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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In the last RAN4 meeting a WF capturing agreements and open issues related to pre-configured measurement gap pattern (Pre-MG) was approved [1]. 
In this contribution we analyze the open issues related to the pre-configured measurement gap pattern (Pre-MG) identified in the WF in the last meeting [1].
2. Measurement scenarios for Pre-MG 
The following was agreed regarding measurement scenarios for Pre-MG [1]:
· FFS on Whether is the pre-configured MG needed for PRS measurement:
· Option 1. Yes
· Option 2. No
· Option 3. Pre-configured MG falls back to the legacy MG
· FFS on Whether is the pre-configured MG needed for CSI-RS L3 measurement:
· Option 1. Yes
· Option 2. No
· Option 3. Pre-configured MG falls back to the legacy MG
The PRS measurements are always done in measurement gaps. We therefore do not see any reason for configuring the pre-MG for PRS measurements. It is up to gNB to configure the MG pattern for PRS based measurements. In some scenarios, the gNB may prefer to use the legacy MG for PRS measurements with same parameters (e.g. MGL, MGRP, MG offset etc) as being used for Pre-MG. The UE may also request gNB to configure MG for PRS measurements with same parameters (e.g. MGL, MGRP, MG offset etc) as being used for Pre-MG. Therefore, if the Pre-MG is configured and the UE needs to perform the PRS measurements then there should be mechanism to transform the Pre-MG into a legacy MG pattern with the same parameters. Compared to activation/deactivation of Pre-MG, the transformation of Pre-MG to legacy MG is more long term action without deconfiguration of the Pre-MG. For example while configured with Pre-MG if the UE is configured to measure inter-RAT carrier then the network can transform the Pre-MG to legacy MG. This is because measurement on inter-RAT carrier always need gaps.   
The CSI-RS measurements can be done with or without measurement gaps. While we prefer to focus on Pre-MG only for SSB based measurements in the first phase. If Pre-MG is not supported for CSI-RS based measurements, and CSI-RS based measurement is configured then there should also be a mechanism to transform the Pre-MG as regular MG pattern without deconfiguration of the Pre-MG. 
· Observation # 1: PRS measurements are always done in measurement gaps.
· Proposal # 1: Pre-MG is not configured for PRS based measurements.
· Proposal # 2: Mechanism for pre-MG falling back to legacy MG when gNB is requested to configure MG for PRS based measurements.
· Proposal # 3: If Pre-MG is not supported for CSI-RS based L3 measurements then there should be a mechanism for pre-MG falling back to legacy MG when CSI-RS based measurements are configured.
3. Pre-MG configuration procedure
The following was agreed on open issues regarding how the pre-configured MGP (Pre-MG) can be configured [1]:
· Pre-configured MG per BWP needs not be considered in the 1st stage of this WI.
· FFS in the 2nd stage of this WI
· FFS on the specific RRC configuration parameters for the new aspects of pre-configured MG to be introduced 
· Option1: The parameters used to differentiate with the legacy MG
· Option 2a: The parameters used to indicate the pre-configured MG (de)activation status per BWP, which can be also served as the flag to differentiate with the legacy MG
· Option 2b: The parameters used to indicate the pre-configured MG (de)activation status per UE/FR, which can be also served as the flag to differentiate with the legacy MG
In our view all parameters used in legacy MG (e.g. MGL, MGRP, MG offset, MGTA) will also apply to pre-MG. But some additional signaling is needed to indicate whether the configured MG is Pre-MG or legacy MG. The same signaling if defined for transforming Pre-MG to legacy MG or vice versa, can possibly be reused for differentiating with the legacy MG. Another option could be reusing the signaling for indicating activation/deactivation status per UE only at RRC configuration for differentiating with the legacy MG. RAN4 agreed in RAN4#99e that Pre-MG will be considered for single carrier operation the 1st stage of the WI. Therefore, at this stage only per UE status is relevant in option 2b.
RAN4 already agreed in RAN4#99e that Pre-MG per BWP will not be considered in the 1st stage of the WI. We therefore do not see relevance of option 2a. 
