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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 (P-MGP) was approved [1]. 
In this contribution we analyze the open issues related to the pre-configured measurement gap pattern (P-MGP) identified in the last meeting.
2. [bookmark: _Hlk68181915]P-MGP status upon RRC configuration
The following was agreed regarding general principles for pre-configured measurement gap pattern (P-MGP) [1].
· Further study the following procedures for pre-configured MGs:
· 1. (Re)Configuration of the pre-configured MG
FFS if specific procedure for activation after the RRC configuration is needed
· 2. Activation the pre-configured MG following a DCI or timer-based BWP switch
· 3. Deactivation the pre-configured MG following a DCI or timer-based BWP switch
· Note 1: The conditions and details of each procedure are FFS
· Note 2: MG activation in this context means that both NW and UE assume that the pre-configured MG will be used for measurements. 
· Note 3: MG deactivation in this context means that both NW and UE assume that the pre-configured MG will not be used for measurements and UE should be able to receive scheduled data.
One open issue is the status of the P-MGP when the P-MGP is configured by the network via RRC i.e. whether the P-MGP is activated or deactivated upon the RRC configuration. One simple solution could be to define a default status e.g. deactivated or activated. However, this approach is not efficient. For example if the P-MGP is always assumed to be activated at RRC configuration but the SSB is within the BW of the active BWP then the gaps will not be used until the active BWP switching results in SSB not remaining within the BW of the new active BWP. Therefire in our view the P-MGP status at the RRC configuration should depend whether the P-MGP is needed for measurements immediately after the RRC configuration or not. Therefore, better solution is that the P-MGP at the RRC configuration is considered to be activated if the SSB is not within the BW of the active BWP; otherwise the P-MGP at the RRC configuration is considered to be deactivated. Another option is that the network indicates the status of the P-MGP UE in the same RRC configuration message used for setting up P-MGP.
· Observation # 1: Default or fixed pre-configured measurement gap pattern (P-MGP) status (activated or deactivated) is not efficient.
· Proposal # 1: P-MGP shall not have a fixed status (activated or deactivated) upon RRC configuration.
· Proposal # 2: 
· Option 1: Upon RRC configuration the P-MGP is considered to be activated by UE and gNB if the SSB is not within the BW of the active BWP; otherwise (if the SSB is within the BW of the active BWP) then the P-MGP is considered to be deactivated by UE and gNB.
· Option 2: Network signals the P-MGP status (activated or deactivated) in the RRC message configuring the P-MGP.
3. P-MGP configuration procedure
The following was agreed on open issues regarding how the pre-configured MGP (P-MGP) can be configured [1].
· FFS on how pre-configured MGs can be configured:
· Option 1. Pre-configured MGs are configured per BWP
· Option 2. Pre-configured MGs are configured per UE or per FR which are same as these of legacy MGs

In general, the MGP does not have any relation to the BWP. Configuring pre-configured MGP (P-MGP) for each BWP would also lead to unnecessary signaling and complexity in both UE and gNB implementation without any benefit. We therefore do not see any motivation to configure pre-configured MGP (P-MGP) for each BWP. In our view it is much simpler to configure P-MGP as per UE or per FR MGP depending on UE capability.
· Observation # 2: A MGP does not have any relation to the BWP.
· Proposal # 3: P-MGP is configured as per UE or per FR depending on UE capability.
The following was agreed on open issues regarding relation between the pre-configured MGP (P-MGP) and the current MGP [1].
· FFS on relation of pre-configured MG pattern and with the current RRC configured MG 
· Option 1. Pre-configured MG in one active BWP can over-ride current RRC configured MG until active BWP switch to a new BWP without per-configured MG pattern
· Opiton 2. Pre-configured MG is the RRC configured MG in Rel-15, and it may be ON/OFF after BWP switch.
