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1 Introduction
This is to kick start open issues on measurement gap enhancement WI:
· [Post116bis-e][085][MGE] Open Issues (Intel)


Scope: Determine if Company input by Pre117-e discussions shall be used, and how many / which Pre-discussions shall be done. Capture Open Issues not captured in the CR email discussions and suggest how to treat. [After finalization, Merge open issues from other discussions into a WI OI list (OI for which company input is invited in some way shall be listed in the WI-list). 


Intended outcome: Open Issues list, and organization of Pre117-e Company input discussions for the WI. 


Deadline: Short. 

Please provide your comment by 1/28/2022 08:00 UTC. Thank you.
2 Discussion
As per chairman guidelines, this discussion shall propose the pre-discussions for next meeting. 
· Each open issue should be associated with suggested treatment/handling.

1. Company input into Pre117-e-offline (i.e. no company tdocs)
2. Company tdocs invited.

3. CR rapporteur handled issue (CR rapporteur will propose resolution as input to next meeting). 

4. Other, e.g. immature area, reference to dependency, unclear status etc. 

Rapporteur has provided suggested treatment for each OI with colored index.
1.1. Open issue for pre-configured MG

	OI Index
	Open issue
	Rapporteur comment

	1-1
	Discuss support of case 4 where NW signals the pre-configured gap and BWP status via RRC, then UE follows BWP status to activates/deactivates gap upon BWP switching
	RAN4 LS R2-2202615:

If the network provides the activation/deactivation status via RRC signalling, the UE will not use autonomous rules to determine the activation/deactivation status of the pre-configured MG. It will follow the per-BWP status indicated by the network.


	1-2
	Support pre-configured MG under CA based on BWP switching on a single CC
	RAN4 LS R2-2202615:
Support pre-configured MG under CA but based on BWP switching on a single CC


Companies are invited to provide your views on the open issues listed above for early identification:
	Company’s name
	Comments, if any

	Apple
	On 1-2, first, we want to check if RAN2 companies have common understanding on RAN4 request especially on “a single CC”. There are two possible interpretations:

Interpretation 1: pre-MG status is determined based on the combo of active BWP(s) on multiple CC(s). RAN4 will not touch the case where BWP(s) on multiple CC(s) are being switched at the same time.

Interpretation 2: preMG status is based on the BWP on one certain CC.

Our understanding is Interpretation 1 is what has been agreed in RAN4.

Then, related to 1-1, 1-2 would demand the RRC configuration on BWP status for each CC. If 1-1 is color coded as “Company Tdoc invited”, 1-2 may be better also coded with the same color. Otherwise, 1-2 would only allow rule-based principle, but not RRC configuration based principle.

	MediaTek
	On 1-2, I guess this also depends on 1-1. So better to discuss together with Company Tdoc.

	CATT
	Share the same view with Apple and MediaTek, 1-2 may be better to be the same as 1-1.

	Ericsson
	We agree with the views above.

	ZTE
	For 1-2, it is actually unclear to us why RAN4 restricts the scenario into “single CC case”. But we are fine to discuss 1-1 and 1-2 based on company contributions.


Summary:

Most companies prefer to have 1-1 change to company Tdoc. Therefore, open issues for pre-configured gap and company Tdoc invited are:
1-1: Discuss support of case 4 where NW signals the pre-configured gap and BWP status via RRC, then UE follows BWP status to activates/deactivates gap upon BWP switching

1-2: Support pre-configured MG under CA based on BWP switching on a single CC
1.2. Open issue for concurrent MG

It was agreed to introducing multiple gap configuration in IE MeasGapConfig (i.e. by configuring multiple GapConfig).

	OI Index
	Open issue
	Rapporteur comment

	1-1
	Whether to use ToAddModList and ToReleaseList structure
	This may be discussion in stage 3 CR

Suggsted treatment:



	1-2
	In addition to the per frequency layer association, define ASN.1 for per use case (e.g. PRS, SSB, CSI-RS, EUTRA) association with concurrent gaps.
	Please indicate all use case or purpose company would like to support for detail discussion

	1-3
	Maximum support of concurrent gaps
	RAN4 latest agreement:
· The maximum number of concurrent gaps across all FRs for per-FR gap capable UEs is 

· 3 for SA case

	1-4
	Simultaneously support of legacy gap and concurrent gap
	RAN4 LS R4-2202604:

· RAN4 response: From RAN4 requirement perspective, RAN4 would like to ensure that the association of frequency layers or dedicated use cases to measurement gaps shall be clearly understood by both UE and Network for all configured measurements. How the association is up to RAN2. 


