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1 Introduction
This is email discussion on pre-configured MG for WI “NR measurement gap enhancements”:

· [AT116-e][040][MGE] Pre-Configured MG (Intel)


Scope: Progress the pre-configured MG objective, Identify agreements, potential agreements, open issues and related LS questions to ask RAN4, can consider partial TP if suitable. 


Intended outcome: Report, Draft LS


Deadline: Monday W2

In order for companies to have the same understanding of RAN4 LS, we thought it would be good if we have the same understanding of the terminology used in RAN4 LS:

Part 1: Understanding of the terminology from RAN4 LS
	· RAN4 provided the following information for the preconfigured MG. NW can control activation/deactivation of pre-configured MG 

· RRC-based activation/deactivation method is supported. 

· Network can indicate active/deactive status per BWP

· Details of signalling are FFS.

· FFS if MAC CE based activation/deactivation method is supported
· All existing MG patterns #0~25 in Rel-16 are applicable for the pre-configured MG
· The common configuration parameters of pre-configured MG (e.g. MGRP, MGL, etc) are the same as those of Rel-16 legacy MG. The pre-configured MG can be configured in way similar to the configuration of the Rel-16 legacy MGs


Q1: what is in the pre-configured gap? Our understanding is it may contain one more both of the following:
· A) measurement gap configuration parameters such as MGRP, MGL etc.
· B) MG status (active/de-active) per BWP. MG status is where the network configures if MG should be activated (i.e. the preconfigured MG used for RRM measurement) when the corresponding BWP becomes active BWP. (for some solution only)
	Company
	A or B or both
	Comment

	Huawei, HiSilicon
	Both, but
	B seems to refer to the RRC-based method. However, RAN4 provides two solutions: rule-based solution and RRC-based. And based on the online discussion, several companies expressed that RRC-based solution is not needed.
[Rapp]: Agree B is not needed for all solution. It is good to have the same understanding of the terminology. May be it helps with discussion to leave the wording as is but further discussion which solution may need to include B.
Therefore, we think B should be reworded to:

· B) MG can be activated/deactivated..

	ZTE
	Both, but
	Same view as HW. For B, both rule-based and network-controlled solutions mentioned in RAN4 LS, so the wording of B) is not so accurate. 

In addition, for network-controlled solution, it is still unclear how can network make the right decision (e.g. gap is not needed in one BWP), if we still rely on e.g. R16 interFrequencyMeas-NoGap-r16 capability, then RRC signalling becomes redundant, because rule-based solution is sufficient.    
[Rapp]: see comment above.

	
	
	


RAN4 provided the following information. 

	· NW can control activation/deactivation of pre-configured MG 

· RRC-based activation/deactivation method is supported. 

· Network can indicate active/deactive status per BWP

· Details of signalling are FFS.

· FFS if MAC CE based activation/deactivation method is supported


Q2: what is “NW-controlled” activation/deactivation pre-configured gap? It seems like there are different understand of what “NW-controlled” means. We try to summarize different views below:

· Understanding 1) NW pre-configures gap (A+B above), then sends 1 bit signal to enable the feature. Meaning the UE uses legacy gap before network sign to activate the pre-configured gap.
· Understanding 2) NW provides pre-configured gap (A above), then signals to activate/deactivate the pre-configured gap dynamically upon BWP switching. This means if BWP switching requires gap (but not previous enable), NW will need to signal.
· Understanding 3) NW doesn’t pre-configure gap but provides pre-configured gap (A above) via RRC signalling when UE needs gap and release the preconfigured gap configuration upon BWP switching when UE doesn’t need gap. (Note: Rapporteur thinks this is not difference than legacy operation)
· Understanding 4) NW provides pre-configured gap (A +B above), and gap is activated/deactivated upon BWP switching. For each active BWP, whether a gap should be activated or deactivated is based on the configuration of B (original B provided by rapporteur).
	Company
	Which understanding (1/2/3)
	Comment

	Huawei, HiSilicon
	None of them
	Our understanding of this “NW-controlled” is as follows:
Understanding 4) NW provides pre-configured gap (A above) and provides the activation/deactivation information per BWP.
However, as we commented in Q1, we don’t think this RRC-based solution is necessary.
[Rapp]: please clarify if “the activation/deactivation information per BWP” is sent to the UE in the same message as (A) or a separate message dynamically.

	ZTE
	None
	Our understanding of ”NW-controlled” is:
Understanding 4) NW provides pre-configured gap (A +B above), and gap is activated/deactivated upon BWP switching. For each active BWP, whether a gap should be activated or deactivated is based on the configuration of B (original B provided by rapporteur).
[Rapp]: added understanding 4 above 

	
	
	


Q3: what is “RRC-based activation/deactivation”? Our understanding is that NW-controlled activation/deactivation (in Q2) using RRC message. Do you share the same understanding?

	Company
	Yes/No
	Comment

	Huawei, HiSilicon
	Yes
	

	ZTE
	Yes
	

	
	
	


Q4: what is “MAC-CE based activation/deactivation”? Our understanding is that NW-controlled activation/deactivation (in Q2) using MAC-CE message. Do you share the same understanding?