In our view any of the Rel-15 MGP can be configured as the P-MGP, which can be activated or deactivated. The main scenario for using P-MGP is when the UE may not always need gaps for measurement on certain carrier i.e. the gaps are created/used (i.e. P-MGP is activated) when the UE cannot measure on carrier within the BW of the active BWP; otherwise gaps are not used. In the latter case the UE can be scheduled during the gaps. A situation may arise where the UE can be configured to measure on a carrier which always need gaps e.g. inter-RAT E-UTRAN, inter-frequency carrier. A usual way would be to deconfigure the P-MGP and configure a legacy MGP. This is not very efficient especially if the network wants to reuse the already configured P-MGP as legacy MGP. Therefore, network should be able to convert or transform the already configured P-MGP as legacy MGP (with same MGRP and MGL as for P-MGP) whenever needed.
· Observation # 3: P-MGP is used when the UE may not always need gaps for measurement on certain carrier.
· Observation # 4: The UE configured with P-MGP may later be configured to measure on carriers (e.g. inter-RAT) which always need gaps for the measurement.
· Proposal # 4: Any of the Rel-15 MGP can be configured as the P-MGP, which can be activated or deactivated (ON or OFF).
· Proposal # 5: 
· Option 1: The already configured P-MGP 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.
· Option 2: Network can transform an already configured P-MGP into legacy MGP with same MGL/MGRP or vice versa without deconfiguring the P-MGP.
4. P-MGP activation/deactivation procedure
The following was agreed on open issues regarding how the pre-configured MGP (P-MGP) can be activated or deactivated [1].

· FFS on in which cases the pre-configured MGs shall be activated
Option 1. Depending on both BWP switching and MOs configured
· FFS on how pre-configured MGs can be activated/deactivated:
Option 1 Autonomously/implicitly triggered by DCI/Timer based BWP switching.
Option 1a A per-UE or per-FR MG is (de)activated following a BWP switch as follows:
If MG is not required by any of the configured MOs, the MG is deactivated 
If MG is required by one or more of the configured MOs, the MG is activated
Option 2 Either network centralized or UE centralized rules will work. 
Option 3 :RAN4 need to account robustness of the gap changes when evaluating and agreeing on activation/deactivation of MG pattern(s).
· FFS on evaluation on MG activation/deactivation mechanism 
· FFS on Signaling to activate (enable) the pre-configured MGs 
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 P-MGP. Furthermore, the signaling for activating or deactivating the P-MGP will increase overheads and complexity. We therefore support autonomous activation and deactivation of the P-MGP. 
· Observation # 5: 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.
· Proposal # 6: P-MGP is autonomously/implicitly triggered by DCI/Timer based BWP switching.
· Proposal # 7: The P-MGP is considered as activated by the UE and gNB if the BW of the active BWP (after the switching) does not fully contain the BW of the SSB(s) to measure.
· Proposal # 8: The P-MGP is considered as deactivated by the UE and gNB if the BW of the active BWP (after the switching) fully contains the BW of the SSB(s) to measure.
5. Scenarios for P-MGP 
It was agreed to downprioritize NR-DC scenarios for pre-configured MGP (P-MGP) operation. It was also agreed that P-MGP as part of the multiple concurrent gap patterns shall be considered in the 2nd stage of the WI. However, the CA scenario need further discussion. The following was agreed regarding CA scenario [1]:
· FFS on whether the pre-configured MG when BWP switching on the multiple CCs be discussed?
Option 1. Yes. Study CA and with BWP switch on single/multiple CC cases
Option 2. Study CA and with BWP switch on single CC cases only.
The same MGP is created on all CCs in the CA. Therefore, if SSBs on at least one CC is not within the BW of the active BWP then the UE needs gaps for measurements. On the other hand, the UE can measure without gaps if the SSB on all the CCs are within the BW of the active BWP. Therefore, in our view CA operation should be considered for P-MGP operation otherwise the P-MGP may not be used in many cases. 
· Proposal # 9: Study CA and with BWP switch on single/multiple CC cases.
· Proposal # 10: When the UE is configured with CA then the P-MGP is considered as activated by the UE and gNB if the following condition is met for at least one CC within the CA: 
· BW of active BWP (after the switching) does not fully contain the BW of the SSB(s) to measure on a CC.
· Proposal # 11: When the UE is configured with CA then the P-MGP is considered as deactivated by the UE and gNB if the following condition is met for all the CCs within the CA: 
· BW of active BWP (after the switching) fully contains the BW of the SSB(s) to measure on a CC.
