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Introduction
In RAN4#100-e meeting, RAN4 continued discussing requirements for pre-configured measurement gaps. Progress was captured in a WF [1]. In this paper, we discuss the following topics:
· Applicability
· Configuration
· Activation/deactivation
· RRM requirements
[bookmark: _Ref85211688]Applicability
In RAN4#100-e, the following agreement was reached regarding the applicability of pre-configured MG for PRS-based measurements [1]:
· It is feasible to config Pre-MG for PRS measurements. 
· The exact configuration of Pre-MG used for PRS measurement can be FFS 
· FFS on whether UE assumes the Pre-MG is always activated 
· FFS if UE should always indicate serving cell about the PRS measurement when it is configured with pre-MG.
· It is up to NW to configure either Pre-MG which shall be always activated or legacy MG for PRS measurement

First, we note that the feasibility statement in the above agreement is consistent with agreements reached in the discussion of multiple concurrent MG. In the agreements below, RAN4 concluded that it is possible to configure one MG exclusively for PRS-based positioning measurements [2].
Regarding the FFS in the above agreement, note that RAN1 is currently discussing issues which are relevant to determine the outcome of these questions in RAN4 (see below) [3,4]. In particular, RAN1 has agreed to support new mechanisms to request MG by the LMF (via NRPPa) or by the UE (via UCI or UL MAC CE) for low-latency positioning measurements. Additionally, a new MG activation/deactivation procedure may be supported for the same purpose via DL MAC CE.
Issue 2-1: UE behavior without association between gap and dedicated use cases
· GTW Agreement:
· When concurrent MGs are configured, the association between concurrent MGs and frequency layers (dedicated use case(s)) to be measured shall be RRC configured
· If it is not feasible from RAN2 perspective to ensure that association between concurrent MGs and frequency layers to be measured is always provided, then additional solution can be discussed on how to handle this use case.
Issue 2-4: Association between frequency layers and MG 
· Agreement:
· Each frequency layer can be associated with only one MG (leave it for RAN2 on how to implement the association)
· SSB, CSI-RS and PRS are treated as different frequency layers
· One MG can be associated with multiple frequency layers of the same or different use cases, while one frequency layer can only be associated to a single MG.
Issue 2-5: Association between PRS measurement and MG 
· Agreement:
· [bookmark: OLE_LINK3][bookmark: OLE_LINK4]PRS measurement for positioning is [exclusively] associated with only one of the instance of multiple gaps at least for R17
· FFS whether to keep or remove “exclusively”
· How to handle the overlapping with the other gap can be discussed in a separate issue



RAN1 agreements
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

Agreement:
For the purpose of positioning latency reduction, with potential support a new MG activation and deactivation procedure, consider the following options with a decision to be made in RAN1#106b (and RAN4 to be informed about any decision made)
· Option. 1: DCI
· Option. 2: DL MAC CE
· Option. 3: UE autonomously applies the MG
FFS whether deactivation can be implicit via configurable number of the MG occasions
Proposal:
Support the following option (from the agreement made in RAN1#106-e) for a new MG activation procedure to be performed by the gNB.
Option 2: DL MAC CE


Proposal 1: RAN4 to support activation/deactivation of pre-configured MG for PRS-based positioning measurements by the gNB via DL MAC CE.
Configuration
The questions of whether a pre-configured MG could be configured to behave as a legacy MG (always on) was discussed in RAN4#100-e [1].
· Without considering concurrent MG and on top of the RRC parameter(s) used to differentiate Pre-MG with the legacy MG,
·  FFS whether additional mechanism is needed to switch the configured pre-MG to serve as the same functionaries as the legacy MG (MG is always on). 

In our view, it would be unnecessary to add a new mechanism to indicate that a pre-confgured MG is ‘always on’ at RRC configuration time. The same effect can be achieved by configuring a legacy MG via RRC. We don’t see a benefit. If activation/deactivation of a pre-configured MG is desired independent of BWP, this could be achieved via DL MAC CE, which would provide more flexibility and reduced latency.
Proposal 2: It is not necessary to introduce a new mechanism to set up an ‘always on’ pre-configured MG via RRC.
[bookmark: _Ref85267976]Activation/deactivation
In RAN4#100-e, RAN4 reached the agreement below regarding activation/deactivation of pre-configured MG [1]:
· NW can control activation/deactivation of pre-configured MG 
· RRC based activation/deactivation method is supported
· Network can indicate activation/deactivation status per BWP
· Details of signalling are FFS
· FFS if MAC CE based activation/deactivation method is supported
· Companies are encouraged bring inputs on the conditions when NW based activation/deactivation and explicit rules for activation/deactivation are used.  

In Section 2 we proposed to support activation/deactivation of pre-configured MG for PRS-based positioning measurements by the gNB via DL MAC CE. That proposal was motivated by work across WGs to reduce latency of positioning measurements. In our view, use of DL MAC for gap activation/deactivation may not yield much benefit to other use cases in which pre-configured gaps can be configured.
Proposal 3: Activation/deactivation of pre-configured MG via DL MAC CE would not yield significant benefits for other use cases besides positioning.
RAN4 has also reached some agreements about rules for activating/deactivating pre-configured MG in the absence of explicit signaling from the network [1].
· The explicit rules for pre-configured MG autonomous activation/deactivation shall be defined for the case when signalling is not provided
· The general principle to define Pre-MG autotmous activation/deactivation criteria can be:
· If MG is not required by any of the configured measurements, the MG is deactivated.
· If MG is required by one or more of the configured measurements, the MG is activated
· FFS the detailed criteria for pre-MG autonomous activation/deactivation
· Option 1:
· MO’s needs on the gap for the measurements(inter-f, inter-RAT, intra-f with gap) changed because of any operations below
· BWP switching  
· adding/removing any measurement object(s),
· adding/releasing/changing a PSCell, 
· activating/de-activating any Scell(s)
· Option 2 :
· The Pre-MG status (activation/deactivation) is triggered by active BWP switching as follows:
· Pre-MG is activated if the BW of the SSB configured for measurement is not fully within the BW of the active BWP.
· Pre-MG is deactivated if the BW of the SSB configured for measurement is fully within the BW of the active