	Company
	Yes/No
	Comment

	Huawei, HiSilicon
	Yes
	

	ZTE
	Yes
	But we don’t think MAC-CE based solution is needed. 

	
	
	


Q5: what is “UE autonomous pre-configured MG activation/deactivation”? It seems like there are different understandings on this, we try to summarize different understanding below:
· Understanding 1) NW provides pre-configures gap (A+B above), UE activates the pre-configure gap based on BWP status (B). 
· Understanding 2) NW provides pre-configures gap (A only), UE and network determines whether the pre-configured gap should be activated or not (not based on pre-defined rules).  For example, if the active BWP is overlapped with SSB, then pre-configured gap is deactivated, otherwise it is activated. 
	Company
	Which understanding (1 or 2)
	Comment

	Huawei, HiSilicon
	Understanding 2
	Similar to the R16 inter-frequency no gap feature. The difference is that the R16 inter-f no gap only results in measuring inside of gap or outside of gap, whereas in this R17 feature the configured gap can be deactivated.

	ZTE
	Understanding 2
	Maybe it is more precise to say:
· Understanding 2) NW provides pre-configures gap (A only), UE and network determines whether the pre-configured gap should be activated or not based on pre-defined rules.  For example, if the active BWP is overlapped with SSB, then pre-configured gap is deactivated, otherwise it is activated.
· [Rapp]: clarification agree. Updated above.

	
	
	


Part 2: pre-configured gap operation
In this section, we would like to follow RAN4 LS to get the same understanding RAN4 intends. RAN4 LS will be in the box for discussion and reference:
	· Pre-configured MG(s) are configured per UE or per FR and cannot be changed after BWP switching 


Q6: RAN4 indicates pre-configured gaps are configured per UE or per FR. Do companies agree to introduce the support of per UE or per FR pre-configured gap?

	Company
	Agree/Disagree
	Comment if disagree

	Huawei, HiSilicon
	Postpone
	We think the UE capabilities will be discussed in RAN4 and included in the feature list as this is a RAN4-centric WI.

	ZTE
	Agree
	We think pre-configure gap still have gap type (i.e. per-UE, FR1 gap or FR2 gap). And for per-FR gap, network is allowed to configure pre-configured gap for FR1 and legacy gap for FR2; or vice versa. 

For UE capability, whether UE can support pre-configured gap for per-UE gap, but does not support pre-configured gap for per-FR gap, this can be up to RAN4. 

	
	
	


	· All existing MG patterns #0~25 in Rel-16 are applicable for the pre-configured MG
· The common configuration parameters of pre-configured MG (e.g. MGRP, MGL, etc) are the same as those of Rel-16 legacy MG. The pre-configured MG can be configured in way similar to the configuration of the Rel-16 legacy MGs

· The RRC parameter(s) used to differentiate pre-configured MG with the legacy MG are needed when pre-configured MG is being configured 
· The exact signalling can be designed by RAN2 


Q7: RAN4 indicates the pre-configured gap parameters are the same as Rel-16 legacy MG, there are different way to configure the pre-configured gap:
· Option 1) reuse legacy MG and use 1 bit to differentiate pre-configured MG

· Option 2) reuse legacy MG and use BWP status (B above in Q1) to differentiate pre-configured MG

· Option 3) not reuse legacy MG 
	Company
	Option
	Comment

	Huawei, HiSilicon
	Option 1
	

	ZTE
	Option 1
	

	
	
	


Part 3: Potential solutions
There are two main parts of pre-configured gap: (1) configuration of the pre-configured gap and (2) activation and deactivation. We try to map the case below to the LS above in highlighted yellow per our understanding. We would like to get companies view if they think RAN4 intend to support the following cases: 
· Case 1: NW signals the pre-configured gap (A+B in Q1) via RRC, then using RRC to enable the feature

· Case 2: NW signals the pre-configured gap (A in Q1) via RRC, then activates/deactivates gap using RRC 

· Case 3: NW signals the pre-configured gap (A in Q1) via RRC, then activates/deactivates gap using MAC CE

· Case 4: NW signals the pre-configured gap (A+B in Q1) via RRC, then UE follows BWP status (B) to activates/deactivates gap upon BWP switching

· Case 5: NW signals the pre-configured gap (A in Q1) via RRC, then UE determines whether the pre-configured gap should be activated or not upon BWP switching.  For example, if it is overlapped with SSB, then pre-configured gap is deactivated, otherwise it is activated.
Q8: Which case(s) above do companies think are RAN4 intend to support and RAN2 should support:

	Company
	Support case(s) (RAN4 intend)
	Support case(s)
(RAN 2)
	Comment 

	Huawei, HiSilicon
	Case 4 and 5
	Case 5
	The UE is able to determine whether the gap is needed or not as long as the rules are specified, therefore no need to extra RRC signalling to activate/deactivate.
The RRC based method is even more complicated in CA scenarios.

	ZTE
	Case 4 and 5
	Case 5
	

	
	
	
	


2 Conclusion
TBD