In summary we support some modified/hybrid version of option 1 and option 2b. 
· Observation # 2: UE needs to differentiate Pre-MG with the legacy MG at RRC configuration or when Pre-MG is transformed into legacy MG or vice versa.
· Observation # 3: As agreed in the 1st stage of the WI, Pre-MG will be defined per UE and for single carrier operation.
· Proposal # 4: Examples of parameters which can be used to differentiate with the legacy MG are:
· Indicator for transforming Pre-MG into legacy MG or vice versa.
· Indicator for indicating the Pre-MG status (activation/deactivation) per UE at RRC configuration.
4. [bookmark: _Hlk68181915]Pre-MGP status upon and after RRC configuration
The following was agreed about the status of Pre-MG after the configuration [1]:
· Pre-configured MG status (activated/deactivated) after configuration completed
· Status of pre-configured MG is not fixed at RRC configuration
· NW can know the pre-configured status when/after the pre-MG being configured by itself
· FFS NW can fully control whether the pre-configured MG will be activated/deactivated
· FFS on how UE can know pre-configured MG’s activation status (activated/deactivated) after the pre-MG being configured
· Option 1: signaling
· Option 2: pre-defined rules
· MG configuration of Pre-MG can NOT be changed after BWP switching 
· FFS on relation of pre-configured MG pattern and with the current RRC configured MG 
· Option 1. (CATT, xiaomi): 
· The pre-configured MG is the same as RRC configured MG after it is activated.
· Whether the deactivated pre-configured MG and the RRC configured MG can be configured simultaneously needs to be studied
· Option 2a (Ericsson, ZTE) 
· The already configured Pre-MG is transformed into legacy MGP (with same MGL/MGRP) if the UE is configured to measure on any carrier (e.g. inter-RAT) which always need gaps for performing the measurement.
· Network can transform an already configured Pre-MG into legacy MGP with same MGL/MGRP or vice versa without deconfiguring the Pre-MG
· Deconfigure P-MG and reconfigure legacy pattern if P-MG is not suitable for MO configuration e.g. inter-RAT, PRS etc.
· Option 2b (Huawei, MTK, vivo, Apple):
· Network can transform a pre-configured MG into legacy MG or vice versa with same MG configuration.
· Option 3 (Intel, Qualcomm, Nokia)
· NW can configure the pre-configured MG and legacy MG independently. The transformation between the pre-MG and legacy MG has not any benefits in both singnaling and latency reduction. 
On the first issue (Pre-MG status), as stated above, it was agreed that the “status of pre-configured MG is not fixed at RRC configuration”. The UE behaviour should be well defined whether the UE should consider the Pre-MG status as activated or deactivated at the RRC configuration. The network can fully control the pre-MG status (activated or deactivated​) by signalling the status (e.g. 1 bit) in the RRC configuration message when the Pre-MG is configured. We therefore, support option 1. However, we can also accept option 2 if the rules are well-defined. 
On the second issue (Pre-MG transformation), RAN4 agreed that in the 1st phase of the WI, the UE can be configured with either Pre-MG or legacy MG. This means concurrent Pre-MG and legacy MG is not within the scope of the 1st phase of the WI. There are several scenarios in which the Pre-MG is not feasible or useful for certain types of measurements and instead need legacy MG for measurements e.g.
· PRS based measurements
· Inter-frequency measurements unless UE is capable of measurements without gaps
· Inter-RAT measurements 
Therefore, when such measurements are configured then there should be simple mechanism to transform the Pre-MG into legacy MG (e.g. using the same MG parameters: MGL, MGRP, MG offset etc). On the other hand when all such measurements are deconfigured then the mechanism should allow transforming the legacy MG to Pre-MG. It was also agreed that the Pre-MG configuration will not change after the BWP switching. Therefore the transformation mechanism has several advantages leading to shorten delay, avoid the complete reconfiguration of MG and UE can continue using the same MG for ongoing measurements. The option 2a and 2b in the above WF are similar with former contains more details. We therefore support both options. The transformation can be done based on rules or via signaling. In our view simple signalling (e.g. 1-bit) for transformation will be better to have better network control. 
