


3GPP TSG-RAN WG2 Meeting #118-e                                R2-2204543
e-meeting, 9th – 20th May 2022 

Source: 			ZTE Corporation, Sanechips
Title: 	Discussion on gap activation triggered by PRS measurement 
[bookmark: Source][bookmark: _GoBack]Agenda item:		6.22.3.1
[bookmark: DocumentFor]Document for: 	Discussion and Decision
1. Introduction
In RAN2_117e meeting, RAN2 has received an LS [1] from RAN4 that including the latest conclusions made for MGE pre-configured gap, within the LS, RAN4 indicates the following conclusion that relates to PRS measurements and asks RAN2 to take it into account in 
	For PRS measurements within measurement gaps when a Pre-configured MG is provided by the network:
	· RAN4 considers that a Pre-configured MG that is not always ON (activated) as determined from the signalling provided by the network, or if no such signalling is provided (i.e. autonomous rules are applied to determine the status of the Pre-configured MG), is not sufficient to perform PRS measurements. 
· In the above scenario, the UE will inform the network that it is going to start/stop PRS measurements with the configured Pre-configured MG by initiating the existing LocationMeasurementIndication procedure. 


RAN4 respectfully asks RAN2 to take the above information into account and define signalling support for signalling-based Pre-configured MG activation and deactivation.


In addition, the following RIL is provided to TS 38.331 ASN.1 review phase1. 
	[RIL]: M607 [Delegate]: MediaTek (Felix Tsai) [WI]: MGenh, PosEnh [Class]: 2 [Status]: ToDo [TDoc]: R2-22xxxx [Proposed Conclusion]: 
[Description]:  Clarification on pre-configured positioning gap and pre-configured gap is needed
[Proposed Change]: Related to Z141 and H566. There is “pre-configured gap” introduced by MGE WI and “pre-configured positioning gap” from positioning WI. There are different activation/deactivation procedure for these two “pre-configured” gaps. Whether to harmonize ASN.1 code for the two gaps could be discussed. When to use which gap should also be discussed. In addition, there is an FFS point from MGE WI that “FFS whether and how to capture the UE behavior on PRS measurements within measurement gaps when a Pre-configured MG is provided by the network (as indicated in RAN4 LS R4-2206789)”. We will have a Tdoc to discuss the needed change.