6. RRM requirements with P-MGP 
The following was agreed regarding RRM measurement requirements when the UE is configured with P-MGP for the RRM measurements [1]:
· FFS on activation/deactivation delay
· Option 1: No separated activation delay for the pre-configured MG activation/deactivation
· Option 2: some transition time (T) shall be included in the pre-configured MG activation/deactivation time.
· Option 3: The delay of MG (de)activation is same as that of BWP switching.
· Option 4 :MGP change delay shall be evaluated based on realistic latencies.
· No any new interruption requirements introduced by pre-configured MGs 
· FFS on measurement period for the measurements with the pre-configured MGs
· FFS on transitions between gapless and gap-based measurement procedures during ongoing measurements 
· Option 1:
· RAN4 is to investigate the maximum number of transitions (N1,max) allowed for switching from gapless measurement procedure to gap-based measurement procedure during the ongoing measurement. 
· RAN4 is to investigate the maximum number of transitions (N2,max) allowed for switching from gap-based measurement procedure to gapless measurement procedure during the ongoing measurement
· FFS on scheduling restriction during pre-configured MGs when not used 
· Option 1: If the UE is measuring without pre-configured gaps and no other frequency layer which needs gaps is configured then the UE can be scheduled during the pre-configured gaps while meeting existing scheduling restriction requirements defined in TS 38.133
6.1 Activation/deactivation delay requirements
The activation/deactivation delay refers to the transition time (T) required for switching between the P-MGP states: from activation to deactivation or vice versa. 
When the P-MGP is activated then the gNB will not schedule the UE during the gaps. But when the P-MGP is deactivated then the gNB can schedule the UE during the gaps according to the agreement in the last meeting [1].
· Note 2: MG activation in this context means that both NW and UE assume that the pre-configured MG will be used for measurements. 
· Note 3: MG deactivation in this context means that both NW and UE assume that the pre-configured MG will not be used for measurements and UE should be able to receive scheduled data.
The motivation of the transition time for switching between gap-based measurement (P-MGP’s activated state) and gapless measurement (P-MGP’s deactivated state) is to allow:
· 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 transition time should be well defined in the standard to ensure 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.
For simplicity the transition time can be the same in the two scenarios:
· Scenario #1: Activation of P-MGP (transition from gapless to gap-based measurement)
· Scenario #2: dectivation of P-MGP (transition from gap-based to gapless measurement)
However, scenario #1 is more severe since the UE cannot continue the measurements without gaps after the BWP switching. Therefore, in our view RAN4 should investigate them separately:
In scenario # 1, the transition time (T1) for switching from gapless measurement procedure to gap based measurement procedure can be expressed as follows:
T1 = t + Tmargin1                                                                                                                  (1)
Tmargin1 = MAX(Tmargin1,UE, Tmargin1,BS)                                                          (2)
Where: 
· t = Active BWP switching delay triggering the UE to continue the ongoing measurement in pre-configured gaps.
· Tmargin1 = It is the time to switch from gapless measurement procedure to gap based measurement procedure excluding t.
· Tmargin1,UE = It is the minimum time required by the UE to switch from gapless measurement procedure to gap based measurement procedure excluding t.
· Tmargin1,gNB = It is the minimum time required by the serving gNB to adapt the scheduling (e.g. stop scheduling in unused pre-configured gaps) when the UE switches from gapless measurement procedure to gap based measurement procedure excluding t.
In scenario # 2, the transition time (T2) for switching from gap-based measurement procedure to gapless measurement procedure can be expressed as follows:
T2 = t + Tmargin2                                                                                                          (3)
Tmargin2 = MAX(Tmargin2,UE, Tmargin2,BS)                                                     (4)
Where: 
· t = Active BWP switching delay triggering the UE to continue the ongoing measurement in pre-configured without gaps.
· Tmargin2 = It is the time to switch from gap-based measurement procedure to gapless measurement procedure excluding t.
· Tmargin2,UE = It is the minimum time required by the UE to switch from gap-based measurement procedure to gapless measurement procedure excluding t.
