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1 	Introduction
In the last RAN4 meeting, a WF for pre-configured MG was approved [1,R4-2202614]. In this paper, the further considerations on several important issues below will be presented.
· Configuration procedure of pre-configured MG
· Activation procedure
· RRM requirements
2 General Procedures of Pre-configured MG
As illustrated in the figure below, the general procedures for pre-configured MG include:
· Configuration of the pre-configured MG
· Activation the pre-configured MG when BWP switching
· Deactivation the pre-configured MG



Figure 1. General procedures of pre-configured MG 
2.1. Configuration procedure
In the last meeting, how to configure the pre-MG were decoupled into the several questions below[1].
i. The exact configuration of Pre-MG used for PRS measurement in Rel16
In the last meeting, the following agreements on the relationship between the legacy MG and Pre-MG were achieved. 
	· UE shall inform network about the PRS measurement by LocationMeasurementIndication IE
· FFS on when this indication shall be informed to NW
· Option 1. when UE is going to perform PRS measurement upon the measurement gap is needed [TS38.331]
· Option 2. when UE is going to perform PRS with the configured Pre-MG only if UE has not informed NW before pre-MG configuration.




According to RAN2 spec TS38.331 5.5.6 above, if UE was requested to perform PRS measurements from LMF, UE can indicate/inform network (serving gNB) by “LocationMeasurementIndication” IE to require the measurement gap. Which types of MG(pre-MG or legacy MG) will be configured UE is up to NW. Then the serving cell will grant the gap (either legacy MG or pre-MG)  to UE by default in NR Rel16.  

	TS38.133 v16.5.0

General


Figure 5.5.5.1-1: Location measurement indication
The purpose of this procedure is to indicate to the network that the UE is going to start/stop location related measurements towards E-UTRA or NR (eutra-RSTD, nr-RSTD, nr-UE-RxTxTimeDiff, nr-PRS-RSRP) which require measurement gaps or start/stop detection of subframe and slot timing towards E-UTRA (eutra-FineTimingDetection) which requires measurement gaps. UE shall initiate this procedure only after successful AS security activation.
NOTE:	It is a network decision to configure the measurement gap.




Observation 1: Whether the serving gNB needs reconfigure a legacy MG or activate the pre-MG which was configured to UE before PRS measurement is up to NW implementation.  
If NW reconfigure a new gap to UE, UE need not to indicate PRS measurement with Pre-MG absolutely. That is, such indication is necessary unless the configured Pre-MG but not activated will be used for requested PRS measurements. But since in the last meeting, majority companies prefer this indication (Option 2), as a compromise, we can revise our propose as:
Proposal 1: UE can indicate serving cell about the PRS measurement when pre-MG is used for Rel16 PRS measurement only if UE has not informed NW before pre-MG configuration.

2.2. Activation/Deactivation procedure
In the last RAN4 meeting, the two important issues for the activation/deactivation procedure below were discussed:
· The criteria of activation
· How pre-configured MGs can be activated/deactivated in case of CA 

	Trigger events for pre-MG activation/deactivation 
· For UE to autonomous pre-MG activation/deactivation the following trigger events may change the pre-MG activation status
· BWP switching by DCI/Timer based
· activation/de-activation of SCell(s)
· FFS how to handle other cases in terms of UE and NW behavior
· addition/removal of any measurement object(s)
· addition/release/change of a SCell under CA 
· BWP switching by RRC
· LPP positioning request




Firstly, for the trigger event themselves discussed in the last meeting, in our views the following conditions which are triggered by RRC messages could NOT be valuable as illustrated in the figure below. When such RRC messages being forwarded to UE, the necessary updates on the measurement gap configuration can be forwarded to UE simultaneously. The benefits of pre-MG which can reduce the gap configuration time will be vanished.




 
Figure 2.Pre-MG (de)activation triggered by MO reconfiguration

For an example, in case of MO configuration being changed (e.g. @T2 in the figure above), the pre-MG can be reconfigured together within IE for MO (RRCReconfiguation) . And the new indication on the pre-MG activation status can be updated also as shown below. Thus , NW will also activate pre-MG at T2. 
For singling based, the pre-MG status indication updated will be forward to UE within the RRC message for MG configuration. But for rule based pre-MG activation status indication, NW will not forward any indication to UE. However, UE need NOT autonomously know the pre-MG status because they are already to be included in RRCReconfiguation message.