In this contribution, we mainly discuss the RAN4 LS and M607, including:
1. In case of pre-configured gap, in which conditions the UE will initiate LocationMeasurementIndication reporting procedure?
2. UE’s behavior after the UE sends LocationMeasurementIndication message. 
3. Coexistence of pre-configured gap and pre-configured positioning gap.
2. How to initiate LocationMeasurementIndication 
In Rel-17, there are two kinds of pre-configured gap:
· pre-configured gap introduced by MGE WI
· The gap is activated or deactivated upon BWP switching. 
· RAN4 thinks the gap is always activated when performing PRS measurements. 
· pre-configured positioning gap introduced by Positioning WI
· The gap is activated or deactivated by MAC CE. 
· Support to dynamically activate/deactivate gap for PRS measurement.
In Rel-16, when UE’s upper layer indicates to start performing PRS measurement, if no gap is configured, or configured gap is not sufficient for PRS measurement, the UE will initiate LocationMeasurementIndication procedure, to request gap configuration from the network. 
In Rel-17, by introducing pre-configured positioning gap, the UE’s behavior can be summarized as below (assuming R16 PRS gap pattern is not configured):
1> If upper layer indicates to perform PRS measurements:
2> if pre-configured positioning gap is not configured, or
2> if one or more pre-configured positioning gap(s) is configured, but non of them fulfills UE’s requirement;
		3> initiates LocationMeasurementIndication procedure to indicate start;
2> if one or more pre-configured positioning gap(s) is configured, and one of the configured pre-configured positioning gap fulfills UE’s requirement;
		3> sends gap activation request MAC CE to the network;
Observation 1: If upper layer indicates to perform PRS measurement and pre-configured positioning gap(s) is already configured, the UE may send gap activation request MAC CE to the network (in case one of pre-configured gap(s) fulfills UE’s requirement), or the UE may initiate LocationMeasurementIndication procedure (in case none of pre-configured positioning gap(s) fulfills UE’s requirement).
However, if a Rel-17 UE is configured with pre-configured gap and pre-configured positioning gap is not configured, when UE’s upper layer indicates to perform PRS measurement, how do UE evaluate the gap situation and trigger LocationMeasurementIndication has been discussed in RAN4 and following conclusion is included in their LS:
· RAN4 considers that a Pre-configured MG that is not always ON (activated) as determined from the signalling provided by the network, or if no such signalling is provided (i.e. autonomous rules are applied to determine the status of the Pre-configured MG), is not sufficient to perform PRS measurements. 
· In the above scenario, the UE will inform the network that it is going to start/stop PRS measurements with the configured Pre-configured MG by initiating the existing LocationMeasurementIndication procedure.
As shown above, the UE will initiate LocationMeasurementIndication procedure when pre-configured gap is “not sufficient” to perform PRS measurements. However, based on offline discussion, companies seems to have different understandings on how it works. 
So far, there are two different understandings:
· Understanding 1: The pre-configured gap may be deactivated when UE switches to one of configured BWP (not always ON), once the UE initiates PRS measurements, the UE needs to check the gap activation/deactivation status in current active BWP, if it is already activated and it is sufficient for PRS measurements, then LocationMeasurementIndication procedure will not be triggered; only if the pre-configured gap is deactivated in current active BWP, the UE will initiate LocationMeasurementIndication procedure to inform the network. ----This implies the UE needs to re-check the gap activation/deactivation status upon BWP switching (if LocationMeasurementIndication was not sent in previous BWP).
· Understanding 2: The pre-configured gap may be deactivated when UE switches to one of configured BWP (not always ON), once the UE initiates PRS measurements, no matter of the gap status in current active BWP, the UE should initiate LocationMeasurementIndication procedure to inform the network. 
To avoid inter-operability issue, it is necessary to align company understandings. 
Observation 2: Regarding RAN4’s LS on pre-configured gap for PRS measurement, there are different understandings on when to initiate LocationMeasurementIndication procedure.
With understanding 1, the report of LocationMeasurementIndication can be suspended until the UE switches to a BWP where the pre-configured gap is deactivated in that BWP. The advantage is that LocationMeasurementIndication message can be skipped if the UE’s active BWP does not change. But the drawback is that, if it is network-controlled pre-configured gap, then upon BWP switching, the UE needs to first send LocationMeasurementIndication to the network, then wait for the response (e.g. gap reconfiguration) from the network, so PRS measurement may be interrupted for a short while.
With understanding 2, LocationMeasurementIndication message is sent immediately when the UE initiates PRS measurements, so the network is aware of it as the beginning, so the network can reconfigure gap or keep the gap as activated until PRS measurement stops. 
As we known, RAN4 haven’t discussed such details in last meeting. But from RAN2 perspective, it’s hard for RAN2 to make a decision because the different understandings requires different UE requirements in RAN4. So we suggest RAN2 to send LS to RAN4 to clarify, RAN2 specification can be updated until receives the response from RAN4.
Proposal 1: Ask RAN4 to clarify which of the following is the correct understanding:
· Understanding 1: UE initiates LocationMeasurementIndication procedure when upper layer indicates to start PRS measurement and pre-configured gap is deactivated in current active BWP. 
· Understanding 2: UE initiates LocationMeasurementIndication procedure immediately when upper layer indicates to start PRS measurement and pre-configured gap is configured.
3. UE behavior after reporting LocationMeasurementIndication
On top of discussion in section 2, it is worth to discuss the UE behavior after sending LocationMeasurementIndication message. (Note: This discussion is not impacted by the outcome of Proposal 1) 
For pre-configured gap introduced by MGE WI, two activation/deactivation mechanisms are specified: rule-based mechanism and network-controlled mechanism. 
For rule-based gap activation/deactivation:
Based on the RAN4 WF in [2]. For rule-based method, RAN4 agreed the UE activates or deactivates the gap upon initiation of LocationMeasurementIndication procedure. 
	Issue 2-1 Additional trigger events for pre-MG activation/deactivation
GTW agreements:
· For UE autonomous pre-MG activation/deactivation the following trigger events may change the pre-MG activation status
· BWP switching by DCI/Timer based
· Activation/de-activation of SCell(s)
· Addition/removal of any measurement object(s)
· Addition/release/change of a Scell under CA 
· BWP switching by RRC
· Initiation of LocationMeasurementIndication 


