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1 Introduction
This document is to collect companies’ views on Mandatory Gap Patterns:

· [AT110e][027][Other] Mandatory Gap Patterns (ZTE)


Scope: Treat R2-2004378, R2-2004474, R2-2004475, R2-2004476, R2-2004477, R2-2005425, R2-2005426, R2-2005427, R2-2005428 (proponents are responsible to explain and drive)


Part 1: Identify agreeable changes. Deadline: June 4, 0700 UTC. (Remaining parts if needed can be revisited on-line). 


Part 2: For agreeable parts, continuation to agree CRs. Deadline: June 10, 0700 UTC

2 Discussion
Based on RAN4 LS [1], RAN2 is asked to introduce new capabilities for mandatory gap patterns in Rel-16. The content of LS is copied/pasted below for your reference. 
	1. Overall Description:

RAN4 is now working on RRM enhancements in Rel-16 under WID RP-192157 [1]. One objective of the WI is to mandate additional measurement gap pattern(s) for Rel-16 based on Rel-15 measurement gap applicability requirements.

The main interest in the WI is to mandate additional gap patterns for NR measurements. However, RAN4 has identified an issue that according to current NR RRC signalling it is not possible for a UE to indicate to network if the UE can only do NR only measurements with gap patterns from GP#2 to GP#11 irrelevant of the gap pattern is mandatory or optional.

For NR SA and NR DC
· To mandate additional gap patterns in FR1, the UE capability for NR only measurement needs to be introduced as follows:
·       NR-only measurement means the target measurement objects to be measured within the measurement gap are all NR carriers.

·       The UE capability is to indicate if the gap patterns from GP#2 to GP#11 can only be used to do NR only measurement and to indicate the gap patterns are supported by the UE.

·       UE capability shall be indicated for each gap pattern and shall be mandatory with capability signalling.

· RAN4 is still discussing what gap patterns shall be made mandatory in Rel-16 and will inform RAN2 once the decision is made.

For LTE SA, EN-DC, NE-DC

· Introduce a new 1 bit UE capability to signal the support of the full set of measurement gap patterns which RAN4 makes mandatory for NR only measurement in NR SA and NR-DC mode.
· This new UE capability is an optional capability.


Although there are two series of CRs provided by companies ([2]~[5] and [7]~[9]), based on the offline discussion with proponent companies, we reached some consensus on the solution provided in [2][3][4][5], the siganlling structure is summarized as below:

· For NR SA and NR-DC

· Introduce a bitmap in NR RRC to indicate the supported gap patterns #2~#11 for NR only measurement, each bit corresponds to one gap pattern, and the mandatory gap pattern positions shall be set to 1. 

· For NE-DC

· Introduce 1 bit indication in NR RRC to indicate the whether the UE supports all mandatory gap patterns for NR only measurement. 
· For LTE SA and/or (NG)EN-DC

· Introduce 1 bit indication in NR RRC to indicate the whether the UE supports all mandatory gap patterns for NR only measurement. 

Note 1: The mandatory gap pattern(s) will be determined by RAN4, and informs RAN2 in the next LS. 
Note 2: The RAN4’s LS[1] only mentions gap patterns #2~#11, thus above bullets only covers gap pattern #2~11. The handling of FR2 gap pattern #12~23 will be discussed in Q3. 
Q1: Do you agree with above bullets regarding the capability signalling design? (See details in R2-2004474, R2-2004475, R2-2004476 and R2-2004477)
	Company
	Yes/No
	Comments

	ZTE
	Yes
	The above bullets are aligned with RAN4’s LS. 

	Qualcomm
	Yes
	The above bullets are aligned with our understanding on RAN4 LS

	Ericsson
	Yes
	Agree with ZTE and Qualcomm

	MediaTek
	Yes with clarification
	Typo in 3rd bullet. Also we believe that whether to separate LTE SA and EN-DC is discussed in Q2. It does not imply using same capability bit for LTE SA and EN-DC. 
· For LTE SA and/or (NG)EN-DC

· Introduce 1 bit indication in LTE RRC to indicate the whether the UE supports all mandatory gap patterns for NR only measurement. 