First of all, we understand that the main use case for pre-configured MG that are activated/deactivated by BWP switch is when the UE is operating in single carrier mode. Limiting the scope of pre-configured gaps that are activated/deactivated in that manner to the single carrier case would go a long way to simplifying any rules that may need to be specified for autonomous activation/deactivation, i.e. in the absence of explicit signaling by the network.
Proposal 4: To limit complexity, limit the scope of pre-configured gaps that are activated/deactivated by BWP switch to the case where the UE is configured in single carrier mode. FFS whether to support pre-configured gaps when deactivated SCCs are configured.
Proposal 5: If rules for implicit activation/deactivation of pre-configured MG are introduced, delay requirements for MG activation/deactivation should allow sufficient time for the UE to evaluate the rules.
RRM requirements
Regarding requirements for activation/deactivation delay for pre-configured MG, RAN4 has agreed on the following [1]:
Additional transition time (T = TBD) on top of the BWP switching delay shall be included in the pre-configured MG activation/deactivation.

As discussed in section 4, for rule-based MG activation/deactivation triggered by BWP switch the delay requirements should budget for additional time to evaluate the rules. Our view is captured in the following proposal.
Proposal 6: For rule-based MG activation/deactivation triggered by BWP switch, the additional transition time (T = TBD) on top of the BWP switching delay (previously agreed by RAN4) should budget for additional time to evaluate the MG activation/deactivation rules.
Regarding measurement requirements with pre-configured MG, the following agreement was reached [1]:
Without considering concurrent gap, after Pre-MG being deactivated, UE shall perform measurement without MG and be able to receive and transmit in the serving cell. 

The above agreement should be clarified to say that when pre-configured MG(s) are deactivated, assuming no other measurement gaps are configured, then existing measurement requirements without gaps would apply. We understand this was the intention in the agreement and RAN4 did not mean to introduce new requirements for measurements without gaps. i.e. no new requirements for cases where measurements without gaps were not supported prior to the introduction of pre-configured MG.
Proposal 7: When pre-configured MG(s) are deactivated, assuming no other measurement gaps are configured, then existing measurement requirements without gaps would apply.
Measurement requirements with and without gaps depend on the type of measurement being performed. E.g. positioning measurements without MG are not supported, at least in Rel-16. Some measurements can be performed both with and without gaps and requirements are specified separately for each case. However, measurement period requirements without gaps can be dependent on whether a gap is configured if some of the measurement occasions overlap with gaps and others do not. We expect that to be the case when the measurement gaps are pre-configured. Since pre-configured MG can be activated/deactivated dynamically, this point should be considered in the measurement requirements.
Proposal 8: Measurement period duration for NR intra-frequency and inter-frequency measurements, CSI-RS L3 measurements, and NR positioning measurements within legacy MG can be used as baseline for the same measurements when performed within pre-configured MG.
Proposal 9: For NR measurements and CSI-RS L3 measurements, measurement period (delay) requirements without gaps would depend on whether a pre-configured gap is activated if some measurement occasions overlap with gap instances.
Proposal 10: For PRS-based positioning measurements performed within pre-configured gaps, measurement requirements apply only when the gap is active throughout the whole measurement period. FFS the behavior when the gap is deactivated during the measurement period.
Conclusions
Proposal 1: RAN4 to support activation/deactivation of pre-configured MG for PRS-based positioning measurements by the gNB via DL MAC CE.
Proposal 2: It is not necessary to introduce a new mechanism to set up an ‘always on’ pre-configured MG via RRC.
Proposal 3: Activation/deactivation of pre-configured MG via DL MAC CE would not yield significant benefits for other use cases besides positioning.
Proposal 4: To limit complexity, limit the scope of pre-configured gaps that are activated/deactivated by BWP switch to the case where the UE is configured in single carrier mode. FFS whether to support pre-configured gaps when deactivated SCCs are configured.

Proposal 5: If rules for implicit activation/deactivation of pre-configured MG are introduced, delay requirements for MG activation/deactivation should allow sufficient time for the UE to evaluate the rules.
Proposal 6: For rule-based MG activation/deactivation triggered by BWP switch, the additional transition time (T = TBD) on top of the BWP switching delay (previously agreed by RAN4) should budget for additional time to evaluate the MG activation/deactivation rules.
Proposal 7: When pre-configured MG(s) are deactivated, assuming no other measurement gaps are configured, then existing measurement requirements without gaps would apply.
Proposal 8: Measurement period duration for NR intra-frequency and inter-frequency measurements, CSI-RS L3 measurements, and NR positioning measurements within legacy MG can be used as baseline for the same measurements when performed within pre-configured MG.
Proposal 9: For NR measurements and CSI-RS L3 measurements, measurement period (delay) requirements without gaps would depend on whether a pre-configured gap is activated if some measurement occasions overlap with gap instances.
Proposal 10: For PRS-based positioning measurements performed within pre-configured gaps, measurement requirements apply only when the gap is active throughout the whole measurement period. FFS the behavior when the gap is deactivated during the measurement period.
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