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Introduction
RAN2 has sent an LS[1] to RAN4 for confirming UE capability of measurement gap for inter-RAT NR measurement not yet configured with EN-DC, which is duplicated as below,
	1. Overall Description:
To configure inter-RAT NR measurement to the LTE UE not yet configured with EN-DC, the LTE network needs to know whether the UE needs gaps for such measurements. Adding NeedForGap capability to each NR bands into LTE RRC signaling hasn’t reach consensus. 
RAN2 wonders if the MR-DC band combination information reported in UE capability can be used to identify some cases where gapless measurements can be performed. For example, the network could assume that the UE is able to perform measurements without gaps on all carriers that could (according to the advertised band combinations in the UE capabilities) be configured as a serving cell in addition to the currently configured serving cells of this UE.
For Rel-15 RAN2 currently does not intend to introduce any specific UE capability to indicate the need for gaps for inter-RAT NR measurements. Consequently, if MR-DC band combination information could not be used e.g. as suggested above, apart from gapless SFTD measurements, when configuring inter-RAT NR measurements to an EN-DC capable UE not yet configured with EN-DC, the LTE network would always configure measurement gaps to the UE.

2. Actions:
To RAN4 group.
ACTION: 	RAN2 respectfully asks RAN4 whether the MR-DC band combinations reported in UE capability can allow the network to identify the cases where the LTE UE not yet configured with EN-DC can perform gapless measurements.



In this contribution we discuss UE capability of measurement gap for inter-RAT NR measurement not yet configured with EN-DC, and corresponding LS is provided in [2]. 
Discussion
In order to discuss the gapless measurement capability for UE, we also need to take into account the UE capability of measurement gap type (e.g. per-UE gap or per-FR gap) since RAN4 has differentiated UE measurement behaviours according to different UE capability of measurement gap.
· For the UEs who only support per-UE gap
In this case, no matter FR1 or FR2 SSB frequency is configured in the inter-RAT MO, the measurement could be categorized into “inter-RAT measurement with MG”. RAN2 is wondering if the band combination information could be used as a reference to judge whether UE need MG or not for inter-RAT measurement. From UE perspective, band combination information is only one of the aspects to decide the MG usage, however another important aspect to consider is the power consumption. Even though the target carrier and current serving carrier are in the supported band combination list, some UE implementation may still need MG to conduct the measurement to save power, and that’s why in LTE spec we need UE to explicitly indicate NeedForGap capability per band combination to network. If we only use band combination information to decide the necessity of MG usage, it will kill the flexibility of UE implementation to control the power consumption. 
On the other hand, measurement for mobility and PScell configuration is much more often than inter-RAT SFTD measurement, which will definitely lead to much high power consumption in case we assume gapless measurement only replies on the band combination capability. Especially, if multiple inter-RAT carriers (more than one) are configured to the UE and all of them are in the supported band combination list, the situation of power consumption under mandated gapless measurement will become much worse. 
Third, in LTE spec, the gapless measurement is an optional feature to the UE despite that the band combination is supported between target carrier and current serving carrier, we think it makes sense to reuse this principle as baseline to assume the UE behavior, that is, the basic assumption of UE behavior is that inter-RAT measurement always needs MG if we won’t have NeedForGap indication in Rel-15.
Proposal 1: for UEs who support per-UE gap, if RAN2 won’t have NeedForGap indication in Rel-15, it shall be assumed that the inter-RAT NR measurement always needs MG.
· For the UEs who only support per-FR gap
The scenario in the RAN2 LS is for NR capable UE not yet configured with EN-DC, and therefore this UE is only operating on LTE serving cell only. If the inter-RAT NR MOs are for FR1 only or for FR1+FR2, then similar conclusion as for per-UE gap capable UE can be applies here, i.e., per-UE gap or per-FR gap for FR1 shall be always needed for inter-RAT measurement in FR1.
Proposal 2: for UEs who support per-FR gap, if RAN2 won’t have NeedForGap indication in Rel-15 and configured NR MOs are associated with FR1 or FR1+FR2, it shall be assumed that the inter-RAT NR measurement always needs MG.
However, if the inter-RAT MOs are for FR2 ONLY, then we need to refer to some previous RAN4 conclusions for virtual MG usage for this measurement. The following texts is duplicated from TS38.133, and in this case no MG is configured for FR2 measurement but the RAN4 requirement still use an effective MGRP 20ms as baseline. 
	For E-UTRA-NR dual connectivity, when serving cells are on E-UTRA and FR1, measurement objects are in both E-UTRA /FR1 and FR2,
-	If MN indicates UE that the measurement gap from MN applies to E-UTRA/FR1/FR2 serving cells, UE fulfils the per-UE measurement requirements for both E-UTRA/FR1 and FR2 measurement objects based on the measurement gap pattern configured by MN;
-	If MN indicates UE that the measurement gap from MN applies to only LTE/FR1 serving cell(s),
-	UE fulfils the measurement requirements for FR1/LTE measurement objects based on the configured measurement gap pattern;
-	UE fulfils the requirements for FR2 measurement objects based on effective MGRP=20ms;