Observation 2: There is not any benefits especially on the measurement gap activation delay for pre-MG which is to be (de)activated by the trigger events via RRC reconfiguration messages.

Particularly, the more detailed NW and UE behaviors with the different trigger events are given below for 
 
 
 
1) The UE behavior and NW behavior if only BWP switching trigger events supported
 
	 
	NW
	UE

	Signaling-based
	Step 0. pre-MG configuration by RRC in which pre-MG flag and per-BWP status indication shall be forwarded to UE
 
 
 
Step 1.NW will activate/deactivate the pre-MG during the MG duration(Not/resume schedule the serving cell's data to UE)
 
 
 
 
 
Step 2. If any trigger events of BWP switching happened, NW shall activate/deactivated pre-MG  depending on the certain rules are fulfilled or not. 
 
	 
Step a0. When pre-MG configuration RRC message received, UE can get the preMG basic pattern information and pre-MG status
 
 
 
 
Step a1. Depending on the  per-BWP preMG status obtained in Step a0, UE will perform the measurement with gap or gapless during the pre-MG length.
 
 
 
Step a2. When BWP switching triggered, UE completely following perBWP preMG status in Step a0 and performing measurements.
 
 

	Rule-based
	Step 0. pre-MG configuration by RRC in which pre-MG flag and per-BWP status indication shall be forwarded to UE
 
 
 
 
Step 1.NW will activate/deactivate the pre-MG during the MG duration(Not/resume schedule the serving cell's data to UE)
 
 
 
 
 
 
 
Step 2. If any trigger events of BWP switching happened, NW shall activate/deactivated pre-MG  depending on the certain rules are fulfilled or not. 
 
	Step a0. When pre-MG configuration RRC message received, UE can get the preMG basic pattern information by RRC message and 
pre-MG status autonomously by pre-defined rules in 38.133
 
 
 
Step a1. Depending on the per-BWP preMG status obtained by UE autonomously in Step a0, UE will perform the measurement with gap or gapless during the pre-MG length.
 
 
 
 
 
 
 
 
 
Step a2. When DCI BWP switching triggered, UE  following perBWP pre-MG status autonomously known and performing measurements.


 

2)  The UE behavior and NW behavior if more trigger events supported
	 
	NW
	UE

	Signaling-based
	Step 0. pre-MG configuration by RRC in which pre-MG flag and per-BWP status indication shall be forwarded to UE
 
 
 
Step 1.NW will activate/deactivate the pre-MG during the MG duration(Not/resume schedule the serving cell's data to UE)
 
 
 
 
 
Step 2. If any trigger events beside BWP switching happened, NW shall follow 
·  RRCReconfiguation  in which at least per-BWP pre-MG status will be updated 
· NW shall activate/deactivated pre-MG depending on the certain rules are fulfilled or not. 
	 
Step a0. When pre-MG configuration RRC message received, UE can get the preMG basic pattern information and pre-MG status
 
 
 
 
Step a1. Depending on the  per-BWP preMG status obtained in Step 0, UE will perform the measurement with gap or gapless during the pre-MG length.
 
 
 
 
 
 
 
 
 
Step a2. UE received the new RRC for preMG configuration(including the updated preMG status perBWP) and UE measurements completely following NW configurations in Step2
 
 
 

	Rule-based
	Step 0. pre-MG configuration by RRC in which pre-MG flag and per-BWP status indication shall be forwarded to UE
 
 
 
Step 1.NW will activate/deactivate the pre-MG during the MG duration(Not/resume schedule the serving cell's data to UE)
 
 
 
 
 
Step 2. If any trigger events beside BWP switching happened, NW shall follow 
·  RRCReconfiguation  in which at least per-BWP pre-MG status will be updated 
· NW shall activate/deactivated pre-MG depending on the certain rules are fulfilled or not. 
 
 
 
 
 
 

	Step a0. When pre-MG configuration RRC message received, UE can get the preMG basic pattern information by RRC message and 
pre-MG status autonomously by pre-defined rules in 38.133
 
 
 
Step a1. Depending on the  per-BWP preMG status obtained by UE autonomously in Step 0, UE will perform the measurement with gap or gapless during the pre-MG length.
 
 
 
 
 
 
 
 
 
Step a2. When UE was trigged by other events beside BWP switching, UE  shall autonomously recheck the preMG status and autonmosly and perform measurements.




