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Introduction
At RAN4 #101-e, the technical discussion on pre-configured measurement gap patterns as part of the Rel-17 work item on NR and MR-DC measurement gap enhancements, revised at RAN #94e [1], was continued. Agreements and open issues were captured in the WF [2]. 
Following agreements were reached and following items for further study were identified.
	Agreements
Use cases for preconfigured MG patterns (aside SSB measurements) 
· The preconfigured MG for the positioning measurements beyond Rel-16 will NOT be discussed under this WI (MG_enh_core)
· Use for CA with single CC based BWP switching: 
· RAN4 continues focusing on the single carrier case and evaluate the additional working efforts to support the CA case with pre-configured MG activation/deactivation based on BWP switching on a single CC. Companies are encouraged to bring the analysis and concrete solutions of pre-MG under CA case with activation/deactivation based on BWP switching on a single CC in R4#101e-b. By the end of R4#102e (Feb, 2022), if  the problems on pre-MG under CA case with activation/deactivation based on BWP switching on a single CC can't be resolved in RAN4, by default they will be deferred to further release.
Pre-MG configuration 
· Initial status (activation/deactivation) of Pre-MG at or during configuration: 
· Besides the per BWP indication, no additional explicit signalling is needed to indicate the initial pre-MG activation/deactivation status at or during pre-MG being configured. 
· FFS on initial status (activation/deactivation) of Pre-MG is determined based on the same rules used for autonomous activation/deactivation of Pre-MG.
· Switching between pre-configured MG and with the current legacy MG
· Given the new MG configuration can override the obsoleted MG, it is unnecessary to add new switch mechanism (other than RRC re-configuration) between pre-MG and legacy MG.
· Exact configuration of Pre-MG used for PRS measurement in Rel16
· Pre-MG shall be always activated, if PRS measurement in Rel16 is configured with it. 
· FFS on whether and how should UE indicate serving cell about the PRS measurement when pre-MG is used for Rel-16 PRS measurement
· Exact configuration of Pre-MG used for CSI-RS measurement
· Pre-MG shall be always activated, if inter-frequency CSI-RS L3 measurements are configured with it. 
Pre-MG activation/deactivation
· Conditions for pre-MG activation/deactivation
· Additional activation/deactivation conditions are not considered in application to network-controlled pre-MG activation/deactivation.
· Specific conditions can be further handled as a part of discussion on rules of UE autonomous activation/deactivation 
· Rules for UE autonomous Pre-MG activation/deactivation
· The criteria(rules) for pre-MG autonomous (de)activation shall be defined.
· The trigger events that may change the activation status of pre-MG configured to UE include:
· BWP switching, 
· adding/removing any measurement object(s): FFS
· adding/releasing/changing SCell(s): FFS
· activating/de-activating any Scell(s): FFS
· LPP positioning request: FFS
· General applicability rules for measurement gap for SSB, CSI-RS L3, Rel-16 PRS in TS38.133
· If MG is not required by any of the configured measurements, the MG is deactivated e.g. when the UE is configured with only SSB measurements, and all the measured SSBs are fully within the BW of the active BWP.
· If MG is required by one or more of the configured measurements, the MG is activated e.g. when:
· the UE is configured with at least CSI-RS measurements or,
· the UE is configured with at least PRS measurements or ,
· the UE is configured with only SSB measurements, and one of the measured SSBs is not fully within the BW of the active BWPs or,
· the UE is configured with at least inter-RAT measurements.
· NW controlled mechanism
· NW can control activation/deactivation of pre-configured MG for the specific BWP via RRC message ONLY. No additional activation/deactivation mechanism other than RRC-based BWP indication and UE autonomous rule will be introduced in Rel-17.
· UE capabilities
· Define separate UE capabilities for different pre-MG activation/deactivation mechanisms
· Indication of activation/deactivation status of pre-configured MGs in case of DC
· RAN4 can deprioritize pre-MG for MR-DC in Rel17. If any critical technical issues identified before/in the next meeting, we can revisit it.