	Huawei
	Yes
	Since the above bullets do not consider FR2 GPs, it is ok to change “NR” in the 3rd bullet to “LTE”.

	Nokia
	Yes
	

	Samsung 
	yes
	Same view with MediaTek on typo.

	OPPO
	Yes 
	

	vivo
	Yes
	Share the same view with MediaTek.


However, based on some discussion, there are two remaining issues that haven’t reached consensus, so we can further discuss it in this document:
Issue 1: Whether to introduce separate capabilities/bits for LTE SA and (NG)EN-DC?
Considering the gap capability correlates to UE’s RF chain, so it seems reasonable to introduce separate capabilities for LTE and (NG)EN-DC. Therefore, in R2-2004476 and R2-2004477, separate bits are introduced in LTE RRC. 
Q2: Do companies agree to separate the capabilities for LTE SA and (NG)EN-DC? (See details in R2-2004476, R2-2004477)
	Company
	Yes/No
	Comments

	ZTE
	Yes
	Based on the feedbacks received so far, we do see the need to separate the capabilities for LTE SA and (NG)EN-DC, so UE can indicate which scenario is really supported based on its testing results.

	Qualcomm
	Yes
	We think this separation between LTE SA and (NG)EN-DC is necessary because the UE may share some part of RF chain between MN and SN in (NG)EN-DC in some UE implementation. Thus the UE requirements are different in LTE SA and (NG)EN-DC

	Ericsson
	Yes
	Agree with ZTE and Qualcomm

	MediaTek
	Yes
	Agree with ZTE and Qualcomm.

	Huawei
	Yes
	

	Nokia
	Yes
	Agree with ZTE and Qualcomm.

	Samsung 
	Yes
	We also have the same view with above companies w.r.t. the RF capability could be different between LTE SA and ENDC. So it seems to have separate bits reasonable.

	OPPO
	Yes 
	Agree with QC.

	vivo
	Yes
	We share the same view with Qualcomm. Different UE implementation may have different RF design for LTE SA and NG EN-DC.


Summary of Q1 and Q2:

Based on RAN4’s LS, for mandatory gap pattern among #2~#11, all companies agree the proposed capability signalling design, together with the inputs on Q2, all companies agree to separate the capability bits for LTE SA and (NG)EN-DC, thus we propose:

Proposal 1 Regarding UE capability of mandatory gap pattern (among #2~#11), agree the following UE capability signaling design: 

· For NR SA and NR-DC

· Introduce a bitmap in NR RRC to indicate the supported gap patterns #2~#11 for NR only measurement, each bit corresponds to one gap pattern, and the mandatory gap pattern positions shall be set to 1. 

· For NE-DC

· Introduce 1 bit indication in LTE RRC to indicate whether the UE supports all mandatory gap patterns for NR only measurement. 

· For LTE SA 

· Introduce 1 bit indication in NR RRC to indicate whether the UE supports all mandatory gap patterns for NR only measurement. 

· For (NG)EN-DC 

· Introduce 1 bit indication in NR RRC to indicate whether the UE supports all mandatory gap patterns for NR only measurement. 

Issue 2: Handling of mandatory gap patterns for FR2 (e.g. #12~#23)

In R2-2005425, the additional mandatory FR2 gap patterns are also captured. Although FR2 gap pattern(s) was not mentioned in RAN4’s LS[1], RAN4 is indeed discussing which gap patterns (among #12~#23) will be mandatorily supported by Rel-16 UEs, and they are going to inform RAN2 about the conclusion in next LS (probably on this Friday).