· Observation # 4: As per agreement, Pre-MG status is not fixed at RRC configuration and therefore UE behaviour needs to be defined.
· Proposal # 5: Prefer option 5a but can support also option 5b below if rules are well defined for enabling UE to know the Pre-MG status at RRC configuration:
· Option 5a: Signaling based: Network signals Pre-MG status (activated or deactivated) when pre-configured MG is configured or
· Option 5b: Rule based: Pre-MG status (activated or deactivate) depends on whether reference signal to measure is within the active BWP or not. 
· Observation # 5: Several measurement scenarios need legacy MG and can be requested/configured while the UE is configured with Pre-MG e.g. 
· PRS based measurements
· Inter-frequency measurements unless UE is capable of measurements without gaps
· Inter-RAT measurements 
· Observation # 6: Deconfiguration of Pre-MG and configuration of legacy MG (e.g. when PRS or inter-RAT carrier is measured/configured) will lead to more overheads, longer delay and may require UE to restart ongoing measurements or increase the measurement delay. 
· Proposal # 6: Support a mechanism to allow the UE to transform Pre-MG into legacy MG or vice versa.
· Proposal # 7: The main aspects of the transformation mechanism in proposal 6 are:
· The already configured Pre-MG is transformed into legacy MGP (with same MGL/MGRP) if the UE is configured to measure on any carrier (e.g. inter-RAT) which always need gaps for performing the measurement.
· Network can transform an already configured Pre-MG into legacy MGP with same MGL/MGRP or vice versa without deconfiguring the Pre-MG
· Deconfigure Pre-MG and reconfigure legacy pattern if Pre-MG is not suitable for MO configuration e.g. inter-RAT, PRS etc.
· Network can transform a Pre-MG into legacy MG or vice versa with same MG configuration.
· Proposal # 8: The transformation between Pre-MG and legacy MGP is controlled by the network e.g. 1-bit indicator.
5. Pre-MGP activation/deactivation procedure
The following was agreed on open issues regarding how the Pre-MG can be activated or deactivated [1].
· FFS on how pre-configured MGs can be activated/deactivated:
· Option 1 (CATT, Ericsson, Intel, xiaomi, CMCC, NEC, OPPO, Huawei, ZTE) Autonomously/implicitly triggered by BWP switching  DCI/Timer.
· Option 2 (Intel, Apple, Qualcomm, vivo, CMCC, Nokia) the pre-configured MG activation/deactivation is triggered by the BWP switch and pre-configured under the control by the NW via its RRC configuration message.  
· Option 2a (CMCC): If the use case of MG pattern change following BWP switch is considered, to activate/deactivate the pre-configured MG by the network indication
· Option 3 (Huawei, MTK, Nokia) : Besides BWP switching, there could be also other RRC and MAC procedures that could trigger a change in need for MG and thus activation and deactivation of pre-configured MG, e.g.
· RRC (re)configuration of MO
· RRC (re)configuration of serving cells
· SCell activation and deactivation
The UE needs to measure SSBs using gaps when the measured SSB is not fully within the BW of the active BWP. Otherwise the UE can measure the SSBs without gaps. This change between gap based and gapless measurement is triggered by active BWP switching. We therefore do not see any need to have any signaling for activating or deactivating the Pre-MG. Furthermore, the signaling for activating or deactivating the Pre-MG will increase overheads and complexity. We therefore support autonomous activation and deactivation of the Pre-MG. 
The option 3 in the above WF suggest other RRC and MAC procedures that could trigger the change in Pre-MG status. Firstly, in the 1st phase the Pre-MG based measurement scenario is supported for single carrier operation. Therefore, there will be no RRC reconfiguration of serving cells and SCell activation/deactivation when Pre-MG is used. The RRC (re)configuration of MO is long term procedure e.g. whether MO always need needs. Therefore, impact of RRC (re)configuration of MO on Pre-MG status is closely related to or is more relevant to transformation of the Pre-MG to legacy MG or vice versa.