· Start point of Activation/Deactivation Delay
· The pre-MG activation/deactivation delay starts from the time when received BWP switch request if the pre-MG activation/deactivation is triggered by BWP switching. 
· FFS when the pre-MG activation/deactivation takes effect on measurement after the activation/deactivation delay.
Pre-MG measurement period
· Applicable scenario of the measurement period with pre-MG measurements
· The measurement period requirements for pre-MG based measurement can be defined for the scenario of Case 3: requirements for the measurement with both activated and deactivated pre-MGs
· The measurement period requirements for pre-MG based measurements can be leveraged from the current requirements for gap/gapless measurement defined in TS38.133
Pre-MG measurement report period
· Start point of measurement report period
· FFS the start option of measurement report period
· FFS whether UE shall continue the ongoing measurement when pre-MG status changed
Interruption requirements
· Gap interruption requirements in TS38.133 only apply when the pre-MG status is ON.
L1 measurement requirements
· MG is assumed to be non-overlapped with the RS to be measured if the pre-MG status is OFF.
UE behavior after deactivation of pre-configured MG
· Defer discussion on UE behavior after deactivation of pre-MG to the joint discussion with concurrent MG.
Open issues
How can the activation/deactivation status of pre-configured MGs be indicated in case of CA
· FFS on the following principles:
· When configured with per-UE gap, UE should assume the gap is ON as long as the pre-MG status of active DL BWP in one of the CCs is ON, and assume the gap is OFF only if the pre-MG status of active DL BWP in all CCs are OFF. 
· When configured with per-FR gap, UE should assume the gap is ON as long as the pre-MG status of active DL BWP in one of the CCs in the same FR is ON, and assume the gap is OFF only if the pre-MG status of active DL active DL BWP in all CCs in the same FR are OFF. 
· FFS on the pre-MG activation/deactivation status indication in case of pre-MG activation / deactivation triggered by RRC signalling in case of CA.
Additional transition time for Activation/Deactivation Delay
· Can be FFS and decided in the next meeting:
· Option 1: 5ms 
· Option 2 : T=10ms – BWP switch delay
Components included in measurement report period
· Can be FFS and decided in the next meeting:
· Intra-frequency measurement requirement in 38.133 per sample 
· Inter-frequency measurement requirement in 38.133 per sample 
· Transition time between the activated pre-MG and deactivated MG
· BWP switching
· Others 


RAN4 also received LS from RAN2 [3], replicated below. 
	1. Overall Description:
RAN2 thanks RAN4 for the LS on pre-configured MG. Following discussion RAN2 has made the following agreements:
· At least case 5 is supported for pre-configured gap. FFS for case 4.
Case 4: NW signals the pre-configured gap (A+B in Q1) via RRC, then UE follows BWP status (B) to activates/deactivates gap upon BWP switching
Case 5: NW signals the pre-configured gap (A in Q1) via RRC, then UE determines whether the pre-configured gap should be activated or not upon BWP switching.  For example, if it is overlapped with SSB, then pre-configured gap is deactivated, otherwise it is activated.
· RAN2 hasn't seen any usefulness of MAC-CE based activation/deactivation and prefers to not support it.
Reference to A and B are as follow:
-	A) measurement gap configuration parameters such as MGRP, MGL etc
-	B) MG status (active/de-active) per BWP
In addition, RAN2 would like to ask RAN4 for some clarifications on supporting of pre-configured MG.
Questions to RAN4:
· Q1: Can FR1 gap and FR2 gap be configured simultaneously for pre-configured gap? Is the following operation supported?
· pre-configured FR1 gap + pre-configured FR2 gap
· Q2: Can legacy gap and pre-configured gap be configured simultaneously? For example, without considering concurrent gap, are the following operations supported?
· legacy FR1 gap + pre-configured FR2 gap
· legacy FR2 gap + pre-configured FR1 gap
· One legacy per-UE gap + One pre-configured per-UE gap
· One legacy per-UE gap + pre-configured FR1 gap and/or pre-configured FR2 gap
2. Actions:
To RAN2:
RAN2 respectfully asks RAN4 to answer the above questions.