Different from gap pattern #2~#11(applicable to both per-UE and FR1 gap), the gap patterns #12~#23 are only applicable to per-FR FR2 gap. Based on TS 38.133, the per-FR FR2 gap pattern is used when UE is configured with FR2 serving frequencies and NR FR2 measurement. Therefore, for gap patterns #12~#23, they are naturally workable for NR only measurement. 
So once RAN2 receives the additional mandatory gap patterns from RAN4, for mandatory FR2 gap patterns, we think the field description of existing capability “supportedGapPattern” can be simply updated to capture it. For instance the below yellow highlighted sentence can be modified (by adding more patterns) accordingly. And noticed that the supportedGapPattern is applicable to all scenarios: NR SA, NR-DC, NE-DC and (NG)EN-DC.
	supportedGapPattern

Indicates measurement gap pattern(s) optionally supported by the UE for NR SA, for NR-DC, for NE-DC and for independent measurement gap configuration on FR2 in (NG)EN-DC. The leading / leftmost bit (bit 0) corresponds to the gap pattern 2, the next bit corresponds to the gap pattern 3, as specified in TS 38.133 [5] and so on. The UE shall set the bits corresponding to the measurement gap pattern 13 and 14 to 1 if the UE is an NR standalone capable UE that supports a band in FR2 or if the UE is an (NG)EN-DC capable UE that supports independentGapConfig and supports a band in FR2.
	UE
	CY
	No
	No


Q3: For additional mandatory FR2 gap pattern(s), do you agree it can be captured by updating the field description of existing supportedGapPattern capability?

Note: Although early feedbacks are appreciated, company can also provide feedback after receiving RAN4’s next LS. 
	Company
	Yes/No
	Comments

	ZTE
	Yes
	

	Qualcomm
	Agree in principle (need to align with new RAN4 LS)
	It is our understanding that we need to check the updated wording to be aligned with what new RAN4 LS indicates us, right? And we can do the checking in phase 2 of this email discussion.

	Ericsson
	Yes but
	In principle we are okay with the change. However, this issue should be addressed once RAN2 gets the additional information from RAN4.

	MediaTek
	Agree in principle
	Once received the information from RAN4, we could using similar way to capture this.

	Huawei
	Yes
	Agree to update the existing supportedGapPattern instead of adding a new capability. The detailed wording can be revisited after receiving RAN4 LS.

	Samsung 
	Agree in principle.
	Anyhow, we need RAN4 LS to put this.

	OPPO
	Agree 
	Agree if we get RAN4 inputs.

	vivo
	Yes
	We agree that more information from RAN4 is expected. 


Summary:

Regarding mandatory FR2 gap patterns (among #12~23), all companies tend to agree it can be captured by updating the field description of existing supportedGapPattern capability. But companies also want to wait for RAN4’s next LS to have a double check. 

So the rapporteur suggest to continue the discussion in phase 2, then companies can have more check on the updated CRs after receiving the RAN4’s next LS. 

Proposal 2 
Regarding mandatory FR2 gap patterns (among #12~23), continue the discussion after CRs are updated based on next RAN4’s LS. 
38.306 CR (update version of R2-2004474 in draft folder)
An update version of R2-2004474 is provided in the draft folder, the only change is to modify “FR1-FR2 DIFF” column from “FR1 only” into “No”, because the UE can report the capability irrespective of the type of serving cells., thus using “FR1 only” is misleading. This is the same as existing “supportedGapPattern” capability. 
Q4: Do you agree with the changes in the update version of R2-2004474?
Note: For additional FR2 gap patterns, the CR will be updated based on the conclusion of Q3. 

	Company
	Yes/No
	Comments

	ZTE
	Yes
	The FFS points (on which patterns are mandatory) can be updated based on the next RAN4’s LS.

	Qualcomm
	Yes
	On the change of modification of FR1-FR2 DIFF” column from “FR1 only” into “No”, we agree with it: it is aligned with release-15 UE capability “supportedGapPattern”. Having different capability depending on the frequency range of measured frequency is confusing because there is no concept of FR specific gap in per-UE gap.


