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1 Introduction
In RAN4#98e meeting, the item on pre-configured MG pattern was initially discussed and the general procedure was discussed and decided as below and the details for each procedure are FFS.  
	· 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.


The above procedure and the corresponding issues for each procedure are captured in the approved WF [1]. In this paper, we have some discussions on the remaining issues and give our proposals. 
2 Discussion
2.1 Configuration procedure
	· FFS on how pre-configured MGs can be configured:
· Option 1. Pre-configured MGs are configured per BWP
· [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Option 2. Pre-configured MGs are configured per UE or per FR which are same as these of legacy MGs
· 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.


According to the general procedure, the pre-configured MG needs to be activated or deactivated according to the BWP switching. Then this pre-configured MG can be configured using the similar approach as the legacy gap configuration i.e. through the signalling MeasGapConfig. There are some limitations on the option 1, such as how many and which gap patterns can be pre-configured for each BWP. Actually which gap pattern is used is not related to BWP but to the reference resource configuration. So all supported gap pattern according to the UE capability should be configured for each BWP respectively. This is redundant and increases the signalling overhead. 
Proposal 1: Pre-configured MGs are configured per UE or per FR which are same as these of legacy MGs. 
But the pre-configured MG and legacy RRC configured MG should be differentiated by configuring with an additional ON/OFF bit for pre-configure MG. 
For the relation of pre-configured MG and the current RRC configured MG, we think the case is that the gap before BWP switch is a legacy RRC configured MG and gap is still needed after BWP switch. In this case, if the same pattern is needed, then the pre-configured MG is not needed to be activated after BWP switch. If different gap pattern is needed, the pre-configured MG will be activated after BWP switch and over-ride the current RRC configured MG. 
Proposal 2: Activated pre-configured gap can over-ride the current RRC configured MG. 
2.2 Activation/deactivation procedures
	· 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 


In our understanding, supported MG according to the UE capability can be pre-configured to the UE and activated or deactivated by NW according to the BWP switching and measurement object configuration. There are the following scenarios to be considered for the need of MG: 
Case 1: MG is not needed for UE measurement before and after active BWP switch;
Case 2: MG is not needed for UE measurement before active BWP switch and is needed after active BWP switch;
Case 3: MG is needed for UE measurement before active BWP switch and is not needed after active BWP switch;
Case 4: Same MG is needed for UE measurement before and after active BWP switch;
Case 5: Different measurement gaps are needed for UE measurement before and after active BWP switch;
There is no activation or deactivation needed for case 1 and case 4. The activation/ deactivation are only applied for case 2, case 3 and case 5. 
For case 2 and case 5, the pre-configured MG is activated after BWP switch, and for case 3, if the MG before active BWP switch is pre-configured MG, the MG is deactivated after BWP switch. 
Proposal 3: The pre-configured MG is activated for the following cases
· Gap is not configured before BWP switch and is requested by at least one MO after BWP switch
· Gap (RRC configured or activated pre-configured gap) is configured before BWP switch but a different gap pattern is requested after BWP switch
Proposal 4: The pre-configured MG is deactivated for the following case
· Pre-configured MG is used before BWP switch and no gap is needed after BWP switch
· Pre-configured MG is used before BWP switch but a different gap pattern is requested after BWP switch
From the justification of this objective, the pre-configured MG is introduced to reduce the RRC signaling delay of configuring MG after BWP switch, so no RRC signaling should be defined to activate or deactivate the pre-configured MG. Whether and which pre-configured MG to be activated after BWP switch should be included in the DCI indication for BWP switch. 
Proposal 5: No RRC signaling is defined to activate or deactivate the pre-configured MG. 
2.3 Using scenarios
	· 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.


In our understanding, the CA case should be studied but should focus on the BWP switch on single CC firstly. Since it is hard to decide which BWP switch is followed to activate/deactivate the pre-configured MG. 
Proposal 6: Study CA and with BWP switch on single CC cases only. 
2.4 RRM requirements
	· 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.
· 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


Since we propose no signaling is needed to activate and deactivate the pre-configured MG and the gap pattern indication is included in DCI signaling. So no separated activation/deactivation delay is needed for the pre-configured MG. 
Proposal 7: No separated activation/deactivation delay is needed for the pre-configured MG. 
Since the pre-configured MG is selected from the existing R16 gap pattern, when the pre-configured MG is activated, the usage of this gap is the same as the RRC configured MG in the current specification. So the measurement period can reuse the current gap-based measurement requirement in R16. 
Proposal 8: The measurement period for the measurement with pre-configured MG can reuse the current requirement with measurement gap in R16. 
According to the procedure of pre-configured MG, the pre-configured MG should be used after it is activated. It means if the pre-configured MG is not activated, it will not cause interruption on the system transmission. 
Proposal 9: UE can be scheduled during the pre-configured gaps while meeting existing scheduling restriction requirements defined in TS 38.133 if the pre-configured MG is not activated. 
2.5 Gap patterns applicability
	· 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.
· 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


In our understanding, the pre-configured MG can be selected from the existing R16 gap pattern and the applicability rule can be reused. There is nothing special for gap #24 and gap #25 and they should not be excluded from the pre-configured gap pattern. Also the latency reduction of positioning is discussed in R17 ePOS item, since pre-configured gap #24 and gap #25 can reduce the signaling delay, this can be a candidate approach for the latency improving. 
Proposal 10: The existing gap patterns (0~25) in Rel16 can be reused for the pre-configured MG. 
Proposal 11: Current per-UE/per-FR applicability can be reused for pre-configured MG. 
3 Summary
In this paper, we have some discussions on the pre-configured MG pattern and the following proposals are given：
Proposal 1: Pre-configured MGs are configured per UE or per FR which are same as these of legacy MGs. 
Proposal 2: Activated pre-configured gap can over-ride the current RRC configured MG. 
Proposal 3: The pre-configured MG is activated for the following cases
· Gap is not configured before BWP switch and is requested by at least one MO after BWP switch
· Gap (RRC configured or activated pre-configured gap) is configured before BWP switch but a different gap pattern is requested after BWP switch
Proposal 4: The pre-configured MG is deactivated for the following case
· Pre-configured MG is used before BWP switch and no gap is needed after BWP switch
· Pre-configured MG is used before BWP switch but a different gap pattern is requested after BWP switch
Proposal 5: No RRC signaling is defined to activate or deactivate the pre-configured MG. 
Proposal 6: Study CA and with BWP switch on single CC cases only. 
Proposal 7: No separated activation/deactivation delay is needed for the pre-configured MG. 
Proposal 8: The measurement period for the measurement with pre-configured MG can reuse the current requirement with measurement gap in R16. 
Proposal 9: UE can be scheduled during the pre-configured gaps while meeting existing scheduling restriction requirements defined in TS 38.133 if the pre-configured MG is not activated. 
Proposal 10: The existing gap patterns (0~25) in Rel16 can be reused for the pre-configured MG. 
Proposal 11: Current per-UE/per-FR applicability can be reused for pre-configured MG. 
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