This contribution provides our view on some of the above FFS items and on issues raised in the RAN2 LS. 
Discussion
Use case CA with single CC based BWP switching
Scenario support
The issue of applying Pre-MG for CA was debated at RAN4 #101-e. Companies were requested to bring analysis and solutions for (de-)activating Pre-MG based on BWP switching on a single CC. It is noted that the case of simultaneous BWP switching in multiple CCs was excluded, hence requirements for this case will not be specified in Rel-17. In our understanding the CA case is implicitly covered in the WID [1]. In fact, as Pre-MG allows to deactivate MG in case SSB can be measured in active BWP, there is a gain in case of BWP switching on either one of the CA carriers. Thus we support to specify requirements for CA case in case of BWP switching on a single CC. The rules need to be defined for this case.
This yields to following proposal:
	RAN4 to agree specifying measurement requirements for Pre-MG in case of CA with single CC based BWP switching.
Pre-MG configuration in case of CA
Regarding Pre-MG configuration in case of CA, signalling extensions in the RRC Reconfiguration message maybe needed due to the supported band combinations. The decision here is up to RAN2. For the currently operated band combination, the initial Pre-MG activation/deactivation status may be delivered per BWP of each CA carrier (CC). Network and UE can then derive, if Pre-MG is needed for measurements in the active DL BWP per each CA carrier of the currently operated band combination or if they can be performed gapless. 
This yields to following proposal:
	In case of CA, it is up to RAN2 to decide if signalling extensions in the RRC Reconfiguration message for Pre-MG configuration are needed due to supported band combinations. For the currently operated band combination the initial Pre-MG activation/deactivation status may be delivered per BWP of each CC to the UE.
Pre-MG activation/deactivation in case of CA
Upon BWP switching in one of the CCs, the need for Pre-MG, i.e. if Pre-MG is active (ON) or inactive (OFF), for all CC's is evaluated as discussed at RAN4 #101-e [4]: 
· When UE is configured with per-UE gap, network and UE assume the gap is ON as long as the pre-MG status of active DL BWP in one of the CCs is ON, and assume the gap is OFF only if the pre-MG status of active DL BWP in all CCs are OFF. 
· When UE is configured with per-FR gap, network and UE assume the gap is ON as long as the pre-MG status of active DL BWP in one of the CCs in the same FR is ON, and assume the gap is OFF only if the pre-MG status of active DL active DL BWP in all CCs in the same FR are OFF. 
This yields to following proposal:
	Pre-MG activation/deactivation status (ON/OFF) in case of CA with BWP switching in single CC is as follows:
· In case of per-UE gap, network and UE assume the gap is ON as long as the pre-MG status of active DL BWP in one of the CCs is ON, and assume the gap is OFF only if the pre-MG status of active DL BWP in all CCs are OFF. 
· In case of per-FR gap, network and UE assume the gap is ON as long as the pre-MG status of active DL BWP in one of the CCs in the same FR is ON, and assume the gap is OFF only if the pre-MG status of active DL active DL BWP in all CCs in the same FR are OFF.
One further open issue is the pre-MG activation/deactivation status indication in case of pre-MG activation / deactivation being triggered by RRC signalling in case of CA. In this case, the status indication per BWP of each CC is sent in similar way as for the initial Pre-MG activation status sent at time of Pre-MG configuration. The RRC message, triggering Pre-MG activation / deactivation for the CA case uses the same message format as for single CC case.   
This yields to following proposal: 
	The RRC message triggering Pre-MG activation / deactivation for the CA case uses the same message format as for single CC case and includes the status indication per BWP for each CC.
Pre-MG handling for changing between CA and non-CA configuration
When moving from CA configuration to non-CA configuration, or vice versa, and the same measurement gap pattern for Pre-MG for per-UE gap case or per-FR gap case is used, the network signals the addition of measurement objects / SCells or removal of measurement objects / SCells to the UE in the RRC-based Pre-MG activation/deactivation message and by adding the Pre-MG activation status indication per BWP of each CC. No reconfiguration of the Pre-MG is hence needed.
