3GPP TSG-RAN WG4 Meeting #100-e
R4- 2112639 
Electronic Meeting, 16 August – 27 August, 2021
Source: 
vivo
Title: 
Further views on pre-configured MG patterns

Agenda Item:


9.11.2.1
Document for:
Discussion
1. Introduction
At RAN 89 meeting one WI related to measurement gap enhancement was agreed at [1], three topics among a pack of possible enhancement areas related to gap enhancement had been picked up for that WI. 
The pre-configured gap has been discussed for a few meetings. In this contribution, we provide our further considerations on pre-configured MG design.
2. Discussion
The objective of Pre-configured MG pattern(s) (fast MG configuration) study is copied below [1]: 
Pre-configured MG pattern(s) (fast MG configuration) [RAN4, RAN2] 

· RRM requirements for pre-configured MG pattern(s) [RAN4]

· Study requirements of the mechanisms of activation/deactivation of MG following a DCI or timer based BWP switch, e.g., per BWP MG configuration

· Specification of rules and UE behaviour for activation/deactivation of a MG following a DCI or timer based BWP switch

· Define measurement period requirements with pre-configured MG pattern(s) in the presence of one or more BWP switch per measurement period

· Specification of applicability of pre-configured MG pattern(s) [RAN4]

· Procedures and signaling for pre-configured MG pattern(s) [RAN2]
· Specification of protocol impacts of the mechanisms of activation/deactivation of MG following a DCI or timer based BWP switch, e.g., per BWP MG configuration based on RAN4 input
At RAN4 99e meeting, the following agreements are achieved [2]: 

Agreements:

· 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
· MG configuration of Pre-MG can NOT be changed after BWP switching 
· 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
· Number of pre-configured MG patterns:  
· Defer this discussion until the joint discussion with multiple concurrent MG 
In this contribution we further discuss issues related to the following areas: 
Issue1: FFS on Whether is the pre-configured MG needed for PRS/CSI-RS L3 measurement:
· Option 1. Yes
· Option 2. No
· Option 3. Pre-configured MG falls back to the legacy MG
For the PRS measurement, although the PRS measurement always requires measurement gap, this does not prevent pre-configured MG from being used for this scenario. Option 1 and 3 are ok for this scenario. 

For the CSI-RS L3 measurement, from the configuration at the frequency domain, we see the property of configuration at the frequency domain has little difference compared that of SSB hence the Pre-MG can be used for CSI-RS L3 measurement. On the other hand at Rel-16 the CSI-RS L3 measurements are defined as: the intra-frequency CSI-RS measurement will be performed without gap and the inter-frequency CSI-RS L3 measurement will be performed with gap. In addition if the CSI-RS for L3 measurement is out of the current BWP, there is no corresponding performance requirements and we do not see any further enhancement on this point during Rel-17 time frame. Hence logically the Pre-MG could be applied for CSI-RS L3 measurement however there is no use scenario due to practical limitations. We suggest to consider option 3 although option 1 is acceptable, i.e., for CSI-RS L3 measurement, the Pre-MG will be viewed as a legacy MG and legacy Rel-16 requirements/procedures can be followed. 
Proposal 1: For PRS measurement, use either option 1 or option 3. For CSI-RS based L3 measurement, suggest to use option 3, option 1 is acceptable. 

Issue 2: 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
Fundamentally, for a particular BWP, whether the Pre-MG to be activated/deactivated should be fully determined by the frequency domain relationship between BWP and related measurement objects, for example, whether the SSB of a measurement object is fully covered by BWP bandwidth. The network side has all information of configured measurement objects and BWP of a UE hence the network can deduce whether a measurement gap is required by a particular BWP when measuring a particular measurement object. Hence we support option 2a. In addition, the corresponding signalling should be designed by RAN2 and a LS could be sent to RAN2 to trigger RAN2’s involvement. A draft LS is embedded in this contribution as well.  
Proposal 2: the specific RRC configuration parameters for Pre-MG should indicate the Pre-MG (de)activation status per BWP, which can be also served as the flag to differentiate with the legacy MG, i.e., option 2. A LS should be sent to RAN2 to trigger the signalling design from RAN2. 
Issue 3: Pre-configured MG status (activated/deactivated) after configuration completed
· 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
As mentioned before, during the RRC configuration, for each BWP, network could and should determine the activated/deactivated status during the configuration. How to determine the status could be based on rules mentioned below:

1. Pre-MG is deactivated when all bandwidth of MOs are covered by the BWP’s bandwidth. 

2. Pre-MG is activated when the bandwidth of any MO of all configured MOs are out of the bandwidth of the BWP. 

Hence we think a UE can know pre-configured MG’s activation status (activated/deactivated) after the pre-MG being configured and no extra signalling is needed.

Proposal 3: NW can fully control whether the pre-configured MG will be activated/deactivated after configuration. UE can know pre-configured MG’s activation status (activated/deactivated) after the pre-MG being configured, no extra signalling is needed.
Issue 4: FFS on relation of pre-configured MG pattern and with the current RRC configured MG 
· Option 1
· 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 
· 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.
· Network can transform an already configured P-MGP into legacy MGP with same MGL/MGRP or vice versa without deconfiguring the P-MGP
· Deconfigure P-MG and reconfigure legacy pattern if P-MG is not suitable for MO configuration e.g. inter-RAT, PRS etc.
· Option 2b 
· Network can transform a pre-configured MG into legacy MG or vice versa with same MG configuration.
· Option 3 
· 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 signaling and latency reduction. 
For the relationship between Pre-MG and the legacy MG configured by RRC signaling, firstly whether the Pre-MG could co-exist with a legacy MG should be clarified. If the Pre-MG is allowed to co-exist with a legacy MG (under the multiple concurrent MG item), then we agree with option 3 that under this scenario, the transformation between pre-MG and legacy MG does not provide any benefit. On the other hand if the Pre-MG is the only type of MG configured (either per FR MG or per UE MG), then the necessity of the transform between Pre-MG and MG through network needs further investigation. 
Another topic is the Pre-MG’s behavior after activation, since we already agree that the common configuration parameters of pre-configured MG (e.g. MGRP, MGL, etc) are same as these of Rel-16 legacy MG, the pre-configured MG should be the same as RRC configured MG after it is activated.
Proposal 4: Investigate whether the Pre-MG could co-exist with a legacy MG or not. 