Observation 3-1: For the rule-based pre-MG (de)activation mechanism, there is no any signaling needed due to the multiple trigger events introduced as that because of the single BWP switching trigger event. Only the more rules shall be specified in RAN4.

Observation 3-2: For the signaling-based pre-MG (de)activation mechanism, if the multiple trigger events are allowed, NW must update the per-BWP pre-MG status when these events happened. But if only the DCI-based BWP switching trigger events allowed, these indications can be signaled to UE with semi-persistent way.


3) The UE behavior and NW behavior if more trigger events supported (fallback to legacy)
 
	 
	NW
	UE

	Signaling-based
	Step 0. pre-MG configuration by RRC in which pre-MG flag and per-BWP status indication shall be forwarded to UE
 
 
 
Step 1.NW will activate/deactivate the pre-MG during the MG duration(Not/resume schedule the serving cell's data to UE)
 
 
 
 
 
Step 2. If any trigger events beside BWP switching happened, NW shall follow 
· the legacy behavior to configure other legacy MG (skip this case because it same as above)
·  activate the legacy MG immediately
·  
 
	 
Step a0. When pre-MG configuration RRC message received, UE can get the preMG basic pattern information and pre-MG status
 
 
 
 
Step a1. Depending on the  per-BWP preMG status obtained in Step 0, UE will perform the measurement with gap or gapless during the pre-MG length.
 
 
 
 
 
 
 
 
 
Step a2. UE received the new RRC for MG configuration and UE measurements completely following NW configurations in Step2
 
 
 

	Rule-based
	Step 0. pre-MG configuration by RRC in which pre-MG flag and per-BWP status indication shall be forwarded to UE
 
 
 

Step 1.NW will activate/deactivate the pre-MG during the MG duration(Not/resume schedule the serving cell's data to UE)
 
 
 
 
 
Step 2. If any trigger events beside BWP switching happened, NW shall follow 
· the legacy behavior to configure other legacy MG (skip this case because it same as above)
·  activate the legacy MG immediately
 
	Step a0. When pre-MG configuration RRC message received, UE can get the preMG basic pattern information by RRC message and 
pre-MG status autonomously by pre-defined rules in 38.133
 



Step a1. Depending on the  per-BWP preMG status obtained by UE autonomously in Step 0, UE will perform the measurement with gap or gapless during the pre-MG length.
 
 
 




Step a2. UE measurements completely following NW configurations in Step2



Observation 4: According to the observations on both NW and UE behaviors, the multiple trigger events will bring more cross-WGs standardization works. On the other hand, it is obviously feasible and more straightforward to fallback to legacy MG mechanism if the other RRC based trigger events happed. 
Proposal 2: No need to introduce other additional trigger events beside DCI-based BWP switching and SCell activation in CA.
3 Using of pre-configured MG for CA 
In the last meeting, the following issues on the using of pre-MG for CA scenario was discussed. Therefore, we provide more specific considerations on the following issues in case of CA (e.g. how the activation status of pre-MG be indicated).
3.1. How can the activation/deactivation status of pre-configured MGs be indicated in case of CA
In the last meeting, how the pre-MG for CA can be activated/deactivated was discussed and the following agreements achieved.
	Criteria for the signaling-based pre-MG (de)activation under CA 

The principle for the signaling-based Pre-MG (de)activation under CA can be based on:
· NW will forward the per-BWP pre-MG status indications to UE by RRC message, which is defined for each of induvial CCs (e.g. Table S1, S2 for the CC1 and CC2 respectively)
· UE will combined the pre-MG status indication from NW for each induvial CC for all configured measurement objects.
· FFS on the rules on how to combine the individual per-BWP pre-MG status .
· Option 1a
· When configured with per-UE gap, 
· assume the per-UE gap is ON as long as the pre-MG status of active DL BWP in one of the CCs is ON, 
· and assume the per-UE gap is OFF only if the pre-MG status of active DL BWP in all CCs are OFF. 
· When configured with per-FR gap, 
· 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
· Option 1b 
· For per-UE pre-MG, 
· UE assumes the pre-MG is ON as long as the pre-MG status for active DL BWP in one of the activated CCs or for one of the deactivated SCCs is ON, 
· and assume the pre-MG is OFF only if the pre-MG status for active DL BWP in all activated CCs and for all deactivated SCCs are OFF. 
· For per-FR pre-MG, 
· UE assumes the pre-MG is ON as long as the pre-MG status for active DL BWP in one of the activated CCs or for one of the deactivated SCCs in the same FR is ON, 
· and assume the pre-MG is OFF only if the pre-MG status for active DL BWP in all activated CCs and for all deactivated SCCs in the same FR are OFF



