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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..

[HW2] In response to the rapporteur’s comment:

Adding “(for some solution only)” still could not answer this question “Q1: what is in the pre-configured gap?” because the rule-based solution is excluded by B.

	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.

	Apple
	Both
	From our understanding, MG status is the main merit of pre-MG. It could be either configured by RRC signaling per BWP, or controlled by a rule defined somewhere in 38.133.

Huawei’s wording looks acceptable.

	LGE
	Both, but
	We also think rule-based solution is sufficient, but we should check whether we understand RAN4’s intention correctly. 

	DENSO
	Both, but
	Similar view as Huawei and ZTE. In addition to the rule-based solution to determine the need of gap (like interFrequencyConfig-NoGap-r16), it is not so clear how the RRC-based activation/deactivation works. If needed, it could be used to set the initial status when the preconfigured MG is configured for the UE, albeit the initial status can also be determined by the rule-based approach...

	OPPO
	a) 
	A pre-configured function will include one measurement Gap or legacy measurement gap with pre-configured gap indication.

For pre-configured gap configuration,
· Option 1: may include one measurement gap configuration if legacy gap configuration is not used. But RAN2 should specify how to handle legacy measurement gap configuration IE.
· Option 2: one pre-configured MG indication in legacy measurement gap configuration.

RAN2 should discuss whether the per BWP gap status is necessary or not. It is fine to only use implicit rules defined in RAN4.

	MediaTek
	Both
	For a), we understand that it includes an indication to tell UE that this is pre-configured MG

For b), it is unclear what does “for some solution” means. I believe that intention is trying to say that it is “for RRC-based control solution”.

Company comments that RRC-based solution is not needed also agree that RRC-based solution is already included in RAN4 LS. We should not revert RAN4 agreement unless there is really critical issue.  


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.
[HW2] It could be the same message or a separate message (but not so dynamically because as per RAN4 LS, “cannot be changed after BWP switching”).

The NW can choose to configure MG parameters such as MGRP, MGL etc (A), and configure the 1-bit indication (indicating it is a pre-configured MG) in the same or separate message. In the same message means the NW configures a pre-MG directly, in a separate message means the NW turns a legacy MG into a pre-MG.
The NW also configures the activation/deactivation information per BWP, either in the same message (which configures the MG parameters), or in a different message. In both cases, the NW will not update the activation/deactivation information, unless there’s change in the gap configuration or there’s BWP addition/removal. BWP switching will not cause the NW to reconfigure this activation/deactivation information.

The new Understanding 4) is aligned with our understanding of the “NW-controlled” in RAN4 LS (even though we don’t like the RRC-based method)

	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 

	Apple
	Understanding 4
	

	LGE
	Understanding 4
	We have the same understanding as HW and ZTE.

	DENSO
	Understanding 4)
	

	OPPO
	None 
	Our understanding is:
If use implicit rule, the network configured pre-configured measurement gap configuration or pre-configured measurement gap indication, it means the pre-configured measurement gap maybe activated. Other legacy behaviour is followed.
If per BWP status is used, it is understanding 4 (but not preferred).

	MediaTek
	Understanding 4
	


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
	

	Apple
	Yes
	

	LGE
	Yes
	

	DENSO
	Yes
	

	OPPO
	Yes 
	

	MediaTek
	
	I don’t quite understand the question. The RRC-based solution is understanding 4 above, where the configuration B is RRC configuration.


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. 

	Apple
	Yes
	MAC CE based activation/deactivation is still FFS in RAN4. We think it should be put on hold until RAN4 determines to go with it.

	LGE
	Yes,
	but it is not needed.

	DENSO 
	Yes
	Same understanding as Apple that it is FFS in RAN4.

	OPPO
	Yes 
	No need to discuss MAC CE based method and it is open in RAN4.

	MediaTek
	
	MAC CE solution is still FFS and we don’t need to discuss this now.

I don’t know how to use MAC CE in understanding 4.


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.
[HW2] The revised Understanding 2 is clearer.

	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.