This yields to following proposal:
	When changing between CA and non-CA configuration and the same Pre-MG pattern is kept, RRC based Pre-MG activation/deactivation with activation status indication per BWP for each CC after the change is applied and new measurement objects/SCells are added or removed. 
Pre-MG activation delay
Regarding Pre-MG activation/deactivation delay for CA with single CC based BWP switching, we do not observe any impact due to multiple CC operation, as the additional delay after BWP switching for single CC is estimated to be same as for non-CA configuration with single CC. 
This yields to following proposal:
	The Pre-MG activation/deactivation delay for CA with single CC based BWP switching shall be the same as for non-CA with single CC.
Use case Pre-MG for PRS measurements
The feasibility of using Pre-MG for PRS measurements was agreed at RAN4 #100-e. At RAN4 #101-e, the condition was agreed that Pre-MG shall be always activated, if PRS measurement in Rel-16 is configured with it, alternatively legacy MG can be adopted [2]. It is noted, that for PRS measurement in Rel-16, the case of gapless measurement does not exist (as being agreed for enhanced positioning in Rel-17), hence measurement gap is always required when PRS measurement in Rel-16 is configured. 
In Rel-16, PRS measurements are configured by LMF which requests UE in the LPP positioning request message to perform PRS measurements providing the PRS configuration and the measurement configuration. The UE then evaluates whether it needs another MG pattern than the current one or whether it can reuse the current MG pattern. 
· In case it needs another MG pattern to measure PRS, it requests a suitable MG pattern from gNB sending the Location Measurement Indication message to gNB. This will trigger reconfiguration of the measurement gap pattern with gNB sending a RRC reconfiguration message to UE. The network may configure a legacy MG in this case or overwrite the Pre-MG with new MG pattern and set the Pre-MG activation status indication ON for all BWPs.
· In case it reuses the MG pattern to measure PRS, it indicates this to network, by sending the current MGP or not sending MGP in the Location Measurement Indication message. Thus, the network is aware that the MGP is used for Rel-16 PRS measurements, which triggers the RRC-based Pre-MG activation message setting the Pre-MG activation status indication ON for all BWPs.
In the second case, the Pre-MG activation delay is estimated to be significantly shorter than in the first case. 
Thus, in case PRS measurements are configured using Pre-MG, Pre-MG needs to be always activated and UE should indicate to network, if the current MGP can be reused for PRS measurements or if MG (legacy MG, Pre-MG) needs to be re-configured. In the first case, network triggers the RRC-based Pre-MG activation message setting the Pre-MG activation status indication ON for all BWPs.
This yields to following proposal:
	If PRS measurements are done using Pre-MG, upon evaluation if the current MGP is suitable, UE should indicate to network, if the current MGP can be reused for PRS measurements or if another MG (using legacy MG or Pre-MG) needs to be re-configured. In the first case, network triggers the RRC-based Pre-MG activation message setting the Pre-MG activation status indication ON for all BWPs.
Use case Pre-MG for MR-DC
The issue of de-prioritization of Pre-MG support in MR-DC scenarios was debated at RAN4 #101-e. The following agreement was found:
•	RAN4 can deprioritize pre-MG for MR-DC in Rel17. If any critical technical issues identified before/in the next meeting, we can revisit it.
Although we observe that the latest WID revision [1] at RAN #94e does not include the de-prioritization of Pre-MG support in MR-DC scenarios, in our view, MR-DC scenarios are not primary scenarios for Pre-MG usage, compared against single CC and CA cases. Also, other MG enhancements such as NCSG are being designed to support these scenarios. Thus, we agree with RAN4 #101-e conclusion deprioritizing Pre-MG support for MR-DC in Rel-17.  
This yields to following proposal:
	Deprioritize Pre-MG support for MR-DC in Rel-17. 