· Observation # 7: The UE needs gaps to measure SSBs when the measured SSB is not fully within the BW of the active BWP. Otherwise the UE can measure the SSBs without gaps. This change between gap based and gapless measurement is triggered by active BWP switching.
· Observation # 8: In the 1st phase the Pre-MG based measurement scenario is supported for single carrier operation:
· RRC reconfiguration of serving cells or SCell activation/deactivation will NOT occur while Pre-MG is being configured.
· Observation # 9: The RRC (re)configuration of MO is long term procedure and is more relevant to transforming the Pre-MG to legacy MG or vice versa depending on whether the MO needs legacy MG or not.
· Proposal # 9: Pre-MG is autonomously/implicitly triggered by DCI/Timer based BWP switching.
· Proposal # 10: Impact of CA/DC related procedures (e.g. RRC reconfiguration of serving cells, SCell activation/deactivation etc) on Pre-MG status is not considered in the 1st phase of the WI.
· Proposal # 11: The impact of RRC (re)configuration of MO on Pre-MG is addressed by means of transformation mechanism to transform between Pre-MG and legacy MG e.g. depending on if the MO needs legacy MG or not.
6. RRM requirements with Pre-MGP 
The following was agreed regarding RRM requirements when the measurement is performed with Pre-MG [1]:
· FFS on additional transition time for pre-configure MG (de)activation can be taken count into the total pre-configured MG activation/deactivation delay beside the BWP switching delay. 
· If agreed the exact value of such transition time can be FFS.
· FFS on measurement period for the measurements with the pre-configured MGs
· Not any limitation on the maximum number of transitions between gapless and gap-based measurements
· Existing scheduling restriction for RRM measurement without MG applies can be applied to UEs when pre-configured MG is deactivated
· FFS on UE behavior after deactivation of pre-configured MG
In summary following are the main open issues related to the RRM measurements for measurements using Pre-MG:
· Activation/deactivation delay
· Measurement period for the measurements with Pre-MG
· Transitions between gapless and gap-based measurement procedures during ongoing measurements 
· UE behavior after deactivation of pre-configured MG
The above issues are discussed in the following sections:
6.1 Transition time due to Pre-MG activation/deactivation
When the Pre-MG is activated then the gNB will not schedule the UE during the gaps. But when the Pre-MGP is deactivated then the gNB can schedule the UE during the gaps. Some transition time is needed by both UE and gNB for switching between gap-based measurement (activated state) and gapless measurement (deactivated state):
· the UE to adapt to the new measurement procedure after the active BWP switching e.g. since measurement sampling may be different in the two procedures and
· the gNB to adapt to scheduling after the active BWP switching e.g. complete on going scheduling in gaps or start scheduling in gaps.
The the transition time due to activation/deactivation should be well defined to ensure that both UE and gNB are fully aware when the pre-configured gaps are used for measurements or not. In both transition scenarios, the transition time (T) will consist of at least:
· the active BWP switching delay (t) and 
· additional time or margin to account for UE and gNB implementation aspects.
Due to the above reasons the need for the activation/deactivation delay becomes even more critical when BWP switching occurs shortly before the occurrence of the gap. 
· Observation # 10: Transition time for switching between gap-based measurement (activated state) and gapless measurement (deactivated state) is needed by the UE to adapt to the new measurement procedure after the active BWP switching e.g. since measurement sampling may be different in the two procedures
· Observation # 11: Transition time for switching between gap-based measurement (activated state) and gapless measurement (deactivated state) is needed the gNB to adapt to scheduling after the active BWP switching e.g. complete on going scheduling in gaps or start scheduling in gaps.
· Observation # 12: The transition time becomes even more critical when BWP switching occurs shortly before the occurrence of the gap e.g. for shorter MGRP.
· Proposal # 12: The transition time (T) to account for the change in the Pre-MG status (activated/deactivated) is specifiied.
· Proposal # 13: The UE shall change Pre-MG status at time instance, T0+T, where:
· T0 is the instance when change in the Pre-MG status is triggered e.g. when BWP switching occurs.
· T = TBWP switch + Tmargin.
· TBWP switch is the BWP switching delay.