	1-5
	Simultaneously support of per-UE gap and per-FR gap
	RAN4 LS R4-2202604:

· Up to 2 gaps can be configured to UE which does not support per-FR gap.

· Up to 3 gaps cross all FRs can be configured to UE which supports per-FR gap in SA case. FFS for MR-DC case if it is supported.

	1-6
	Support of gap sharing for concurrent gap
	RAN4 LS R4-2202604:

· Each gap is configured with separate MeasGapSharingConfig which has the same configurable range of parameters.

	1-7
	Potential Configuration restriction for associated gap ID configuration in measObjectNR.

Based on current spec, network can configure multiple measObjectNR associated with the same SSB frequency (one for SSB based measurement, the others for providing timing reference for CSI-RS based measurement). 

So when multiple SSB MOs (with the same SSB freq) are configured, how to indicate the “associatedMeasGapSSB-r17” field in each MO? Either network can only set the field in the MO that used for SSB-based measurement; Or network can configure associatedMeasGapSSB-r17 in each MO with a restriction that all must be set to the same value. 

Similar issue also applies to CSI-RS based measurements, e.g. when multiple MOs are configured with the same CSI-RS centre frequency.
	


Companies are invited to provide your views on the open issues listed above for early identification:
	Company’s name
	Comments, if any

	ZTE
	Issue 1-1, 1-3 can be discussed in gap coordination session.

And we have added one more open issue 1-7, and suggested treatment: Company input into Pre117-e-offline.


Summary:

For concurrent gap, we have the following open issues:

Company input into Pre117-e-offline (i.e. no company tdocs):

1-1: Whether to use ToAddModList and ToReleaseList structure

1-2: In addition to the per frequency layer association, define ASN.1 for per use case (e.g. PRS, SSB, CSI-RS, EUTRA) association with concurrent gaps.

1-3: Maximum support of concurrent gaps

1-7: Potential Configuration restriction for associated gap ID configuration in measObjectNR.
CR rapporteur handled issue (CR rapporteur will propose resolution as input to next meeting). 

1-4: Simultaneously support of legacy gap and concurrent gap

1-5: Simultaneously support of per-UE gap and per-FR gap

1-6: Support of gap sharing for concurrent gap
1.3. Open issue for NCSG MG

	OI Index
	Open issue
	Rapporteur comment

	1-1
	It is FFS whether to support reporting of NCSG for E-UTRA target bands
	

	1-2
	How to indicate timing offset of NCSG
Rapp: wait for RAN4 input, no need to discuss until then.
	RAN4 LS R4-2202626:
· Option 1: The offset of NCSG refers to the starting point of VIL1. 
· Option 2: The offset of NCSG refers to the starting point of ML – RRT.



	1-3
	Support of new MGTA
	RAN4 LS R4-2202626:
· On top of existing MGTA {ms0, ms0dot25, ms0dot5}, a new MGTA {ms0dot75} is agreed to be introduced for the case wherein NCSG is configured as a per-FR gap in FR2. 

	1-4
	Whether the NCSG could be configured as per FR gap
	

	1-5
	Whether to add a new IE for NCSG gap configuration or reuse the legacy GapConfig with some extension
	

	1-6
	Introduction of signalling for enabling the derivation of SSB indexes of target cell(s) on a frequency different than serving cell frequency from serving cell timing, to increase NCSG efficiency.
	RAN4 LS R4-2202626:
The new signaling can only be configured if the SCS of SSB is the same between target cell and the serving cell which is used for SSB indexes derivation. 
· The new signaling can be used in both FR1 and FR2.
· UE needs to be indicated which serving cell to be referred from under CA.
· The indication can be per-MO

	1-7
	Whether the reporting of R17 gap requirement information (e.g. needForNCSG-InfoNR) should be combined with R16 gap requirement information (i.e. NeedForGapsInfoNR) or the R17 NCSG requirement information could be reported independently.

Note: 
Combining report implies that R17 IE only indicate need NCSG or not. NW use R16 report and R17 report together to determine the overall gap requirement for the UE.
Independent report implies that R17 IE will report { gap, ncsg, nogap-noNcsg}

	It seems that RAN4 suggestion is independent report.


Companies are invited to provide your views on the open issues listed above for early identification:
	Company’s name
	Comments, if any

	Apple
	1-2: I was told that RAN4 will select one from the two options, so RAN2 can hold on for a while. No need to discuss it in RAN2 for now. 
1-3: Can be handled by CR rapporteur as it is ASN.1 signaling issue.

