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1. Introduction

In the February meeting, RAN2 sent LS to RAN4 to inform that only gap patterns 0 and 1 are mandatory [1]. In the last meeting, RAN4 discussed its impact on the applicability for gap pattern configurations in TS 38.133 and TS 36.133 and indentified some issues. This contribution provides discussion on the open issues.
2. Discussion 
For the case that measurement purpose includes both E-UTRAN and NR, according to current applicability for gap pattern configurations in TS 38.133 and TS 36.133, the MG patterns with short MGL can be configured if UE indicate to support these gap patterns by capability signalling of supportedGapPattern for SA case and NE-DC case or by capability signalling of shortMeasurementGap-r14 for EN-DC case. From our point of view, the reason we introduce the UE capability signaling of short MGL is that it is assumed that all the gap patterns are mandatory supported for NR measurement only case, and whether the short MGL can be used for LTE + NR measurement depends on UE capability in order to reduce the impact on LTE measurement. 
Observation 1: from our point of view, according to current applicability for gap pattern configurations in TS 38.133 and TS 36.133, it is assumed that all the gap patterns are mandatory supported for NR measurement only case, and the UE capability signaling is only used to indicate whether MG with short MGL are supported to do NR + LTE measurement.     
However, according to RAN2’s agreement, only gap patterns 0 and 1 are mandatory. The RRC signaling for gap pattern capabilities are as following:

· In LTE SA

· LTE RRC signalling shortMeasurementGap is used to signal whether UE supports gap patterns 2 and 3.

· LTE RRC signalling measGapPatterns (8 bits) is used to signal whether UE supports gap patterns 4 to 11.

· In EN-DC

· LTE RRC signalling shortMeasurementGap is used to signal whether UE supports gap patterns 2 and 3 (for per-UE cap and FR1 gap of per-FR gap).

· LTE RRC signalling measGapPatterns is used to signal whether UE supports gap patterns 4 to 11 (for per-UE cap and FR1 gap of per-FR gap).

· NR RRC signalling supportedGapPattern (22 bits) is used to signal whether UE supports gap patterns 2 to 23 (for FR2 gap of per-FR gap).

· In NR SA

· NR RRC signalling supportedGapPattern (22 bits) is used to signal whether UE supports gap patterns 2 to 23.

According to RAN2’s agreements, only gap patterns 0 and 1 are mandatory, which means even for NR measurement only, gap patterns 2~23 are optional. This is different from RAN4’s previous assumption and may cause ambiguity on UE capability signaling. Taking NR SA as example, if UE indicate to support GP#6 (4ms MGL, 20ms MGRP) by supportedGapPattern, there may be different understanding.

Option1: this gap pattern can be used for NR only measurement.
Option 2: this gap pattern can be used for NR + E-UTRAN measurement.

Option 3: this gap pattern can be used for the case of NR only measurement and the case of NR + E-UTRAN measurement.

Observation 2: if only gap patterns 0 and 1 are mandatory and even for NR measurement only, gap patterns 2~23 are optional, this is different from RAN4 previous assumption and may cause ambiguity on UE capability signaling.
To avoid above ambiguity, from our point of view, we prefer to have measurement gap pattern 0 to 11 as mandatory. However, most of the companies prefer to follow RAN2’s agreement. According to the discussion in the last meeting, it seems that option 3 is acceptable for the group and it is agreed that for SA case, if UE indicates support for any pattern 0-11 with MGL<6ms and MGRP<160ms, it means the UE can do both NR and NR+LTE measurement.
Proposal 1: for NR SA and NE-DC, applicability for gap pattern configurations of TS 38.133 needs to be updated to be aligned with the agreement that if UE indicates support for any pattern 2-11 with MGL<6ms and MGRP<160ms, it means the UE can do both NR and NR+LTE measurement.
In the last meeting, RAN4 had agreements for NR SA case, but it is FFS for EN-DC and LTE SA with EN-DC capable UE. From our point of view, same issue exists and can be handled in the same way as NR SA.
In EN-DC, for per UE gap, UE indicate whether support gap patterns 2 and 3 by LTE RRC signalling shortMeasurementGap and indicate whether support gap pattern 4 to 11 by LTE RRC signalling measGapPatterns. Compared with NR SA, the difference is that two different capability signaling are used for gap patterns 2 to 3 and gap pattern 4 to 11. The same ambiguity issue as discussed for NR SA still exists. To solve the issue, if UE indicates support gap patterns 2 and 3, it means the UE can do both NR and NR+LTE measurement; if UE indicates support any for any pattern 4-11 with MGL<6ms and MGRP<160ms, it means the UE can do both NR and NR+LTE measurement.

Proposal 2: In EN-DC, for per UE gap, if UE indicates support gap patterns 2 and 3 by LTE RRC signalling shortMeasurementGap, it means the UE can do both NR and NR+LTE measurement based on gap patterns 2 and 3; 
In EN-DC, for per UE gap, if UE indicates support for any pattern 4-11 with MGL<6ms and MGRP<160ms by LTE RRC signalling measGapPatterns, it means the UE can do both NR and NR+LTE measurement based on the supported gap patterns.