· Tmargin = [20 ms] is a margin.
6.2 Measurement period requirements
The measurement period for the measurement performed with Pre-MG depends on several factors like activation/deactivation delay (i.e. transition time) during the measurement period. Several of these issues are FFS.
The existing requirements for transition defined in section 9.1.6, TS 38.133 are based on regular/existing measurement gaps. The delay in section 9.1.6 does not account for any time to configure the measurement gaps e.g. when switching from gapless to gap-based measurement. Therefore, these requirements apply when the UE is already configured with gaps for certain measurement but after the BWP switching the UE starts using the same gaps also for measurement which was being performed without gaps before the BWP switching. In the legacy case the UE does not need to activate the gap.
Therefore, new measurement period requirements are needed for measurements with Pre-MG. The measurement period should take into account the changes in the Pre-MG status between activation and deactivation. The measurement period of the measurement done without measurent gaps (i.e. when SSB is not fully within active BWP) needs to account for at least the transition time (T) needed for switching between the Pre-MG between activation and deactivation and the number of transitions during the measurement period.  Since the UE will continue the measurement after the active BWP switching, therefore the total measurement period (Tmeasure, total) can be expressed in terms of basic measurement period (Tmeasure, basic) and aggregated time consumed due to transitions as follows:
Tmeasure, total = Tmeasure, basic+ N*T                                               (5)
Where:
· N = It is the number of times the UE changes the status of Pre-MG between activation and deactivation due to active BWP switching during the measurement period
In our view Tmeasure, basic can be expressed as follows:
Tmeasure, basic = MAX(Tmeasure,BWP, Tmeasure,MG)                                                              (6)
Where:
· Tmeasure,BWP= It is the measurement period when the measurement is fully performed without measurement gap i.e. within active BWP.
· Tmeasure,MG= It is the measurement period when the measurement is fully performed with measurement gap.
· Observation # 13: The delay requirements in section 9.1.6, TS 38.133 for transitions from measurements performed outside gaps to measurements performed within gaps or vice versa does not account for any time to configure the measurement gaps e.g. when switching from gapless to gap-based measurement. 
· Observation # 14: The requirements in section 9.1.6, TS 38.133 apply when the UE is already configured with gaps for certain measurement but after the BWP switching the UE starts using the same gaps also for measurement which was being performed without gaps before the BWP switching. 
· Proposal # 14: The total measurement period (Tmeasure, total) to account for transition time (T) between activation and deactivation of the Pre-MG during the measurement needs to be specified.
· Proposal # 15: Total measurement period (Tmeasure, total) can be expressed in terms of basic measurement period (Tmeasure, basic) and aggregated time consumed due to total number of transitions (N*T) between gapless measurement procedure and gap-based measurement procedure during the ongoing measurement:
· Tmeasure, total = Tmeasure, basic+ N*T; where
· N=total number of transitions in the measurement period
· Proposal # 16: In proposal15, Tmeasure, basic can be expressed as: Tmeasure, basic = MAX(Tmeasure,BWP, Tmeasure,MG); where:
· Tmeasure,BWP=It is measurement period when the measurement is fully performed without measurement gap
· Tmeasure,MG =It is measurement period when the measurement is fully performed with measurement gap.
6.3 UE behavior after deactivation
The UE behavior after deactivation of pre-configured MG is related to the both measurement behaviour scheduling restriction. The UE should measure without causing any interruption (i.e. within the BWP) and should be able to receive and transmit in the servinvg cell even in the slots within MGL since the Pre-MG is deactivated. 

· [bookmark: _Hlk71303481]Proposal # 17: After Pre-MG is deactivated the UE shall measure without causing any interruption and shall be able to receive and transmit in the serving cell in all the slots even within MGL of Pre-MG.
7. Gap patterns for Pre-MGP
The following was agreed regarding measurement gap patterns for measurements using Pre-MG [1]:
· Number of pre-configured MG patterns:  
· Defer this discussion until the joint discussion with multiple concurrent MG 
· FFS on MG patterns used for the pre-configured MG mechanism 
· Option 1: The existing gap patterns (0~23) in Rel16 can be reused for the pre-configured MG.