	Apple
	Understanding 2
	We would like to point out that "UE autonomous pre-configured MG activation/deactivation” shall only apply when NW doesn’t provide the flag indicating ON/OFF, as agreed in RAN4 (copied below).
o   Additional explicit rules for pre-configured MG autonomous activation/deactivation shall be defined for the case when signalling is not provided

	LGE
	Understanding 2
	

	DENSO
	Understanding 2
	We’re also aware of the RAN4 agreement highlighted by Apple. It is better to build common understanding what “signalling” means in this context. Perhaps, it is “RRC-based activation/deactivation”. If so, the necessity of the RRC-based activation/deactivation has to be clarified.
[HW2] That’s also our understanding. The “signalling” refers to RRC-based activation/deactivation information.

	OPPO
	Understanding 2
	It is not clear what are the rules.

	MediaTek
	Understanding 2
	Agree with ZTE.


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. 

	Apple
	Generally Agree and see comment
	We think for UE, the support of pre-configured gap remains the same as existing measurement gap.

For the Pre-MG configuration, we believe one pre-configured gap only comprises one gap configuration from perUE, FR1 gap and FR2 gap. That is to say, it should not comprise both FR1 gap and FR2 gap together as the existing measurement gap.

	LGE
	Agree
	But we need to ask RAN4 whether FR1gap and FR2gap can be simultaneously configured as pre-configured gap.

	DENSO
	Agree
	Agree with ZTE that mixed configuration with the legacy gap, in case of per-FR is to be decided by RAN4.

	OPPO
	Agree 
	

	MediaTek
	Should clarify with R4
	Our understanding is that pre-configured MG could be per-UE gap or per-FR gap (i.e. pre-configured FR1 gap and/or pre-configured FR2 gap). 

But whether pre-configured gap could be configured together with legacy gap is unclear. If yes, whether the mixing configuration like pre-configured FR1 gap + legacy FR2 gap is supported should also be clarified by RAN4.

Capability part could be discussed later but what kind of operation is allowed should be clarified.


	· 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
	

	Apple
	See comment
	To our understanding, RAN4 LS only says the configuration parameters for pre-MG are the same as those of legacy MG. But it does not mention if Pre-MG reuses the legacy MG without need of introducing new gaps.

We do not have strong views whether the Pre-MG reuses the legacy MG. But this kind of discussion should not happen in RAN2 thus we suggest to ask RAN4 on this matter.

In addition, if using legacy MG, as commented online, we think the 1 bit for differentiating Pre-MG should not be added inside MeasGapConfig as MeaGapConfig can comprise both FR1 and FR2 gap. Instead, the 1 bit  for differentiating pre-MG should be added inside GapConfig. This can be further discussed during ASN.1 signaling design.

	LGE
	Option 1
	

	DENSO
	Option 1
	Although it is a bit early to plunge into the ASN.1 details, we incline to Apple’s view that the one bit indication should be introduced within the GapConfig.

	OPPO
	Option 1
	Tend to agree option 1. It is not clear the relationship between pre-configured MG and legacy MG.

	MediaTek
	See comment
	See our comment in Q6 and based on Apple’s reply above, we have to clarify what kind of operations are intended to be supported. To list different use cases below (not sure if it is full list…..).

Case 1: One legacy per-UE gap + One pre-configured per-UE gap

Case 2: One legacy per-UE gap + pre-configured FR1 gap and/or pre-configured FR2 gap

Case 3: legacy FR1 gap + pre-configured FR2 gap

Case 4: legacy FR2 gap + pre-configured FR1 gap


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
	

	Apple
	Case 4 and 5
	Case 4 and 5
	Our understanding is for RAN2 work, Case 4 covers Case 5. And RAN2 would need to support Case 4 as requested by RAN4. 

With regards to the argument to mandate the rule based Pre-MG activation/deactivation and not support the RRC signalling to activate/deactivate, it should happen in RAN4 but not in RAN2.

	LGE
	Case 4 and 5
	Case 5
	- Case 4: NW-controlled activation/deactivation.

- Case 5: rule-based activation/deactivation.
As I mentioned earlier, the rule-based solution seems sufficient.

	DENSO
	Case 4 and 5
	At least Caser 5
	Case 4 could be supported once the scenario becomes clear.

	OPPO
	Case 4 and 5
	Case 5
	See comments in Q1.

	MediaTek
	Case 4 and 5
	Case 4 and 5
	I don’t understand why RAN4 and RAN2 will support different use cases for same feature. Companies should provide technical reason that why the RAN4 defined use cases could not be supported in RAN2.


2 Conclusion
TBD
�Should delete