Combination of Pre-MG in FR1 and Pre-MG in FR2
The RAN2 LS [3] raises the following issue to RAN4.
⦁	Q1: Can FR1 gap and FR2 gap be configured simultaneously for pre-configured gap? 
The combination of preconfigured FR1 gap and preconfigured FR2 gap depicts a valid use case in our view. As MG patterns can be different in FR1 and FR2, such combination of two pre-MGs can be assumed for UE supporting per-FR gaps. Thus, it is proposed to reply to RAN2 that the simultaneous configuration of Pre-MG for FR1 and Pre-MG for FR2 is supported in Rel-17. This means, that Pre-MG configuration needs to be distinguished between per-UE gap, per-FR1 gap and per-FR2 gap, which implicitly applies according to the signalled MG pattern based on UE MG capability.
This yields to following proposal:
	RAN4 to reply to RAN2 that the simultaneous configuration of  preconfigured FR1 gap and preconfigured FR2 is supported in Rel-17.
Combination of Pre-MG with legacy MG
The RAN2 LS [3] raises the following issue to RAN4.
⦁	Q2: Can legacy gap and pre-configured gap be configured simultaneously?
According to WID [1], revised at RAN #94e,  joint requirements for combined usage of Pre-MG, Concurrent Measurement Gaps and NCSG were removed from the WI objective. We believe the same is valid for the combination of legacy MG and Pre-MG, as legacy MG supports RRM and PRS measurement objects and the same applies for Pre-MG, so the split of measurement objects is undefined. Moreover, the combination of legacy MG and Pre-MG represents a scenario that is deemed to be covered by concurrent measurement gaps in Rel-17. Thus, it is proposed to reply to RAN2 that the simultaneous configuration of legacy gap and Pre-MG is not supported in Rel-17. This means, either Pre-MG or legacy MG can be configured and reconfiguration of Pre-MG to legacy MG is needed in case measurement objects cannot be configured with Pre-MG, such as inter-RAT 2G/3G/LTE measurements. It is noted that Pre-MG usage for inter-RAT measurements (GSM, UTRAN, E-UTRAN) was previously excluded, since legacy MG needs to be configured in this case.
This yields to following proposal:
RAN4 to reply to RAN2 that the simultaneous configuration of legacy gap and Pre-MG is not supported in Rel-17.
Pre-MG configuration versus legacy MG configuration
As discussed during RAN4 #100-e [5], Pre-MG will be configured with common and different RRC parameters compared to legacy MG. Although the exact signalling will be designed by RAN2, triggered by the outgoing LS at RAN4#100-e [7], it is important to determine the scope of the different RRM parameters for RRC signalling at time of Pre-MG configuration.
The RRC parameters common with legacy MG are 
· related to MG pattern (i.e. gap pattern index, gap offset, MGTA) and 
· setup/release indication used to indicate whether the Pre-MG is configured or de-configured (no activation is indicated).
The RRC parameters different to legacy MG are 
· indication about the Pre-MG type (explicit or implicit indication), 
· indication for activation/deactivation per BWP and in case of CA per CC, whether the Pre-MG is immediately activated or not (in latter case it is activated separately at a later point in time) 
· indication whether RRC-based network-controlled MG activation or UE autonomous MG activation is used, and 
· type of signalling mechanism for network-controlled MG activation (RRC signalling, MAC CE).
· Other parameters are not precluded. 
Thus, following proposal is made:
	RAN4 to inform RAN2 on the agreement related to common and different signalling parameters of Pre-MG configuration versus legacy MG configuration:
· common parameters related to MG pattern (i.e. gap pattern index, gap offset, MGTA) and setup/release indication used to indicate whether the Pre-MG is configured or de-configured (no activation is indicated) and
· different parameters, such as 
· indication about the Pre-MG type (explicit or implicit indication), 
· indication for activation/deactivation per BWP and in case of CA per CC, whether the Pre-MG is immediately activated or not (in latter case it is activated separately at a later point in time), 
· indication whether RRC-based network-controlled MG activation or UE autonomous MG activation is used, and 
· other parameters are not precluded. 