	Ericsson
	Yes
	

	MediaTek
	Yes
	

	Huawei
	Yes with comments
	No sure about the name of the newly introduced 1 bit capability. When FR2 GPs are taken into account, the FR2 gap configuration of (NG)EN-DC will be embodied in 38 spec. Therefore the 1 bit capability could be used for both NE-DC and the FR2 gap configuration of (NG)EN-DC.

	Nokia
	Yes
	We are fine to modify “FR1-FR2 DIFF” column from “FR1 only” into “No” for new introduced capabilities because it can be used in per-UE gap and per-FR gap with different serving cell types as defined in 38.133 Table 9.1.2.2.
For the name of 1 bit capability, it can be re-visited after receiving new RAN4 LS.

	Samsung 
	Yes 
	

	OPPO
	Yes 
	

	vivo
	Yes
	


38.331 CR (R2-2004475)
Q5: Do you agree with the changes in R2-2004475?
	Company
	Yes/No
	Comments

	ZTE
	Yes
	

	Qualcomm
	Yes
	We understand it is the same as the version we co-signed

	Ericsson
	Yes
	

	MediaTek
	Yes with comments
	No sure about the name of the newly introduced 1 bit capability. When FR2 GPs are taken into account, the FR2 gap configuration of (NG)EN-DC will be embodied in 38 spec. Therefore the 1 bit capability could be used for both NE-DC and the FR2 gap configuration of (NG)EN-DC.

	Nokia
	Yes
	

	Samsung 
	Yes 
	

	OPPO
	Yes 
	

	vivo
	Yes
	


36.306 CR (R2-2004476)
Q6: Do you agree with the changes in R2-2004476?
	Company
	Yes/No
	Comments

	ZTE
	Yes
	The FFS points (on which patterns are mandatory) can be updated based on the next RAN4’s LS.

	Qualcomm
	Yes
	We understand it is the same as the version we co-signed

	Ericsson
	Yes
	

	MediaTek
	Yes
	

	Huawei
	Yes
	

	Nokia
	Yes
	

	Samsung 
	Yes 
	

	OPPO
	Yes 
	

	vivo
	Yes
	


36.331 CR (R2-2004477)
Q7: Do you agree with the changes in R2-2004477?
	Company
	Yes/No
	Comments

	ZTE
	Yes
	

	Qualcomm
	Yes
	We understand it is the same as the version we co-signed

	Ericsson
	Yes
	

	MediaTek
	Yes
	

	Huawei
	Yes
	

	Nokia
	Yes
	

	Samsung 
	yes
	

	OPPO
	Yes 
	

	vivo
	Yes
	


Summary of Q4~Q7 (CRs):

Considering we anyway need to update the CRs based on RAN4’s next LS (including removing the FFS points and FR2 gap pattern), the rapporteur suggest to continue the discussion in phase 2, when CR is updated based on RAN4’s next LS. 

3 Phase 2

TBD

4 Conclusion
Phase 1:
Proposal 1 
Regarding UE capability of mandatory gap pattern (among #2~#11), agree the following design of UE capability signaling: 

· For NR SA and NR-DC

· Introduce a bitmap in NR RRC to indicate the supported gap patterns #2~#11 for NR only measurement, each bit corresponds to one gap pattern, and the mandatory gap pattern positions shall be set to 1. 

· For NE-DC

· Introduce 1 bit indication in LTE RRC to indicate whether the UE supports all mandatory gap patterns for NR only measurement. 

· For LTE SA 

· Introduce 1 bit indication in NR RRC to indicate whether the UE supports all mandatory gap patterns for NR only measurement. 

· For (NG)EN-DC 

· Introduce 1 bit indication in NR RRC to indicate whether the UE supports all mandatory gap patterns for NR only measurement. 

Proposal 2 
Regarding mandatory FR2 gap patterns (among #12~23), continue the discussion after CRs are updated based on next RAN4’s LS. 
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