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1	Introduction 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]In RAN4#90 meeting, an LS [1] was sent to inform RAN4 the capability signalling of measurement gap patterns in current RAN2 spec TS38.331 [2], the details are shown as follows: 
	RAN2 would like to inform RAN4 that RAN2 has discussed the capability signalling of measurement gap patterns.
RAN2 agreed that current RRC signaling for gap pattern capabilities as following:
· Gap patterns 0 and 1 are mandatory for all cases.
· 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.
· If the UE supports an optional gap pattern (#2 to #23), it supports using the gap pattern according to the corresponding applicability defined in RAN4 specifications. 

RAN2 would like to confirm with RAN4 that the above agreements are consistent with TS 36.133 and TS 38.133.



In #90Bis meeting, the following consensus are achieved in RAN4: 
	· In the next meeting, RAN4 decides which gap pattern(s) is mandated for cases of FR2 measurements, i.e., FR2 as PCell and EN-DC with per-FR measurement and FR2 MO configured.
· 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
· FFS for EN-DC
· FFS for LTE standalone with EN-DC capable UE
· Other issues not precluded


In this paper, the definition of UE supports short MGL is discussed. Besides, 2 options are provided on determination of mandatory measurement gaps among GP#12~23.
2	Discussion  
In EN-DC mode, the signalling that RAN2 provides should be clarified:
· LTE RRC signalling shortMeasurementGap is used to signal whether UE supports gap patterns 2 and 3 for 
· per-UE gap 
· 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 
· 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 (gap patterns 12-23)
Although one GP may be reported through different signals, we expect the content should be consistent for a single GP in different signalling container. In other words, there is only 1 single bit for each gap pattern among GP#2~#11 in EN-DC mode, so we could not further distinguish the target is NR cell or LTE cell. Besides, RAN4 had already agreed that if UE indicates support short MGL GP#2, #3, #4, #7, #8, #10 in SA mode, it means the UE can do both NR and LTE measurements. It would be good to align the meaning of same capability bit in LTE SA, EN-DC and NR SA. So we propose
[bookmark: _Ref7646988]Proposal 1: For EN-DC case or LTE standalone with EN-DC capable UE, if UE indicates support for any pattern 0-11 with MGL<6ms and MGRP<160ms, it means the UE can do both NR and LTE measurement

In [3], it is agreed that supporting of some common gap patterns by different UEs is important for network interoperability. The GP#12~23 configurations are listed as follows:
  Table 1: Gap Pattern Configurations
	Gap Pattern Id
	Measurement Gap Length (MGL, ms)
	Measurement Gap Repetition Period
(MGRP, ms)

	12
	5.5
	20

	13
	5.5
	40

	14
	5.5
	80

	15
	5.5
	160

	16
	3.5
	20

	17
	3.5
	40

	18
	3.5
	80

	19
	3.5
	160

	20
	1.5
	20

	21
	1.5
	40

	22
	1.5
	80

	23
	1.5
	160



In our understanding there are 2 ideas to introduce mandatory gap patterns:
· From the perspective of measurement accuracy, UE need to collect sufficient data and RS to meet the specified accuracy. GP#13 and GP#14 are two basic gap patterns which have closest MGL with GP#0 and GP#1. Adding these two gap patterns as mandatory may have the least impact for both UE and Network vendors. 
[bookmark: _Ref7334942][bookmark: _Ref7646661][bookmark: _Ref7345024]Observation 1: Adding GP#13 and GP#14 as GP# as mandatory may have the least impact for both UE and Network vendors.

· From the perspective of measurement period, GP#12, GP#16 and GP#20 are 3 gap patterns which have smallest MGRP 20ms. The original intention of introducing MGRP 20ms for FR2 measurement is to avoid too long measurement period. It seems to us that MGRP 20ms is essential to reduce the handover failure rate in FR2. Considering the bandwidth in FR2 is very wide, short MGL can also provide the flexibility to Network to enhance the system throughput. Adding all these 3 gap patterns as mandatory may gain the best system performance in FR2. 
[bookmark: _Ref7646962]Observation 2: Adding GP#12, GP#16 and GP#20 as mandatory may gain the best system performance in FR2. 
[bookmark: _Ref7345059]
Considering that a major goal for NR is to have a significantly improved system throughput, we believe that the 2nd option is the better choice.
Proposal 2: GP#12, GP#16 and GP#20 are mandatory supported for the cases of FR2 measurements, i.e., FR2 as PCell or EN-DC with per-FR measurement and FR2 MO configured.

We also provide the LS and CRs to capture the corresponding changes [4-6].
3	Summary 
In this contribution, we observe that
Observation 1: Adding GP#13 and GP#14 as GP# as mandatory may have the least product impact for both UE and Network vendors.
Observation 2: Adding GP#12, GP#16 and GP#20 as mandatory may gain the best system performance in FR2.

And we propose
Proposal 1: For EN-DC case or LTE standalone with EN-DC capable UE, if UE indicates support for any pattern 0-11 with MGL<6ms and MGRP<160ms, it means the UE can do both NR and LTE measurement
Proposal 2: GP#12, GP#16 and GP#20 are mandatory supported for the cases of FR2 measurements, i.e., FR2 as PCell or EN-DC with per-FR measurement and FR2 MO configured.
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