In order to clearly identify the difference between these two options in [2, WF], the following examples are provided.
1) Example 1: PCC@f0 activated BWP 0, SCC@f1 activated BWP 1
· MO#1, intra-f: @f0, BWP0, SSB; 
· MO#2, intra-f: @f1, BWP1, SSB
	BWP Switch to
 (only in single CC (e.g. Pcell))
	BWP0
(initial status)
	BWP1
	BWP2
	BWP3

	preMG status for PCC with MO within PCC’s CBM (S1)
	OFF
	ON
	ON
	ON

	preMG status for SCC with MO within SCC1’s CBM (S2)
	/
	OFF
	/
	/

	Per UE Pre-MG on/off(1a)
	OFF
	ON
	ON
	ON

	Per UE Pre-MG on/off(1b)
	OFF
	ON
	ON
	ON



2) Example 2: PCC@f0 activated BWP 0, SCC@f1 deactivated 
· MO#1, intra-f: @f0, BWP0, SSB; 
· MO#2, intra-f: @f1, BWP0, SSB
	BWP Switch to
 (only in single CC (e.g. Pcell))
	BWP0
(initial status)
	BWP1
	BWP2
	BWP3

	preMG status for PCC with MO within PCC’s CBM (S1)
	OFF
	ON
	ON
	ON

	preMG status for SCC with MO within SCC1’s CBM (S2)
	OFF

	Per UE Pre-MG on/off (combined with 1a)
	OFF
	ON
	ON
	ON

	Per UE Pre-MG on/off (combined with 1b)
	OFF
	ON
	ON
	ON



3) Example 3: PCC@f0 activated BWP 0, SCC@f1 activated BWP 1
· MO#1, inter-f wo gap: @f2, BWP1@f1, SSB (Note: the carrier (f2)’s BW is much larger than f1 but MO’s BWP can be covered by f1) 


Figure 3. An example of inter-frequency measurement wo gap

	BWP Switch to
 (only in single CC (e.g. Pcell))
	BWP0
(initial status)
	BWP1
	BWP2
	BWP3

	preMG status for PCC with MO within PCC’s CBM (S1)
	OFF
	OFF
	OFF
	OFF

	preMG status for SCC with MO within SCC1’s CBM (S2)
	/
	OFF
	/
	/

	Per UE Pre-MG on/off(1a)
	OFF
	OFF 
	OFF
	OFF

	Per UE Pre-MG on/off(1b)
	OFF
	OFF
	OFF
	OFF



4) Example 4 : PCC@f0 activated BWP 0, SCC@f1 deactivated 
· MO#1, inter-f wo gap: @f2, BWP1@f1, SSB (Note: the carrier (f2)’s BW is much larger than f1 but MO’s BWP can be covered by f1) 

	BWP Switch to
 (only in single CC (e.g. Pcell))
	BWP0
(initial status)
	BWP1
	BWP2
	BWP3

	preMG status for PCC with MO within PCC’s CBM (S1)
	OFF
	OFF
	OFF
	OFF

	preMG status for SCC with MO within SCC1’s CBM (S2) (1a)
	/
	OFF
	/
	/

	preMG status for activated SCC with MO within SCC1’s CBM (S2)(1b)
	/
	OFF
	/
	/

	preMG status for deactivated SCC with MO within SCC1’s CBM (S3)(1b)
	/
	ON
	/
	/

	Per UE Pre-MG on/off(1a: combined s1 and S2)
	OFF
	OFF (false)
	OFF
	OFF

	Per UE Pre-MG on/off(1b: combined s1, S2 and S3)
	OFF
	ON 
	OFF
	OFF



Observation 5: If the pre-MG status per CC is indicated depending on UE’s demanding on MG for the MOs within the induvial CC’s CBM, when UE combine the induvial indications per CC, there is some ambiguity without consideration on the indication for the deactivated CC as Option 1a. 
Therefore, we are slightly prefer Option 1b. We also suggest that the proponents of Option 1a can check whether the examples above are aligned with your views.
   