· Tmargin2,gNB = It is the minimum time required by the serving gNB to adapt the scheduling (e.g. stop scheduling in unused pre-configured gaps) excluding t when the UE switches from gap-based measurement procedure to gapless measurement procedure.
· Observation # 6: Transition time for switching between gap-based measurement (P-MGP’s activated state) and gapless measurement (P-MGP’s 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 # 7: Transition time for switching between gap-based measurement (P-MGP’s activated state) and gapless measurement (P-MGP’s 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.
· Proposal # 12: Transition time (T) shall be included in the pre-configured MG activation/deactivation time.
6.2 Measurement period requirements
While the transitions from measurements performed outside gaps to measurements performed within gaps or vice versa during one measurement period is allowed according to section 9.1.6, TS 38.133. Firstly, these requirements 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. 
We therefore see the need to define the measurement period while the P-MGP changes state 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 gapless and gap-based measurement procedures 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+ N1*T1 + N2*T2                                               (5)
Where:
· N1 = It is the number of times the UE switches from gapless to gap based measurement procedures due to active BWP switching during the measurement period; N1 ≤ N1,max
· N2 = It is the number of times the UE switches from gap-based to gapless measurement procedures due to active BWP switching during the measurement period; N2 ≤ N2,max

In our view Tmeasure, basic can be expressed as follows:
Tmeasure, basic = MAX(TBWP, TG)                                                              (6)
Where:
· TBWP= It is the measurement period when the measurement is fully performed without measurement gap i.e. within active BWP.
· TG= It is the measurement period when the measurement is fully performed with measurement gap.
· Observation # 8: 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 # 9: 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 # 13: The total measurement period Tmeasure, total) to account for transition between activated and deactivated P-MGP during the measurement needs to be specified.
· Proposal # 14: 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 between gapless measurement procedure and gap-based measurement procedure during the ongoing measurement.
· Proposal # 15: In proposal 8, Tmeasure, basic can be expressed as: Tmeasure, basic = MAX(TBWP, TG); where:
· TBWP= It is the measurement period when the measurement is fully performed without measurement gap
· TG= It is the measurement period when the measurement is fully performed with measurement gap.
6.3 Number of transitions during measurement period
There can be multiple active BWP switching actions during the measurement period. To continue the ongoing measurement, each active BWP switch may require the UE to switch from gapless to gap based measurement procedure or vice versa. However, too frequent switching between gapless measurement procedure and gap-based measurement procedure may lead to measurement instability and may also not give gNB enough opportunity to adapt scheduling. 
Therefore, too frequent transition needs to be avoided. For switching from gapless measurement procedure to gap based measurement procedure (i.e. in scenario # 1), the UE needs to switch to the latter immediately after the transition time since the UE cannot continue the ongoing measurement without gaps after the active BWP switching. However, for switching from gap-based measurement procedure to gapless measurement procedure (i.e. in scenario # 2), the UE has more flexibility and it can therefore continue the ongoing measurement using gaps after the active BWP switching. The timer-based BWP switch may not occur too frequently e.g. timer may be set of several 100’s of ms. However, DCI based can be triggred by the gNB any time. It may be reasonable to assume that maximum number of transitions can be more than 1. RAN4 can further investigate a number between 2 and 4. 
· Observation # 10: Too frequently switching between gapless measurement procedure and gap-based measurement procedure may lead to measurement instability and may also not give gNB enough opportunity to adapt scheduling.
· Proposal # 16: The maximum number of transitions (N1,max) allowed for switching from gapless measurement procedure to gap-based measurement procedure during the ongoing measurement is defined e.g. N1,max = [2-4].
· Proposal # 17: The maximum number of transitions (N2,max) allowed for switching from gap-based measurement procedure to gapless measurement procedure during the ongoing measurement is defined e.g. N1,max = [2-4].
· Proposal # 18: If an active BWP switch occurs while UE is performing a measurement with gaps for the last at least X subframes and the new active BWP after the active BWP switching fully contains the measured SSB only then the UE shall continue the ongoing measurement without measurement gaps; otherwise the UE shall continue the ongong measurement using pre-configured gaps.