Proposal 5: If the Pre-MG is allowed to co-exist with a legacy MG (under the multiple concurrent MG item), then we suggest that NW can configure the pre-configured MG and legacy MG independently and no transform between Pre-MG and legacy MG. (option 3) 

Proposal 6: If the Pre-MG is the only type of MG configured (either per FR MG or per UE MG), then the necessity of the transform between Pre-MG and MG through network needs further investigation.  
Proposal 7: The pre-configured MG should be the same as RRC configured MG after it is activated.
Issue 5: Criteria of activation/deactivation pre-configured MG 
· Option 1 :
· If MG is not required by any of the configured measurements, the MG is deactivated.
· If MG is required by one or more of the configured measurements, the MG is activated.
· Option 2 
· 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.
·  Option 3: No need to define such criteria in the spec if the NW indication was included in pre-configured MG configuration. 
Issue 6: FFS on how pre-configured MGs can be activated/deactivated:
· Option 1 Autonomously/implicitly triggered by BWP switching  DCI/Timer.
· Option 2 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: 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: 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
We think issue 5 and 6 should be jointly discussion and available for issue 5 are not mutually exclusive. For Pre-MG activation/deactivation criteria, option 1 could be used by the network to configure the activation/deactivation status of the Pre-MG for a particular BWP. After the configuration, we agree with option 3 that if the NW indication was included in pre-configured MG configuration, it is no need to define such criteria. For issue 6, we think for a particular BWP, the Pre-MG activation/deactivation has already been defined after configuration. After a BWP switch, the activation/deactivation status of Pre-MG should follow the configured activation/deactivation status of that BWP being switched to.
Proposal 8: For Pre-MG activation/deactivation criteria, option 1 could be used by the network to configure the activation/deactivation status of the Pre-MG for a particular BWP. After the configuration, it is no need to define criteria for activation/deactivation, i.e., option 3 can be used here.
Proposal 9: Regarding how pre-configured MGs is activated/deactivated, for a particular BWP, the Pre-MG activation/deactivation status has already been defined by the Pre-MG configuration. After a BWP switch, the activation/deactivation status of Pre-MG should follow the configured activation/deactivation status of that BWP being switched to. Suggest to use option 2 as a baseline.
3. Conclusion
In this contribution, we provide our further considerations for the Pre-configured MG pattern(s) (fast MG configuration) item and have the following observations and proposals:
Proposal 1: For PRS measurement, use either option 1 or option 3. For CSI-RS based L3 measurement, suggest to use option 3, option 1 is acceptable. 

Proposal 2: the specific RRC configuration parameters for Pre-MG should indicate the Pre-MG (de)activation status per BWP, which can be also served as the flag to differentiate with the legacy MG, i.e., option 2. A LS should be sent to RAN2 to trigger the signalling design from RAN2. 
Proposal 3: NW can fully control whether the pre-configured MG will be activated/deactivated after configuration. UE can know pre-configured MG’s activation status (activated/deactivated) after the pre-MG being configured, no extra signalling is needed.
Proposal 4: Investigate whether the Pre-MG could co-exist with a legacy MG or not. 

Proposal 5: If the Pre-MG is allowed to co-exist with a legacy MG (under the multiple concurrent MG item), then we suggest that NW can configure the pre-configured MG and legacy MG independently and no transform between Pre-MG and legacy MG. (option 3) 

Proposal 6: If the Pre-MG is the only type of MG configured (either per FR MG or per UE MG), then the necessity of the transform between Pre-MG and MG through network needs further investigation.  
Proposal 7: The pre-configured MG should be the same as RRC configured MG after it is activated.
Proposal 8: For Pre-MG activation/deactivation criteria, option 1 could be used by the network to configure the activation/deactivation status of the Pre-MG for a particular BWP. After the configuration, it is no need to define criteria for activation/deactivation, i.e., option 3 can be used here.
Proposal 9: Regarding how pre-configured MGs is activated/deactivated, for a particular BWP, the Pre-MG activation/deactivation status has already been defined by the Pre-MG configuration. After a BWP switch, the activation/deactivation status of Pre-MG should follow the configured activation/deactivation status of that BWP being switched to. Suggest to use option 2 as a baseline.
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1
Overall description

For the Pre-MG of the NR and MR-DC measurement gap enhancements WI, RAN4 has the conclusion that during the legacy measurement gap configuration, an indicator is needed for each BWP to indicate this BWP’s default status, to enable network can configure Pre-MG for each BWP. The default status has two states, active or inactive. 

RAN4 kindly ask RAN2 to consider corresponding signalling design.   
2
Actions

To RAN WG2
ACTION: 
RAN4 respectfully asks RAN2 to take the above RAN4 requirements into account in their future work. 
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Dates of next TSG-RAN WG4 meetings
TSG-RAN4 #101-e
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