Initial Pre-MG activation status for RRC-based 	Activation/Deactivation
RAN4 #101-e discussed whether initial status (activation/deactivation) of Pre-MG in case of RRC-based activation/deactivation is determined based on the same rules used for UE autonomous activation/deactivation of Pre-MG.
The agreed applicability rules for Pre-MG for UE autonomous activation/deactivation [2] are depicted below.
	· General applicability rules for measurement gap for SSB, CSI-RS L3, Rel-16 PRS in TS38.133
· If MG is not required by any of the configured measurements, the MG is deactivated e.g. when the UE is configured with only SSB measurements, and all the measured SSBs are fully within the BW of the active BWP.
· If MG is required by one or more of the configured measurements, the MG is activated e.g. when:
· the UE is configured with at least CSI-RS measurements or,
· the UE is configured with at least PRS measurements or ,
· the UE is configured with only SSB measurements, and one of the measured SSBs is not fully within the BW of the active BWPs or,
· the UE is configured with at least inter-RAT measurements.


In our view, the same rules should apply in case of RRC-based activation/deactivation mechanism. However, our understanding is that inter-RAT measurements require legacy MG configuration, as previously agreed (only the NE-DC scenario was discussed in this context at RAN4 #101-e but due to de-prioritization of MR-DC, this scenario can be removed. 
This yields to following proposal:
RAN4 to remove the inter-RAT measurement criteria from the general applicability rule for Pre-MG, valid both for UE autonomous MG activation/deactivation and RRC-based activation/deactivation.
RRC based Activation/Deactivation of Pre-MG pattern
The RAN2 LS [3] states an agreement in RAN2, which is not aligned to previous RAN4 #100-e and #101-e agreements. RAN4 #100-e agreed on the principle that the network can control activation/deactivation of pre-configured MG.  RRC based activation/deactivation method was agreed to be supported (and MAC CE was left FFS). At RAN4 #101-e, following agreement was found, listed in WF [2], i.e. allow for RRC-based NW-controlled mechanism only:
	· NW controlled mechanism
· NW can control activation/deactivation of pre-configured MG for the specific BWP via RRC message ONLY. No additional activation/deactivation mechanism other than RRC-based BWP indication and UE autonomous rule will be introduced in Rel-17.


Thus, the RAN2 LS is inconsistent, since putting case 4, i.e. the RRC-based network-controlled activation, FFS. In our view, the RRC-based network-controlled Pre-MG activation is needed due to allowing fast and full network control of Pre-MG operation as for legacy MG operation, enabling additional trigger conditions for Pre-MG activation / deactivation as discussed in section 2.9, and allowing a fallback in case of detected erroneous UE autonomous MG activation/deactivation. In our view a clarification should be sent to RAN2. 
This yields to following proposal:
RAN4 to reply to RAN2 that RRC-based Pre-MG activation/deactivation was agreed in RAN4 and hence needs to be specified by RAN2 and provide the background (i.e. full network control, support of additional trigger conditions, fallback). 
Conditions for Activation/Deactivation of Pre-MG
Regarding conditions for network-controlled MG activation/deactivation, RAN4 #100-e discussed whether additional conditions beside DCI/Timer based BWP switching for pre-configured MG activation/deactivation shall be considered. In our view, DCI/Timer based BWP switching is one of the triggering mechanisms, but not the only trigger mechanism. As agreed at RAN4 #101-e, Pre-MG can be configured and activated as well for PRS measurements and CSI-RS L3 inter-frequency measurements, under the condition that it remains always activated throughout the entire time of configuration of these measurements, i.e. triggered by LPP positioning request from LMF in case of PRS measurements, or, by RRC reconfiguration message configuring additional CSI-RS L3 inter-frequency measurements, both trigger conditions being independent from DCI/Timer based BWP switching. 