· Option 2: The existing gap patterns (0~25) in Rel16 can be reused for the pre-configured MG.
We support option 1. The reason is because the MGP # 24 and # 25 are used when the UE is configured with positioning measurements. The positioning measurements are always done in the gaps. Therefore, it is reasonable to limit the Pre-MG to any of the existing MGP between # 0 and 23. 
· Observation # 15: The current MGP # 24 and # 25 are used when the UE is configured with positioning measurements, which always need gaps.
· Proposal # 18: The existing gap patterns (0~23) in Rel-16 can be reused for the Pre-MG.
8. Summary and Proposals
[bookmark: _Hlk23953093]In this paper we have provided further analyze various aspects of the pre-configured measurement gap pattern (Pre-MG) for different scenarios and open issues outlined in the WF [1]. Based on the analysis the following are the main observation and proposal: 
Measurement scenarios for Pre-MG:
· Observation # 1: PRS measurements are always done in measurement gaps.
· Proposal # 1: Pre-MG is not configured for PRS based measurements.
· Proposal # 2: Mechanism for pre-MG falling back to legacy MG when gNB is requested to configure MG for PRS based measurements.
· Proposal # 3: If Pre-MG is not supported for CSI-RS based L3 measurements then there should be a mechanism for pre-MG falling back to legacy MG when CSI-RS based measurements are configured.
Pre-MG configuration procedure: 
· Observation # 2: UE needs to differentiate Pre-MG with the legacy MG at RRC configuration or when Pre-MG is transformed into legacy MG or vice versa.
· Observation # 3: As agreed in the 1st stage of the WI, Pre-MG will be defined per UE and for single carrier operation.
· Proposal # 4: Examples of parameters which can be used to differentiate with the legacy MG are:
· Indicator for transforming Pre-MG into legacy MG or vice versa.
· Indicator for indicating the Pre-MG status (activation/deactivation) per UE at RRC configuration.
Pre-MG status upon and after RRC configuration:
· Observation # 4: As per agreement, Pre-MG status is not fixed at RRC configuration and therefore UE behaviour needs to be defined.
· Proposal # 5: Prefer option 5a but can support also option 5b below if rules are well defined for enabling UE to know the Pre-MG status at RRC configuration:
· Option 5a: Signaling based: Network signals Pre-MG status (activated or deactivated) when pre-configured MG is configured or
· Option 5b: Rule based: Pre-MG status (activated or deactivate) depends on whether reference signal to measure is within the active BWP or not. 
· Observation # 5: Several measurement scenarios need legacy MG and can be requested/configured while the UE is configured with Pre-MG e.g. 
· PRS based measurements
· Inter-frequency measurements unless UE is capable of measurements without gaps
· Inter-RAT measurements 
· Observation # 6: Deconfiguration of Pre-MG and configuration of legacy MG (e.g. when PRS or inter-RAT carrier is measured/configured) will lead to more overheads, longer delay and may require UE to restart ongoing measurements or increase the measurement delay. 
· Proposal # 6: Support a mechanism to allow the UE to transform Pre-MG into legacy MG or vice versa.
· Proposal # 7: The main aspects of the transformation mechanism in proposal 6 are:
· The already configured Pre-MG is transformed into legacy MGP (with same MGL/MGRP) if the UE is configured to measure on any carrier (e.g. inter-RAT) which always need gaps for performing the measurement.
· Network can transform an already configured Pre-MG into legacy MGP with same MGL/MGRP or vice versa without deconfiguring the Pre-MG
· Deconfigure Pre-MG and reconfigure legacy pattern if Pre-MG is not suitable for MO configuration e.g. inter-RAT, PRS etc.
· Network can transform a Pre-MG into legacy MG or vice versa with same MG configuration.
· Proposal # 8: The transformation between Pre-MG and legacy MGP is controlled by the network e.g. 1-bit indicator.
Pre-MG activation/deactivation procedure:
· Observation # 7: The UE needs gaps to measure SSBs when the measured SSB is not fully within the BW of the active BWP. Otherwise, the UE can measure the SSBs without gaps. This change between gap based and gapless measurement is triggered by active BWP switching.