6.4 Scheduling restriction requirements
As stated above that when the P-MGP is deactivated then the UE measures with gaps. In this case (i.e. when P-MGP is deactivated), the gNB can schedule the UE during the gaps according to the agreement in the last meeting [1]. 
· Note 2: MG activation in this context means that both NW and UE assume that the pre-configured MG will be used for measurements. 
· Note 3: MG deactivation in this context means that both NW and UE assume that the pre-configured MG will not be used for measurements and UE should be able to receive scheduled data.
As described in our previous contribution [2] that the network is aware when the P-MGP is deactivated (not used by the UE for measurements e.g. when the SSB is within the active BWP). If the UE is not configured with any other measurement (e.g. inter-RAT) which requires gaps and the P-MGP is deactivated, then there should be no scheduling restrictions during the gaps other than those defined in TS 38.133. We therefore support option 1 in the WF.
· Proposal # 19: If the UE is measuring without pre-configured gaps and no other frequency layer which needs gaps is configured then the UE can be scheduled during the pre-configured gaps while meeting existing scheduling restriction requirements defined in TS 38.133.
7. Gap patterns for P-MGP
The following was agreed regarding measurement gap patterns for measurements using P-MGP [1]:
· FFS on Number of pre-configured MG patterns:  
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.

· [bookmark: _Hlk68181684]FFS on Per-UE/Per-FR pre-configured MG pattern applicability 
Option 1 
If the gap patterns which can be used as the pre-configured gap are reused from Rel16, the same applicability(per-UE/per-FR) shall follow the rules defined in Rel16 also. 
Option 2:
If per UE MG is configured, the BWP of PCell is referenced to activate its MG pattern which applies to all the serving carriers including PSCell and SCells.
If per FR MG is configured, BWPs of PCell and PSCell are referenced respectively to decide the pre-configured MGs for applying to the SCells of respective FR.
Option 3
The applicability of current per FR gap pattern should also apply for per BWP MG configuration
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 P-MGP to any of the existing MGP between # 0 and 23. 
In our view in the first stage the existing MGP will be used also as P-MGP. This is also simpler for the network and the UE. This also allows the network to use/transform P-MGP to normal MGP or vice versa as described earlier. We therefore support option 1 related to Per-UE/Per-FR pre-configured MG pattern applicability.
· Observation # 11: The MGP # 24 and # 25 are used when the UE is configured with positioning measurements, which always need gaps.
· Proposal # 20: The existing gap patterns (0~23) in Rel16 can be reused for the pre-configured MGP.
· Proposal # 21: If the gap patterns which can be used as the pre-configured gap are reused from Rel-16 then the same applicability (per-UE/per-FR) shall also follow the rules defined in Rel-16.
2. Summary and Proposals
[bookmark: _Hlk23953093]In this paper we have provided further analyze various aspects of the pre-configured measurement gap pattern (P-MGP) for different scenarios and open issues outlined in the WF [1]. Based on the analysis the following are the main observation and proposal: 
P-MGP status upon RRC configuration:
· Observation # 1: Default or fixed pre-configured measurement gap pattern (P-MGP) status (activated or deactivated) is not efficient.
· Proposal # 1: P-MGP shall not have a fixed status (activated or deactivated) upon RRC configuration.
· Proposal # 2: 
· Option 1: Upon RRC configuration the P-MGP is considered to be activated by UE and gNB if the SSB is not within the BW of the active BWP; otherwise (if the SSB is within the BW of the active BWP) then the P-MGP is considered to be deactivated by UE and gNB.
· Option 2: Network signals the P-MGP status (activated or deactivated) in the RRC message configuring the P-MGP.
P-MGP configuration procedure: 
· Observation # 2: A MGP does not have any relation to the BWP.
· Observation # 3: P-MGP is used when the UE may not always need gaps for measurement on certain carrier.
· Observation # 4: The UE configured with P-MGP may later be configured to measure on carriers (e.g. inter-RAT) which always need gaps for the measurement.
· Proposal # 3: P-MGP is configured as per UE or per FR depending on UE capability.