1-4: Our understanding is RAN4 LS already mentions FR2 is feasible, thus per FR gap is natural to support. But since one company raised concern, we are fine to have further discussion.

	MediaTek
	I added issue 1-7 from the 38.331 CR discussion. Suggest treatment: Company input into Pre117-e-offline
For 1-1, we think that no need to have companies Todc. Pre117-e-offline is sufficient. It seems not a complicate issue.
For 1-2, Agree with Apple that no RAN2 discussion is needed before new information from RAN4
For 1-3, Maybe it also depends on 1-5. Probably could wait the conclusion of 1-5 and the rapporteur could handle it.

For 1-7, this is new to RAN2. So I assume that more discussion is needed. It seems better to use treatment - Company tdocs invited

	CATT
	1-1: Share the same view with MediaTek, prefer to put it to ‘Pre117-e-offline’.

1-2: Share the same view with Apple and MediaTek, RAN2 wait for RAN4’s conclusion.
1-3: Agree with MediaTek, it is depended on 1-5. If 1-5 has conclusion, 1-3 can be treated with ‘CR rapporteur handled issue’.


	Ericsson
	For 1-7: RAN4 agreements seems not to restrict RAN2 from combining both Rel-16 and Rel-17 features. And there are perhaps signaling benefits of doing so. Hence, we agree with MediaTek and believe that companies could provide Tdocs as input for the next meeting, since this have not been discussed in RAN2.

	ZTE
	For 1-1, we are fine to treat it as Pre117-e-offline;
For 1-4, we agree with Apple that RAN4 already mentioned it in their LS and WF.
For 1-7, we are ok to discuss it based on company contributions.


Summary:
Most companies input are pretty align, therefore, the open issues and categories are as follow:
Company input into Pre117-e-offline (i.e. no company tdocs):
1-1: It is FFS whether to support reporting of NCSG for E-UTRA target bands

1-4: Whether the NCSG could be configured as per FR gap
1-5: Whether to add a new IE for NCSG gap configuration or reuse the legacy GapConfig with some extension

1-6: Introduction of signalling for enabling the derivation of SSB indexes of target cell(s) on a frequency different than serving cell frequency from serving cell timing, to increase NCSG efficiency.
Company tdocs invited:

1-7: Whether the reporting of R17 gap requirement information (e.g. needForNCSG-InfoNR) should be combined with R16 gap requirement information (i.e. NeedForGapsInfoNR) or the R17 NCSG requirement information could be reported independently.

3 Conclusion
Thank you for companies input, here are the summary for the open issues in each topic:
Pre-configured MG:
Company tdocs invited:

1-1: Discuss support of case 4 where NW signals the pre-configured gap and BWP status via RRC, then UE follows BWP status to activates/deactivates gap upon BWP switching

1-2: Support pre-configured MG under CA based on BWP switching on a single CC
Concurrent MG:


Company input into Pre117-e-offline (i.e. no company tdocs):

1-1: Whether to use ToAddModList and ToReleaseList structure

1-2: In addition to the per frequency layer association, define ASN.1 for per use case (e.g. PRS, SSB, CSI-RS, EUTRA) association with concurrent gaps.

1-3: Maximum support of concurrent gaps

1-7: Potential Configuration restriction for associated gap ID configuration in measObjectNR.
CR rapporteur handled issue (CR rapporteur will propose resolution as input to next meeting). 

1-4: Simultaneously support of legacy gap and concurrent gap

1-5: Simultaneously support of per-UE gap and per-FR gap

1-6: Support of gap sharing for concurrent gap
NCSG MG:
Company input into Pre117-e-offline (i.e. no company tdocs):
1-1: It is FFS whether to support reporting of NCSG for E-UTRA target bands

1-4: Whether the NCSG could be configured as per FR gap
1-5: Whether to add a new IE for NCSG gap configuration or reuse the legacy GapConfig with some extension

1-6: Introduction of signalling for enabling the derivation of SSB indexes of target cell(s) on a frequency different than serving cell frequency from serving cell timing, to increase NCSG efficiency.
Company tdocs invited:

1-7: Whether the reporting of R17 gap requirement information (e.g. needForNCSG-InfoNR) should be combined with R16 gap requirement information (i.e. NeedForGapsInfoNR) or the R17 NCSG requirement information could be reported independently.
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