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1 Introduction
In the last RAN4 meeting, we discussed the capability on measurement gap for FR2 measurements and reached following agreements [1]:

	R4-1904781	Ad hoc minutes for NR RRM measurement
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					Source: Ericsson
Abstract: 
This contribution provides the way forward on 
Discussion: 
Agreement: 
· 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.
Agreement: 
· 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
Decision:		Approved



In this contribution, we provide our views on mandated gap pattern(s) for cases of FR2 measurements.
2 Discussion
In adhoc session at the last RAN4 meeting [2], followings were agreed. Since there is no mandated gap patterns for per-FR gap for FR2 measurement according to RAN2 specification, RAN4 agreed that some of gap patterns should be mandated.

	Observations
· For both per UE and per FR gaps in the SA case that PCell is in FR2 and measurement is in FR2, there is no applicable requirement using the gap patterns that RAN2 decided to be mandatory. Based on current RAN4 spec a UE which is supporting SA operation on FR2 needs to support some of GP12-23 from a RAN4 requirements perspective.

· For UE which support per FR gaps, needs to support at least some of GP12-23 from a RAN4 requirements perspective based on current RAN4 spec.

· Support of some common gap patterns by different UE implementations is important for network interoperability

Based on current spec, if NR SA UE indicates support for any pattern with MGL<6ms  , need to have a common understanding whether it can do both NR and also LTE shorter measurement gap?

Proposed agreement : 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.



For per-UE gap and per-FR gap for FR1 measurement, gap pattern #0 and #1 are mandatory support according to RAN2 agreement [3], which can cover all of SSBs to be measured regardless of SSB SCS and the number of SSB in SS burst set. For per-FR gap for FR2 measurement, similar gap patterns as #0 and #1 should be taken into account as mandatory gap pattern from #12 to #23 in order to cover all of SSBs to be measured and keep the compatibility between per-UE or per-FR gap for FR1 measurement and per-FR gap for FR2 measurement. Therefore, we propose that gap pattern #13 and #14 should be mandatory support since MGL is close to 6ms and MGRP is the same as #0 and #1.

Proposal 1:
Gap pattern #13 and #14 should be mandatory support for per-FR gap for FR2 measurement.

	Gap Pattern Id
	Measurement Gap Length (MGL, ms)
	Measurement Gap Repetition Period
(MGRP, ms)

	13
	5.5
	40

	14
	5.5
	80



In addition to gap pattern #13 and #14, gap pattern with shorter MGL should be also specified as mandatory since the length of SS burst set in FR2 is relatively shorter than that in FR1 because of higher SCS. Table 1 shows calculated length of SS burst set respect to SSB SCS and the number of SSB. If 240kHz SSB SCS is applied, the length of SS burst set is always within 3ms. Even if 120kHz SSB SCS is applied, the length of SS burst set is within 3ms in most cases, e.g., small number of SSBs than 64 are transmitted. In this sense, if only gap patterns with the longest MGL, i.e. 5.5 ms, are mandatory, throughput performance would be significantly degraded due to wasteful measurement gap. Thus, specifying gap patterns with shorter MGL as mandatory is valuable especially in FR2.

Table 1: Calculated length of SS burst set respect to SSB SCS and number of SSB
	SSB SCS
	the number of SSB in SS burst set

	
	4
	8
	32
	64

	15kHz
	2ms
	4ms
	
	

	30kHz
	1ms
	2ms
	
	

	120kHz
	0.25ms
	0.5ms
	2.25ms
	4.75ms

	240kHz
	0.125ms
	0.25ms
	1ms
	2.25ms



Moreover, in FR2, there is restriction on configuration for RLM-RS, SMTC and measurement gap because UE cannot perform RLM and L3 measurement simultaneously. For example, based on the previous RAN4 agreements, there is no requirements when RLM-RS is fully overlapped by measurement gap, i.e., UE cannot perform RLM in measurement gap and NW always needs to configure longer MGRP than SSB periodicity (TSSB < MGRP). In addition, if SMTC for intra-frequency measurement without gap is fully covered by measurement gap (MGRP <= TSMTCperiod), UE needs to share measurement gap occasion with other inter-frequency/inter-RAT measurement. From this point of view, NW would configure shorter SMTC periodicity than MGRP (TSMTCperiod < MGRP) to ensure measurement opportunity for intra-frequency measurement. Furthermore, according to the latest RRM specification, P, which is the scaling factor for evaluation period of RLM, is 3 when RLM-RS outside of measurement gap is fully overlapped with SMTC window, e.g. TSSB = TSMTCperiod.　It means that UE prioritize intra-frequency measurement than RLM in case of full overlapping, and hence, NW would configure longer SMTC periodicity than SSB periodicity (TSSB < TSMTCperiod) to make RLM more frequent in some cases.
Based on above observations, the configuration of “TSSB < TSMTCperiod < MGRP” would be one of the typical NW configurations in FR2, and shorter SSB periodicity cause more scheduling restriction because UE would be always expected to perform Rx beam sweeping on SSB utilized for RLM, i.e. N =8. Therefore, from performance point of view, NW would like to avoid configuring too short SSB periodicity in some cases, e.g. stable channel condition, in order to optimize throughput performance. Hence, RAN4 should take NW flexibility into consideration to specify default gap pattern, and we propose that gap patterns from #17 to #19 are also mandatory support in addition to #13 and #14.

Observation 1:
Gap patterns with shorter MGL are valuable in FR2 since the length of SS burst set is within 3ms in most cases.

Observation 2:
Gap patterns with longer MGRP are valuable in FR2 considering some scheduling restrictions in FR2.

Proposal 2:
Gap patterns from #17 to #19 should be mandatory support for per-FR gap for FR2 in addition to #13 and #14.

	Gap Pattern Id
	Measurement Gap Length (MGL, ms)
	Measurement Gap Repetition Period
(MGRP, ms)

	17
	3.5
	40

	18
	3.5
	80

	19
	3.5
	160



3 Conclusion
In this contribution, we provided our views on per-FR measurement gap for FR2. Our observations and proposals are as follows:

Proposal 1:
Gap pattern #13 and #14 should be mandatory support for per-FR gap for FR2.

	Gap Pattern Id
	Measurement Gap Length (MGL, ms)
	Measurement Gap Repetition Period
(MGRP, ms)

	13
	5.5
	40

	14
	5.5
	80



Observation 1:
Gap patterns with short MGL are valuable in FR2 since the length of SS burst set is within 3ms in most cases.

Observation 2:
Gap patterns with longer MGRP are valuable in FR2 considering some scheduling restrictions in FR2.

Proposal 2:
Gap patterns from #17 to #19 should be mandatory support for per-FR gap for FR2 in addition to #13 and #14.

	Gap Pattern Id
	Measurement Gap Length (MGL, ms)
	Measurement Gap Repetition Period
(MGRP, ms)

	17
	3.5
	40

	18
	3.5
	80

	19
	3.5
	160
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