· Observation # 8: In the 1st phase the Pre-MG based measurement scenario is supported for single carrier operation:
· RRC reconfiguration of serving cells or SCell activation/deactivation will NOT occur while Pre-MG is being configured.
· Observation # 9: The RRC (re)configuration of MO is long term procedure and is more relevant to transforming the Pre-MG to legacy MG or vice versa depending on whether the MO needs legacy MG or not.
· Proposal # 9: Pre-MG is autonomously/implicitly triggered by DCI/Timer based BWP switching.
· Proposal # 10: Impact of CA/DC related procedures (e.g. RRC reconfiguration of serving cells, SCell activation/deactivation etc) on Pre-MG status is not considered in the 1st phase of the WI.
· Proposal # 11: The impact of RRC (re)configuration of MO on Pre-MG is addressed by means of transformation mechanism to transform between Pre-MG and legacy MG e.g. depending on if the MO needs legacy MG or not.
RRM requirements: transition time due to Pre-MG status (activation/deactivation) change:
· Observation # 10: Transition time for switching between gap-based measurement (activated state) and gapless measurement (deactivated state) is needed by the UE to adapt to the new measurement procedure after the active BWP switching e.g. since measurement sampling may be different in the two procedures
· Observation # 11: Transition time for switching between gap-based measurement (activated state) and gapless measurement (deactivated state) is needed the gNB to adapt to scheduling after the active BWP switching e.g. complete on going scheduling in gaps or start scheduling in gaps.
· Observation # 12: The transition time becomes even more critical when BWP switching occurs shortly before the occurrence of the gap e.g. for shorter MGRP.
· Proposal # 12: The transition time (T) to account for the change in the Pre-MG status (activated/deactivated) is specifiied.
· Proposal # 13: The UE shall change Pre-MG status at time instance, T0+T, where:
· T0 is the instance when change in the Pre-MG status is triggered e.g. when BWP switching occurs.
· T = TBWP switch + Tmargin.
· TBWP switch is the BWP switching delay.
· Tmargin = [20 ms] is a margin.
RRM requirements: measurement period:
· Observation # 13: The delay requirements in section 9.1.6, TS 38.133 for transitions from measurements performed outside gaps to measurements performed within gaps or vice versa does not account for any time to configure the measurement gaps e.g. when switching from gapless to gap-based measurement. 
· Observation # 14: The requirements in section 9.1.6, TS 38.133 apply when the UE is already configured with gaps for certain measurement but after the BWP switching the UE starts using the same gaps also for measurement which was being performed without gaps before the BWP switching. 
· Proposal # 14: The total measurement period (Tmeasure, total) to account for transition time (T) between activation and deactivation of the Pre-MG during the measurement needs to be specified.
· Proposal # 15: Total measurement period (Tmeasure, total) can be expressed in terms of basic measurement period (Tmeasure, basic) and aggregated time consumed due to total number of transitions (N*T) between gapless measurement procedure and gap-based measurement procedure during the ongoing measurement:
· Tmeasure, total = Tmeasure, basic+ N*T; where
· N=total number of transitions in the measurement period
· Proposal # 16: In proposal 15, Tmeasure, basic can be expressed as: Tmeasure, basic = MAX(Tmeasure,BWP, Tmeasure,MG); where:
· Tmeasure,BWP=It is measurement period when the measurement is fully performed without measurement gap
Tmeasure,MG =It is measurement period when the measurement is fully performed with measurement gap.

RRM requirements: UE behavior after deactivation:
· Proposal # 17: After Pre-MG is deactivated the UE shall measure without causing any interruption and shall be able to receive and transmit in the serving cell in all the slots even within MGL of Pre-MG.
Gap patterns for Pre-MG:
· Observation # 15: The current MGP # 24 and # 25 are used when the UE is configured with positioning measurements, which always need gaps.
· Proposal # 18: The existing gap patterns (0~23) in Rel-16 can be reused for the Pre-MG.
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