	How to determine pre-MG (de)activation status when multiple trigger events happened
FFS on:
Option 1: pre-MG can be (de)activated by BWP switching and SCell activation independently



In case of multiple trigger events allowed, in order to simplify RAN4 requirements, we shall decouple them firstly.
Proposal 3: pre-MG can be (de)activated by BWP switching , SCell activation and other events independently.

4 [bookmark: OLE_LINK14][bookmark: OLE_LINK15]RRM Requirements
Regarding to the potential RRM requirements impact due to the preconfigured MG, the following issues were discussed in the last meeting.
	Issue 3-2-1
	The applicable scenario of the measurement period with pre-MG measurements 
· The measurement period requirements for pre-MG based measurement can be defined for the scenarios below..
· 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



	Issue 3-2-2
	The 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


	Issue 3-2-3
	The components included in measurement report period
Can be FFS on 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
.



Hereby, we can focus on one of most important issue is the measurement period requirements. 
4.1. Activation/deactivation delay
Firstly for CA use case, the following open issue was discussed in the last meeting.
	Activation/deactivation delay under CA:
FFS on:
· 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.




Since the pre-MG usage in CA agreed in the last meeting is for the single CC BWP switching, the activation delay because of the BWP switching in CA shall be same as that of single CC.
Proposal 4:  Pre-MG activation/deactivation delay for CA with single CC based BWP switching shall be the same as that for non-CA with single CC.
	Start point of Activation/Deactivation Delay 
FFS on: 
· Option 1a: In case of pre-MG activation/deactivation triggered by events other than DCI-based/timer BWP switching, the starting time of the gap status changing delay is the slot that UE receives the network command which leads to gap status change.



However, if the multiple trigger events allowed for pre-MG activation/deactivation, the start point of activation delay of pre-MG under CA will be different with that for single CC case (e.g. SCell activation message shall be taken as the start point instead of BWP switching)
Observation 6:  If the other RRC based trigger events are allowed to trigger Pre-MG activation/deactivation, the start point activation delay is the reception time for corresponding RRC message. As a result, the longer activation time is expected as the longer RRC processing time is needed.

4.2. Measurement period requirements
	UE behavior when pre-MG status changed when UE performing measurement with pre-MG: 
FFS on:
· Option 1 
· UE re-starts a new measurement period once the pre-MG status changes. .
· Option 2: 
· continue the ongoing measurement when pre-MG status changed.
· Option 3: 
· For measurements that can only be performed within MG, e.g. NR positioning measurements and CSI-RS inter-frequency measurements, requirements would not apply if the pre-configured gap is deactivated during the measurement period.





Firstly, for the measurement delay with pre-MG, it shall be noted that generally the measurement delay with pre-MG shall be started at the first pre-MG activated. However, there is still ongoing measurements after the last UE reporting and before the first pre-MG activated as shown in the figure below. To simplify RAN4’s requirements UE can restart a new measurement process with the new pre-MG. Whether the ongoing measurement samples can be used to enhance UE eventual measurement results is up to UE implementation itself. That is the unreported measurement results will be reset.
Proposal 5: UE re-starts a new measurement period once the pre-MG status changes. 


Fig 4.Measurement restarts when Pre-MG activation status switching


	General principle to define the requirements of measurement period with pre-MG measurements:
FFS on:
· Option 1aDefine the more general requirements for the case in which UE can perform the measurements within “N” activated pre-MG and “M” deactivated pre-MG (N+M<total number of measurement required by a successful measurement report (e.g. 5)) .
· If there is any pre-MG status transition, the additional time shall be included
· Option 1b( Ericsson,ZTE, CATT) : 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 Pre-MG status changes (K*Tstatus_change) during the ongoing measurement:
· Tmeasure, total = Tmeasure, basic+ N* Tstatus_change
· Where
· K=total number of Pre-MG status changes during the measurement period.
· 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.

· Option 2: Define the measurement period requirements for the cases (with activativated pre-MG and deactivated pre-MG) separately.
· if the pre-MG is activated, the measurement period should be same as existing requirements when legacy MG is configured
· if the pre-MG is deactivated, the measurement period should be same as existing requirements when legacy MG is not configured
· if the pre-MG status is changed during the measurement period, UE may re-start the measurement 
Option 3: RAN4 does not specify measurement period requirements for scenarios in which there are changes in the activation/deactivation status of the pre-configured MG during the measurement period.