This effective MGRP here already consider both the UE measurement capability and power consumption, and it means if NR capable UE not yet configured with EN-DC can support per-FR MG and UE is configured to measure inter-RAT FR2 NR carrier only, then UE can conduct the requirement for FR2 measurement based on effective MGRP in case network doesn’t configure per-FR MG for FR2 or per-UE MG to this UE. 
Since RAN2 had conclusion before that “LTE RRC configures a measurement gap configuration for LTE and NR FR1 frequencies” (RAN2 #100), if only FR2 MOs are configured and UE supports per-FR gap, the possible behaviour of LTE serving cell is either configuring per-UE gap or not configuring any MG.  
Proposal 3: for UEs who support per-FR gap, if RAN2 won’t have NeedForGap indication in Rel-15 and configured NR MOs are only associated with FR2, inter-RAT NR measurement for FR2 can be conducted without MG.
Draft reply LS to RAN2
Based on the analysis above, the draft reply to RAN2 could be as below,
RAN2 respectfully asks RAN4 whether the MR-DC band combinations reported in UE capability can allow the network to identify the cases where the LTE UE not yet configured with EN-DC can perform gapless measurements.
[RAN4]: In short, MR-DC band combinations reported in UE capability cannot allow the network to identify the cases where the LTE UE not yet configured with EN-DC can perform gapless measurements. Furthermore, followings are understandings from RAN4,
· for UEs who support per-UE gap, if RAN2 won’t have NeedForGap indication in Rel-15, it shall be assumed that the inter-RAT NR measurement always needs MG
· for UEs who support per-FR gap, if RAN2 won’t have NeedForGap indication in Rel-15 and configured NR MOs are associated with FR1 or FR1+FR2, it shall be assumed that the inter-RAT NR measurement always needs MG.
· for UEs who support per-FR gap, if RAN2 won’t have NeedForGap indication in Rel-15 and configured NR MOs are only associated with FR2, inter-RAT NR measurement for FR2 can be conducted without MG.
Conclusion
In this contribution we discuss UE capability of measurement gap for inter-RAT NR measurement not yet configured with EN-DC, and corresponding LS is provided in [2]. 
Proposal 1: for UEs who support per-UE gap, if RAN2 won’t have NeedForGap indication in Rel-15, it shall be assumed that the inter-RAT NR measurement always needs MG.
Proposal 2: for UEs who support per-FR gap, if RAN2 won’t have NeedForGap indication in Rel-15 and configured NR MOs are associated with FR1 or FR1+FR2, it shall be assumed that the inter-RAT NR measurement always needs MG.
Proposal 3: for UEs who support per-FR gap, if RAN2 won’t have NeedForGap indication in Rel-15 and configured NR MOs are only associated with FR2, inter-RAT NR measurement for FR2 can be conducted without MG.
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