CGI IE) to the LMF, so that LMF can send the MEASUREMENT ACTIVATION message to the new/target node.
Proposal 2: After the handover confirmation by the target, the source gNB indicates in the MEASUREMENT PRECONFIGURATION CONFIRM message the serving cell ID (NR CGI IE) to the LMF, so that LMF can send the MEASUREMENT ACTIVATION message to the target node.
A full flow-chart of the overall handover procedure with PPW (pre)configuration is presented below. 
[image: ]
We can see that the main impacts are in RAN3, as the RRC signalling remains the same, therefore no RAN2 impacts. The two main RAN3 impacts are: 
· A new IE PRS processing window configuration IE is added in the HANDOVER REQUEST message to support Xn mobility. 
· A new IE NR CGI IE is added in the MEASUREMENT PRECONFIGURATION CONFIRM message to LMF. 
Also, to support mobility in RRC_INACTIVE mode, it is proposed to add the PRS processing window configuration IE in the Positioning Information IE present in the RETRIEVE UE CONTEXT RESPONSE message to support continuity of the PPW pre-configuration in RRC_INACTIVE.
Proposal 3: To support PPW during mobility in RRC_INACTIVE mode, the PRS processing window Configuration IE is added in the Positioning Information IE present in the RETRIEVE UE CONTEXT RESPONSE message
A CR to TS 38.423 is proposed in [1] for discussion and agreement.
A CR to TS 38.455 with corresponding NRPPA changes is proposed in [2] for discussion and agreement.

2.1 PPW down-prioritization and switching to MG

Currently, the gNB has the possibility to inform the LMF about the following outcome of the measurement pre-configuration phase:
1. MG is preconfigured
1. PPW is preconfigured
1. Both PPW and MG are preconfigured
1. None were preconfigured

These correspond to the different combinations in the Preconfiguration Result IE signalled in MEASUREMENT PRECONFIGURATION CONFIRM message:
	Preconfiguration Result
	M
	
	BIT STRING (SIZE(8))
	Indicates what has been preconfigured in the UE.
first bit: measurement gaps
second bit: PRS processing windows.

Other bits reserved for future use. Value '1' indicates 'has been preconfigured', Value '0' indicates 'not preconfigured'.
	YES
	ignore



 
Regarding the fourth case "None were preconfigured", this is not useful information for the LMF since the gNB does not confirm any pre-configuration for the PPW and MG (it is also incompatible with the procedure text in TS 38.455 8.2.12.2, which states that:  “If the NG-RAN node is able to configure measurement gap or PRS processing window, it shall reply with the MEASUREMENT PRECONFIGURATION CONFIRM message.”); nor does the gNB indicate the reason why the PPW/MG has not been preconfigured. Instead, the gNB should send the MEASUREMENT PRECONFIGURATION REFUSE message to LMF, which is primarily defined to be used for this case and can indicate the cause of the pre-configuration failure. 
Observation 2: In case of unsuccessful pre-configuration of PPW and MG, the gNB must/will send the MEASUREMENT PRECONFIGURATION REFUSE message. Signalling only the Pre-configuration Result IE in the MEASUREMENT PRECONFIGURATION CONFIRM message with all bits set to 0 does not provide any explanation to LMF for the PPW/MG pre-configuration failure
Therefore, RAN3 should think how to make this IE in the case of all bits set to "0" useful, since the IE is mandatory signalled. 
One case that may occur is when the PPW is being preconfigured, but the UE decides to activate the MG to perform PRS measurements, because it is unable to use the gapless PRS measurements based on the recommended pre-configuration data from LMF. The gNB then releases the PPW preconfigured resources and decides to preconfigure neither of the MG/PPW, but will instead go with another MG. The latter can be signalled to LMF.
Observation 3: When PPW is preconfigured, but the UE decides to go for MG activation because it is unable to use gapless PRS measurements, the gNB can release the PPW resources and inform the LMF that neither of the MG/PPW are preconfigured. But at the same time there is a MG for the UE
To save on some signalling between network and LMF, when the UE requests for a MG, the gNB indicates this via a new IE to the LMF via the MEASUREMENT PRECONFIGURATION CONFIRM message with the Pre-configuration Result IE all set to 0. The LMF then understands the reason why PPW is not preconfigured, and that gaps are activated by gNB via e.g. UL-MAC CE; or LMF to start a new request for MG pre-configuration request, etc.. depending on implementation
Proposal 4: When the UE requests for a MG, the gNB indicates this via a new IE to the LMF in the MEASUREMENT PRECONFIGURATION CONFIRM message with the Pre-configuration Result IE all set to "0"
To make the proposed change BC, it is proposed to add a new Result cause IE in the MEASUREMENT PRECONFIGURATION CONFIRM message, ENUMERATED (other MG in use,…), and that is conditionally present if the Preconfiguration Result IE bits are all set to the value "0". An example is presented below and in the NRPPA CR [2]. 

9.1.1.25        MEASUREMENT PRECONFIGURATION CONFIRM
This message is sent by the NG-RAN node to the LMF to confirm successful configuration of measurement gap or PRS processing window of the UE.
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
	 
	-
	 

	Preconfiguration Result
	M
	 
	BIT STRING (SIZE(8))
	Indicates what has been preconfigured in the UE.
first bit: measurement gaps
second bit: PRS processing windows.
 
Other bits reserved for future use. Value '1' indicates 'has been preconfigured', Value '0' indicates 'not preconfigured'.
	YES
	ignore

	Result cause
	C-ifResultZero
	 
	Enumerated(other MG in use,…)
	 
	YES
	ignore

	Criticality Diagnostics
	O
	 
	9.2.2
	 
	YES
	ignore


 
	Condition
	Explanation

	ifResultZero
	[bookmark: _Hlk110894068]This IE shall be present if the Preconfiguration Result IE bits are all set to the value "0".


 
This IE can be enhanced later if future use cases are detected where the Preconfiguration Result IE bits are all set to the value "0".
3. Conclusions and Proposals
Our proposals are summarized below.
Observation1: It is unclear how to handle the PPW pre-configuration in case of Xn mobility
Proposal 1: During Xn mobility, the PPW (pre)configuration is sent to new gNB for continuity and faster configuration of PPW by the new NG-RAN node
Proposal 2: After the handover confirmation by the target, the source gNB indicates in the MEASUREMENT PRECONFIGURATION CONFIRM message the serving cell ID (NR CGI IE) to the LMF, so that LMF can send the MEASUREMENT ACTIVATION message to the target node.
Proposal 3: To support PPW during mobility in RRC_INACTIVE mode, the PRS processing window Configuration IE is added in the Positioning Information IE present in the RETRIEVE UE CONTEXT RESPONSE message
--
Observation 2: In case of unsuccessful pre-configuration of PPW and MG, the gNB must/will send the MEASUREMENT PRECONFIGURATION REFUSE message. Signalling only the Pre-configuration Result IE in the MEASUREMENT PRECONFIGURATION CONFIRM message with all bits set to 0 does not provide any explanation to LMF for the PPW/MG pre-configuration failure
Observation 3: When PPW is preconfigured, but the UE decides to go for MG activation because it is unable to use gapless PRS measurements, the gNB can release the PPW resources and inform the LMF that neither of the MG/PPW are preconfigured. But at the same time there is a MG for the UE
Proposal 4: When the UE requests for a MG, the gNB indicates this via a new IE to the LMF in the MEASUREMENT PRECONFIGURATION CONFIRM message with the Pre-configuration Result IE all set to "0"
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