· Proposal # 4: Any of the Rel-15 MGP can be configured as the P-MGP, which can be activated or deactivated (ON or OFF).
· Proposal # 5: 
· Option 1: The already configured P-MGP 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.
· Option 2: Network can transform an already configured P-MGP into legacy MGP with same MGL/MGRP or vice versa without deconfiguring the P-MGP.
P-MGP activation/deactivation procedure:
· Observation # 5: 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.
· Proposal # 6: P-MGP is autonomously/implicitly triggered by DCI/Timer based BWP switching.
· Proposal # 7: The P-MGP is considered as activated by the UE and gNB if the BW of the active BWP (after the switching) does not fully contain the BW of the SSB(s) to measure.
· Proposal # 8: The P-MGP is considered as deactivated by the UE and gNB if the BW of the active BWP (after the switching) fully contains the BW of the SSB(s) to measure.
Scenarios for P-MGP:
· Proposal # 9: Study CA and with BWP switch on single/multiple CC cases.
· Proposal # 10: When the UE is configured with CA then the P-MGP is considered as activated by the UE and gNB if the following condition is met for at least one CC within the CA: 
· BW of active BWP (after the switching) does not fully contain the BW of the SSB(s) to measure on a CC.
· Proposal # 11: When the UE is configured with CA then the P-MGP is considered as deactivated by the UE and gNB if the following condition is met for all the CCs within the CA: 
· BW of active BWP (after the switching) fully contains the BW of the SSB(s) to measure on a CC.
Activation/deactivation delay requirements:
· Observation # 6: Transition time for switching between gap-based measurement (P-MGP’s activated state) and gapless measurement (P-MGP’s 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 # 7: Transition time for switching between gap-based measurement (P-MGP’s activated state) and gapless measurement (P-MGP’s 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.
· Proposal # 12: Transition time (T) shall be included in the pre-configured MG activation/deactivation time.
Measurement period requirements:
· Observation # 8: 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 # 9: 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 # 13: The total measurement period Tmeasure, total) to account for transition between activated and deactivated P-MGP during the measurement needs to be specified.
· Proposal # 14: 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 between gapless measurement procedure and gap-based measurement procedure during the ongoing measurement.
· Proposal # 15: In proposal 8, Tmeasure, basic can be expressed as: Tmeasure, basic = MAX(TBWP, TG); where:
· TBWP= It is the measurement period when the measurement is fully performed without measurement gap
· TG= It is the measurement period when the measurement is fully performed with measurement gap.


Number of transitions during measurement period:
· Observation # 10: Too frequently switching between gapless measurement procedure and gap-based measurement procedure may lead to measurement instability and may also not give gNB enough opportunity to adapt scheduling.
· Proposal # 16: The maximum number of transitions (N1,max) allowed for switching from gapless measurement procedure to gap-based measurement procedure during the ongoing measurement is defined e.g. N1,max = [2-4].
· Proposal # 17: The maximum number of transitions (N2,max) allowed for switching from gap-based measurement procedure to gapless measurement procedure during the ongoing measurement is defined e.g. N1,max = [2-4].
· Proposal # 18: If an active BWP switch occurs while UE is performing a measurement with gaps for the last at least X subframes and the new active BWP after the active BWP switching fully contains the measured SSB only then the UE shall continue the ongoing measurement without measurement gaps; otherwise the UE shall continue the ongong measurement using pre-configured gaps.
Scheduling restriction requirements:
· Proposal # 19: If the UE is measuring without pre-configured gaps and no other frequency layer which needs gaps is configured then the UE can be scheduled during the pre-configured gaps while meeting existing scheduling restriction requirements defined in TS 38.133.
Gap patterns for P-MGP:
· Observation # 11: The MGP # 24 and # 25 are used when the UE is configured with positioning measurements, which always need gaps.
· Proposal # 20: The existing gap patterns (0~23) in Rel16 can be reused for the pre-configured MGP.
· Proposal # 21: If the gap patterns which can be used as the pre-configured gap are reused from Rel-16 then the same applicability (per-UE/per-FR) shall also follow the rules defined in Rel-16.
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