In EN-DC, for per FR gap, UE indicate whether support FR1 gaps by shortMeasurementGap and measGapPatterns. Whether support gap patterns 2 and 3 is indicated by LTE RRC signalling shortMeasurementGap and whether support gap pattern 4 to 11 is indicated by LTE RRC signalling measGapPatterns. For FR2 gaps, it is indicated by NR RRC signalling supportedGapPattern. To avoid the ambiguity issue as discussed for NR SA case, it is proposed that if UE indicates support gap patterns 2 and 3, it means the UE can do both NR and NR+LTE measurement; if UE indicates support any for any pattern 4-11 with MGL<6ms and MGRP<160ms, it means the UE can do both NR and NR+LTE measurement.

Proposal 3: In EN-DC, for per FR gap, if UE indicates support gap patterns 2 and 3 by LTE RRC signalling shortMeasurementGap or by NR RRC signalling supportedGapPattern, it means the UE can do both NR and NR+LTE measurement based on gap patterns 2 and 3; 
In EN-DC, for per FR gap, if UE indicates support for any pattern 4-11 with MGL<6ms and MGRP<160ms by LTE RRC signalling measGapPatterns or by NR RRC signalling supportedGapPattern , it means the UE can do both NR and NR+LTE measurement based on the supported gap patterns.

For LTE SA, according to current Gap Pattern Configurations supported in section 8.1.2.1 of TS 36.133, for the case that UE is configured to perform both E-UTRA inter-frequency measurement and inter-RAT NR measurement, which gap patterns with short MGL can be used is based on UE capability signaling shortMeasurementGap-r14. And for the case of inter-RAT NR measurement only, there is no UE capability signaling. However, according to RAN2’s agreement, only gap pattern 0 and 1 are mandatory, which means even for NR measurement only, which gap patterns can be used depends on UE capability signalling shortMeasurementGap (for gap pattern 2 and 3) and measGapPatterns (for gap pattern 4 to 11) , which is different from previous RAN4 assumption and may result in ambiguity on the UE capability signalling. For example, if UE indicates to support gap pattern 6 (4ms MGL, 20ms MGRP) by measGapPatterns, does it mean GP #6 can be used for the case of inter-RAT NR measurement only or can be used for the case of inter-RAT NR measurement + E-UTRAN inter-frequency measurement or can be used for both cases? To solve this issue, it is necessary to clarify that if UE indicates support gap patterns 2 and 3 by LTE RRC signalling shortMeasurementGap, it means the UE can do both NR and NR+LTE measurement based on gap patterns 2 and 3; if UE indicates support for any pattern 4-11 with MGL<6ms and MGRP<160ms by LTE RRC signalling measGapPatterns, it means the UE can do both NR and NR+LTE measurement based on the supported gap patterns.
Proposal 4: In LTE SA, if UE indicates support gap patterns 2 and 3 by LTE RRC signalling shortMeasurementGap, it means the UE can do both NR and NR+LTE measurement based on gap patterns 2 and 3; 
In LTE SA, if UE indicates support for any pattern 4-11 with MGL<6ms and MGRP<160ms by LTE RRC signalling measGapPatterns, it means the UE can do both NR and NR+LTE measurement based on the supported gap patterns.
3. Conclusion
This contribution provides discussion on measurement gap patterns. The observations and proposals are:
Observation 1: from our point of view, according to current applicability for gap pattern configurations in TS 38.133 and TS 36.133, it is assumed that all the gap patterns are mandatory supported for NR measurement only case, and the UE capability signaling is only used to indicate whether MG with short MGL are supported to do NR + LTE measurement.     

Observation 2: if only gap patterns 0 and 1 are mandatory and even for NR measurement only, gap patterns 2~23 are optional, this is different from RAN4 previous assumption and may cause ambiguity on UE capability signaling.
Proposal 1: for NR SA and NE-DC, applicability for gap pattern configurations of TS 38.133 needs to be updated to be aligned with the agreement that if UE indicates support for any pattern 2-11 with MGL<6ms and MGRP<160ms, it means the UE can do both NR and NR+LTE measurement.
Proposal 2: In EN-DC, for per UE gap, if UE indicates support gap patterns 2 and 3 by LTE RRC signalling shortMeasurementGap, it means the UE can do both NR and NR+LTE measurement based on gap patterns 2 and 3; 
In EN-DC, for per UE gap, if UE indicates support for any pattern 4-11 with MGL<6ms and MGRP<160ms by LTE RRC signalling measGapPatterns, it means the UE can do both NR and NR+LTE measurement based on the supported gap patterns.

Proposal 3: In EN-DC, for per FR gap, if UE indicates support gap patterns 2 and 3 by LTE RRC signalling shortMeasurementGap or by NR RRC signalling supportedGapPattern, it means the UE can do both NR and NR+LTE measurement based on gap patterns 2 and 3; 
In EN-DC, for per FR gap, if UE indicates support for any pattern 4-11 with MGL<6ms and MGRP<160ms by LTE RRC signalling measGapPatterns or by NR RRC signalling supportedGapPattern , it means the UE can do both NR and NR+LTE measurement based on the supported gap patterns.

Proposal 4: In LTE SA, if UE indicates support gap patterns 2 and 3 by LTE RRC signalling shortMeasurementGap, it means the UE can do both NR and NR+LTE measurement based on gap patterns 2 and 3; 
In LTE SA, if UE indicates support for any pattern 4-11 with MGL<6ms and MGRP<160ms by LTE RRC signalling measGapPatterns, it means the UE can do both NR and NR+LTE measurement based on the supported gap patterns.
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