Secondly, if there is pre-MG activation/deactivation status switching during one successful measurement report process, we can divide such measurement process into two parts: one is measurement with pre-MG, the other measurement without gap as shown in Fig1b above. Thus, the measurement delay can be composed by below factors at least.
· Intra-frequency wo gap measurement requirement in 38.133 per sample
· Intra-frequency with gap measurement requirement in 38.133 per sample 
· Inter-frequency measurement requirement in 38.133 per sample 
Additionally, in comparison with the measurement with the legacy MG, the measurement with pre-MG needs more time due to the gap transition.
For an example, if there is K times pre-MG status transition, the possible measurement requirements can be :
“Intra-frequency measurement without gap requirement in 38.133 per sample * N + Inter-frequency measurement requirement in 38.133 per sample * M + K *transition time
Wherein, N and M is the total number of gapless and gap-based measurements within a measurement report period, and N+M< [5]
K is the number of total number pre-MG activation status transition.”
Therefore, we can propose that:
Proposal 6: The measurement delay with pre-configured MG can be defined depending on the following factors:
· measurement delay per samples which can be based on the requirement in 38.133 per sample
· transition time for the pre-MG status switching between ON/OFF

However, as the short timeline left to close the WI, we can simplify the requirements to define the requirements assuming no pre-MG status changed. 
Proposal 6a: Define the measurement period requirements for the cases (with activativated pre-MG and deactivated pre-MG) separately.
· if the pre-MG is activated, the measurement period should be same as existing requirements when legacy MG is configured
· if the pre-MG is deactivated, the measurement period should be same as existing requirements when legacy MG is not configured
· if the pre-MG status is changed during the measurement period, UE may re-start the measurement 



5 Conclusion
In this contribution, serval issues related to the pre-configured MG in the measurement gap enhancement WI [1] are discussed. The observations and proposals can be summarized as
Observation 1: Whether the serving gNB needs reconfigure a legacy MG or activate the pre-MG which was configured to UE before PRS measurement is up to NW implementation.  
Proposal 1: UE can indicate serving cell about the PRS measurement when pre-MG is used for Rel16 PRS measurement only if UE has not informed NW before pre-MG configuration.
Observation 2: There is not any benefits especially on the measurement gap activation delay for pre-MG which is to be (de)activated by the trigger events via RRC reconfiguration messages.
Observation 3-1: For the rule-based pre-MG (de)activation mechanism, there is no any signaling needed due to the multiple trigger events introduced as that because of the single BWP switching trigger event. Only the more rules shall be specified in RAN4.
Observation 3-2: For the signaling-based pre-MG (de)activation mechanism, if the multiple trigger events are allowed, NW must update the per-BWP pre-MG status when these events happened. But if only the DCI-based BWP switching trigger events allowed, these indications can be signaled to UE with semi-persistent way.
Observation 4: According to the observations on both NW and UE behaviors, the multiple trigger events will bring more cross-WGs standardization works. On the other hand, it is obviously feasible and more straightforward to fallback to legacy MG mechanism if the other RRC based trigger events happed. 
Proposal 2: No need to introduce other additional trigger events beside DCI-based BWP switching and SCell activation in CA.
Observation 5: If the pre-MG status per CC is indicated depending on UE’s demanding on MG for the MOs within the induvial CC’s CBM, when UE combine the induvial indications per CC, there is some ambiguity without consideration on the indication for the deactivated CC as Option 1a. 
Proposal 3: pre-MG can be (de)activated by BWP switching , SCell activation and other events independently.
Proposal 4:  Pre-MG activation/deactivation delay for CA with single CC based BWP switching shall be the same as that for non-CA with single CC.
Observation 6:  If the other RRC based trigger events are allowed to trigger Pre-MG activation/deactivation, the start point activation delay is the reception time for corresponding RRC message. As a result, the longer activation time is expected as the longer RRC processing time is needed.
Proposal 5: UE re-starts a new measurement period once the pre-MG status changes.
Proposal 6: The measurement delay with pre-configured MG can be defined depending on the following factors:
· measurement delay per samples which can be based on the requirement in 38.133 per sample
· transition time for the pre-MG status switching between ON/OFF
Proposal 6a: Define the measurement period requirements for the cases (with activativated pre-MG and deactivated pre-MG) separately.
· if the pre-MG is activated, the measurement period should be same as existing requirements when legacy MG is configured
· if the pre-MG is deactivated, the measurement period should be same as existing requirements when legacy MG is not configured
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