Additional conditions for Pre-MG activation/de-activation, as depicted in WF [2] for trigger events for UE autonomous MG activation/deactivation, are supported:
	· Rules for UE autonomous Pre-MG activation/deactivation
· The criteria(rules) for pre-MG autonomous (de)activation shall be defined.
· The trigger events that may change the activation status of pre-MG configured to UE include:
· BWP switching, 
· adding/removing any measurement object(s): FFS
· adding/releasing/changing SCell(s): FFS
· activating/de-activating any Scell(s): FFS
· LPP positioning request: FFS


The above trigger events in the WF [2] are supported by network commands telling the UE to add/remove measurement objects, add or remove cells based on its mobility in case of MR-DC and according section 2.1 in case of CA. For instance, related to SCells,  the network detects that UE is approaching cell edge and hence different/additional inter-frequency carriers need to be measured. Or network detects that UE is not-at-cell edge and hence requests the measurement of SCells. These conditions are proposed to trigger RRC based activation/deactivation message adding parameters for these trigger events to allow for faster signalling mechanism than RRC reconfiguration, provided that the currently configured Pre-MG pattern can be reused, else RRC reconfiguration for Pre-MG is needed. 
This yields to following proposal:
	Conditions for RRC-based network-controlled Pre-MG activation/deactivation are the following ones:
· DCI/Timer based BWP switching in single CC, 
· adding/removing any measurement object(s) for intra-frequency SSB measurements with gap and for inter-frequency SSB measurements,
· adding/releasing/changing a PSCell (to be removed in case MR-DC is deprioritized),
· activating/de-activating any SCell(s) and
· LPP positioning request,
whereby the current configured Pre-MG pattern is reused.  
Criteria for Activation/Deactivation of Pre-MG
Regarding criteria for UE autonomous MG activation/deactivation, RAN4 #101-e agreed the rules [2] depicted in section 2.9. 
In our view, UE cannot autonomously (de-)activate MG for following trigger events:
· adding/removing any measurement object(s),
· adding/releasing/changing SCell(s),
· activating/de-activating any Scell(s),
as the need for Pre-MG can only be evaluated after reception of the Pre-MG reconfiguration message. Thus, only the first and last criteria are feasible for UE autonomous MG activation/deactivation:
· BWP switching, 
· LPP positioning request
This yields to following proposal:
	For UE autonomous Pre-MG activation/deactivation, following criteria / trigger events may change the activation status of pre-MG configured to UE:
· DCI/Timer based BWP switching in single CC,  
· LPP positioning request,
whereby the current configured Pre-MG pattern is reused.  
UE capability for Pre-MG support
RAN4 #101-e progressed the discussion on UE capability support for Pre-MG. The WF [2] lists the agreement
· Define separate UE capabilities for different pre-MG activation/deactivation mechanisms
While UE capability for Pre-MG support will be widely determined by the supported gap patterns, the support of NW-controlled / UE autonomous Pre-MG activation needs to be as well addressed. In our view, different support levels need to be avoided, otherwise inter-operability issues between network using one type and UE only another type would arise. In light of the RAN4 #101-e agreement to remove the support of MAC CE signalling for Pre-MG activation/deactivation [2], we propose to reassess this issue. Due to the above, UE supporting Pre-MG needs to support both RRC-based and UE autonomous Pre-MG activation, whilst the actual used mechanism(s) is dependent on what the network signals at time of Pre-MG configuration.
This yields to following proposal:
	UE supporting Pre-MG needs to support both RRC-based and UE autonomous Pre-MG activation, to follow what the network signals at time of Pre-MG configuration.
Conclusion
In last RAN4 meeting, the technical discussion on pre-configured measurement gap patterns as part of the Rel-17 work item on NR and MR-DC measurement gap enhancements [1] was continued. Agreements and open issues were captured in the WF [2]. In this paper, we discuss various open issues and list corresponding proposals.
