3GPP TSG-RAN4 Meeting #104bis-e	                                                          R4-2215426
Electronic meeting, October 10 – 19, 2022
Title:	Discussion on RRM requirements for combination of pre-MG, concurrent MGs and NCSG
Source:	CATT
Agenda Item:	6.10.2
[bookmark: DocumentFor]Document for:	Discussion
1 Introduction
In RAN4#104e meeting, RRM requirements for the combination of Pre-MG, concurrent MGs and NCSG were discussed and the conclusions were captured in the approved WF [1]. In this paper, we will further discuss this part and present our views. 
2 Discussion
2.1 Scope and scenarios
In release 17, several gap related features were introduced such as Pre-MG, concurrent MGs, and NCSG in R17 gap enhancement, NTN gap, MUSIM gap and ePOS gap etc. Before we discuss R18 requirements for further gap enhancement, it would be better to clarify the scope of the WI. In RAN#97e meeting, the scope has been discussed and some consensuses are reached which are included in the updated WID [2]. But there are still some cases not clarified. 
In our understanding, besides MUSIM gaps, ePOS gap and the gaps configured for NTN should not be considered in this WI either. Because these two features are defined separately in R17 and the mechanism is different from Pre-MG, concurrent MGs, and NCSG defined in R17 gap enhancement. For example, the (de)activation of ePOS gap is MAC CE based and there is no delay requirement defined in RAN4 and the gap collision mechanism for NTN is still under discussion and may be different with concurrent gap. 
Proposal 1: The gaps configured for NTN are not considered in this WI. 
Proposal 2: This WID does not include any inter-working with MAC-CE based ePOS gaps. 
For the scenarios, it was discussed in last meeting whether to deprioritize MR-DC in Rel-18. We think it can be deprioritized, because MR-DC is not considered for each feature in R17. If we want to include MR-DC for the combination of different features, the enhancement for each one should be done firstly. But obviously, the enhancement for each feature is not within this WI scope. 
Proposal 3: RAN4 to deprioritize MR-DC case in R18. 
2.2 The combination of Pre-MG and concurrent MGs (case 1)
In last RAN4 meeting, it was agreed to focus on case 1 and case 2 firstly and it was clarified in RAN plenary that NCSG is not considered in case 1 and Pre-MG is not considered in case 2 before RAN#99 meeting. 
· [bookmark: _Hlk95478656]Case 1: Pre-configured MG(s) and concurrent MG(s) (i.e., the network has provided UE with multiple measurement gap patterns where at least one gap pattern is a Pre-configured MG)
· Case 2: NCSG and concurrent MG(s) (i.e., the network has provided UE with multiple measurement gap patterns where at least one gap pattern is a NCSG)

Then in our understanding, case 1 includes the following scenarios: 
· Scenario 1: Pre-MG + one of concurrent gaps
· Scenario 2: Pre-MG + Pre-MG
Where we understand the legacy gap is the R16 Gap(s) configured via GapConfig. For both of the scenarios, the framework of R17 concurrent gaps and Pre-MG can be reused. But when we reuse the frameworks, some aspects about Pre-MG should be clarified. Firstly, only activated Pre-MG is considered when defining the requirements for concurrent gaps, e.g. proximity condition, collision case and priority rules. Secondly, for both scenarios, the association will be provided for each gap, so only the associated measurement object should be considered for the (de)activation of a certain Pre-MG for autonomous (de)activation, and only the corresponding bit to the certain Pre-MG should be considered for network controlled (de)activation. 
The above discussion is based on maximum 2 gaps configured. But it would be a general enhancement to extend the number of gaps as it is already supported from signaling and the mechanism of 2 gaps can also be reused. And we think the UE capability indicating the number of gaps UE supported is not needed which will increase more implementation complexity. 
Proposal 4: For both scenario1 and scenario 2, the measurement requirements with concurrent MGs defined in Rel-17 can be reused except that only activated gaps are considered when defining CSSF and collision case. 
Proposal 5: For UE autonomous (de)activation of Pre-MG, only the measurements associated to the concerned pre-MG are considered. 
Proposal 6: For Network-Controlled (de)activation of Pre-MG, only the bits corresponding to the concerned pre-MG are considered. 
Proposal 7: It would be a general enhancement to increase the number of gaps in R18 but no UE capability for the number of gaps is needed. 
[bookmark: _GoBack]2.3 The combination of NCSG and concurrent MGs
For case 2, similarly, there are the following scenarios are included.  
· Scenario 3: NCSG + one of concurrent gaps
· Scenario 4: NCSG + NCSG
Generally, the conclusions for case 1 can be reused such as for measurement requirements which is based on the R17 concurrent gaps and for collision case in which both VIL and ML should be considered for NCSG. 
But considering the VIL is defined as the number of the slots and is larger than RF retuning time, it should be studied to reduce the interval for proximity condition. 
For the colliding issue for case 2, there is another aspect to be considered. Since they are on the different RF chains, it seems that there will be no effect on each other except the RF retuning time, and considering the VIL is defined as the number of the slots which is larger than RF retuning time, it should be studied whether to define and reduce the time interval of the proximity condition. In our understanding, for the colliding between NCSG and legacy gap, only physically colliding in time domain needs to be considered and no need to further limit the distance between NCSG and legacy gap. 
Proposal 8: For both scenario 3 and scenario 4, the measurement requirements with concurrent MGs defined in Rel-17 can be reused except that the CSSF for gap and NCSG are defined separately. 
Proposal 9: It should be studied to reduce the time interval for proximity condition for case 2. 
3 Summary
In this paper, we have some further discussions on the RRM requirements for combination of Pre-MG, concurrent MG and NCSG, and the following observations and proposals are given：
Proposal 1: The gaps configured for NTN are not considered in this WI. 
Proposal 2: This WID does not include any inter-working with MAC-CE based ePOS gaps. 
Proposal 3: RAN4 to deprioritize MR-DC case in R18. 
Proposal 4: for both scenario1 and scenario 2, the measurement requirements with concurrent MGs defined in Rel-17 can be reused except that only activated gaps are considered when defining CSSF and collision case. 
Proposal 5: For UE autonomous (de)activation of Pre-MG, only the measurements associated to the concerned pre-MG are considered. 
Proposal 6: For Network-Controlled (de)activation of Pre-MG, only the bits corresponding to the concerned pre-MG are considered. 
Proposal 7: It would be a general enhancement to increase the number of gaps in R18 but no UE capability for the number of gaps is needed. 
Proposal 8: For both scenario 3 and scenario 4, the measurement requirements with concurrent MGs defined in Rel-17 can be reused except that the CSSF for gap and NCSG are defined separately. 
Proposal 9: It should be studied to reduce the time interval for proximity condition for case 2. 
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