Different from other trigger events, only initiation of LocationMeasurementIndication is triggered by the UE, other trigger events are all initiated by the network. So if the UE activates the pre-configured gap immediately upon initiation of the procedure, it is possible the network is still transmitting data during the gap because the network hasn’t received the LocationMeasurementIndication message yet. Similar problem can also happen if the UE deactivates the gap immediately upon initiation of LocationMeasurementIndication due to PRS measurement stops.
So from RAN2 perspective, we suggest to clarify the UE only activates or deactivates pre-configured gap after LocationMeasurementIndication message is successfully transmitted to the network.
Proposal 2: For trigger event: “initiation of LocationMeasurementIndication” for rule-based pre-configured gap activation, RAN2 understands the UE activates or deactivates the pre-configured gap after LocationMeasurementIndication message is successfully transmitted to the network. 
For network-controlled gap activation/deactivation:
For network-controlled pre-configured gap, the UE follows the gap activation/deactivation status explicitly configured by the network. In case the network indicates the gap is deactivated in current active BWP, and the UE triggers PRS measurements and initiates LocationMeasurementIndication procedure, we think it is up to network to decide how to react after receives the LocationMeasurementIndication message, the UE cannot activate the pre-configured gap autonomously. 
From network perspective, the network can delete the pre-configured gap and configure a legacy positioning gap, or the network can reconfigure the gap activation/deactivation status to ensure this gap can be activated in every BWP. 
Proposal 3: For trigger event: “initiation of LocationMeasurementIndication” for network-controlled pre-configured gap, RAN2 understands the UE always follows network configuration after transmitting LocationMeasurementIndication message to the network (e.g. the UE will not activate/deactivate the gap autonomously). 
4. LS to RAN4
As discussed in previous sections, for proposal 1, LS should be sent to RAN4 to clarify the in which conditions the UE needs to initiate LocationMeasurementIndication procedure. And for proposal 2 and proposal 3, it relates the UE behavior after initiation of LocationMeasurementIndication procedure, considering they are related to the UE requirements specified in RAN4, we suggest to also include them in the LS and ask for the confirmation from RAN4. 
The draft LS is provided in Annex.
Proposal 4: Approve the draft LS provided in Annex. 
5. Conclusion and proposals
RAN2 is kindly asked to discuss and adopt the following proposal:
[bookmark: _Toc535476034]Observation 1: If upper layer indicates to perform PRS measurement and pre-configured positioning gap(s) is already configured, the UE may send gap activation request MAC CE to the network (in case one of pre-configured gap(s) fulfills UE’s requirement), or the UE may initiate LocationMeasurementIndication procedure (in case none of pre-configured positioning gap(s) fulfills UE’s requirement).
Observation 2: Regarding RAN4’s LS on pre-configured gap for PRS measurement, there are different understandings on when to initiate LocationMeasurementIndication procedure.
Proposal 1: Ask RAN4 to clarify which of the following is the correct understanding:
· Understanding 1: UE initiates LocationMeasurementIndication procedure when upper layer indicates to start PRS measurement and pre-configured gap is deactivated in current active BWP. 
· Understanding 2: UE initiates LocationMeasurementIndication procedure immediately when upper layer indicates to start PRS measurement and pre-configured gap is configured.
Proposal 2: For trigger event: “initiation of LocationMeasurementIndication” for rule-based pre-configured gap activation, RAN2 understands the UE activates or deactivates the pre-configured gap after LocationMeasurementIndication message is successfully transmitted to the network. 
Proposal 3: For trigger event: “initiation of LocationMeasurementIndication” for network-controlled pre-configured gap, RAN2 understands the UE always follows network configuration after transmitting LocationMeasurementIndication message to the network (e.g. the UE will not activate/deactivate the gap autonomously). 
Proposal 4: Approve the draft LS provided in Annex. 
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1. Overall Description:

RAN2 thanks RAN4 for the LS on R17 NR MG enhancements-Pre-configured MG. 
For the following RAN4 conclusion: 
	· RAN4 considers that a Pre-configured MG that is not always ON (activated) as determined from the signalling provided by the network, or if no such signalling is provided (i.e. autonomous rules are applied to determine the status of the Pre-configured MG), is not sufficient to perform PRS measurements. 
· In the above scenario, the UE will inform the network that it is going to start/stop PRS measurements with the configured Pre-configured MG by initiating the existing LocationMeasurementIndication procedure. 


RAN4 discussed the timing of initiating LocationMeasurementIndication procedure, but found there are two different understandings:
· Understanding 1: UE initiates LocationMeasurementIndication procedure when upper layer indicates to start PRS measurement and pre-configured gap is deactivated in current active BWP. 
· Understanding 2: UE initiates LocationMeasurementIndication procedure immediately when upper layer indicates to start PRS measurement and pre-configured gap is configured (no matter the gap is activated or deactivated in current active BWP).
So RAN2 respectfully asks RAN4 to clarify which understanding is correct from RAN4 perspective?
In addition, RAN2 discussed the UE behavior after initiation of LocationMeasurementIndication procedure.
· For rule-based pre-configured gap, considering the procedure is initiated by the UE and the UE can autonomously activate the gap, to avoid scheduling impact, RAN2 understands the UE can only activate or deactivate the pre-configured gap after LocationMeasurementIndication message is successfully transmitted to the network.
· For network-controlled pre-configured gap, RAN2 understands the UE always follows network configuration after transmitting LocationMeasurementIndication message to the network, the UE will not activate/deactivate the pre-configured gap autonomously.
RAN2 respectfully asks RAN4 to confirm above RAN2 understandings and provide feedback to RAN2. 


2. Actions:
To RAN4
ACTION: 	
· Regarding the timing of initiating LocationMeasurementIndication procedure, RAN2 respectfully asks RAN4 to clarify which understanding (Understanding 1 or Understanding 2) is correct from RAN4 perspective.
· Regarding the UE behavior after initiation of LocationMeasurementIndication procedure, RAN2 respectfully asks RAN4 to confirm above RAN2 understandings and provide feedback to RAN2.

3. Date of Next TSG-RAN2 Meetings:
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