Following proposals are made, which we see necessary to be considered in the discussion to ensure that a practically usable feature will be developed:
1. 	RAN4 to agree specifying measurement requirements for Pre-MG in case of CA with single CC based BWP switching.
	In case of CA, it is up to RAN2 to decide if signalling extensions in the RRC Reconfiguration message for Pre-MG configuration are needed due to supported band combinations. For the currently operated band combination the initial Pre-MG activation/deactivation status may be delivered per BWP of each CC to the UE.
	Pre-MG activation/deactivation status (ON/OFF) in case of CA with BWP switching in single CC is as follows:
· In case of per-UE gap, network and UE assume the gap is ON as long as the pre-MG status of active DL BWP in one of the CCs is ON, and assume the gap is OFF only if the pre-MG status of active DL BWP in all CCs are OFF. 
· In case of per-FR gap, network and UE assume the gap is ON as long as the pre-MG status of active DL BWP in one of the CCs in the same FR is ON, and assume the gap is OFF only if the pre-MG status of active DL active DL BWP in all CCs in the same FR are OFF.
	The RRC message triggering Pre-MG activation / deactivation for the CA case uses the same message format as for single CC case and includes the status indication per BWP for each CC.
	When changing between CA and non-CA configuration and the same Pre-MG pattern is kept, RRC based Pre-MG activation/deactivation with activation status indication per BWP for each CC after the change is applied and new measurement objects/SCells are added or removed. 
	The Pre-MG activation/deactivation delay for CA with single CC based BWP switching shall be the same as for non-CA with single CC.
	If PRS measurements are done using Pre-MG, upon evaluation if the current MGP is suitable, UE should indicate to network, if the current MGP can be reused for PRS measurements or if another MG (using legacy MG or Pre-MG) needs to be re-configured. In the first case, network triggers the RRC-based Pre-MG activation message setting the Pre-MG activation status indication ON for all BWPs.
	Deprioritize Pre-MG support for MR-DC in Rel-17. 
	RAN4 to reply to RAN2 that the simultaneous configuration of  preconfigured FR1 gap and preconfigured FR2 is supported in Rel-17.
RAN4 to reply to RAN2 that the simultaneous configuration of legacy gap and Pre-MG is not supported in Rel-17.
	RAN4 to inform RAN2 on the agreement related to common and different signalling parameters of Pre-MG configuration versus legacy MG configuration:
· common parameters related to MG pattern (i.e. gap pattern index, gap offset, MGTA) and setup/release indication used to indicate whether the Pre-MG is configured or de-configured (no activation is indicated) and
· different parameters, such as 
· indication about the Pre-MG type (explicit or implicit indication), 
· indication for activation/deactivation per BWP and in case of CA per CC, whether the Pre-MG is immediately activated or not (in latter case it is activated separately at a later point in time), 
· indication whether RRC-based network-controlled MG activation or UE autonomous MG activation is used, and 
· other parameters are not precluded. 
RAN4 to remove the inter-RAT measurement criteria from the general applicability rule for Pre-MG, valid both for UE autonomous MG activation/deactivation and RRC-based activation/deactivation.
RAN4 to reply to RAN2 that RRC-based Pre-MG activation/deactivation was agreed in RAN4 and hence needs to be specified by RAN2 and provide the background (i.e. full network control, support of additional trigger conditions, fallback). 
	Conditions for RRC-based network-controlled Pre-MG activation/deactivation are the following ones:
· DCI/Timer based BWP switching in single CC, 
· adding/removing any measurement object(s) for intra-frequency SSB measurements with gap and for inter-frequency SSB measurements,
· adding/releasing/changing a PSCell (to be removed in case MR-DC is deprioritized),
· activating/de-activating any SCell(s) and
· LPP positioning request,
whereby the current configured Pre-MG pattern is reused.  
	For UE autonomous Pre-MG activation/deactivation, following criteria / trigger events may change the activation status of pre-MG configured to UE:
· DCI/Timer based BWP switching in single CC,  
· LPP positioning request,
whereby the current configured Pre-MG pattern is reused.  
	UE supporting Pre-MG needs to support both RRC-based and UE autonomous Pre-MG activation, to follow what the network signals at time of Pre-MG configuration.
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