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1 Introduction
In RAN2#107, RAN2 discussed whether to introduce the NeedForGap capability signaling in REL-16 in TEI-16 WI. 

Need for measurement gaps
R2-1909140	Discussion on measurement gap capability	MediaTek Inc.	discussion	TEI16
-	Huawei is in general supportive of the intention but think details need discussion.
-	Softback support the proposal 
-	ZTE agree the intent but wonder if this is for just inter-freq or also intra-freq. MediaTek's intention is inter-freq.
-	Intel think there is scope to improve but the problem is complex.
-	Qualcomm also support this direct but think we learned from LTE that the approach results in very large overhead and we should do a simplified approach.
-	Vivo support the need to do this 
-	Samsung also have the same view that this is needed but think the only think feasible in R16 is to use the LTE static approach. 
-	Ericsson also support this but in LTE we found it was not used much as all UEs needed gaps.
-	DOCOMO are also supportive but have similar concern as Ericsson based on experience in the field.
-	OPPO support the intention.
=>	There is support to provide need for gaps information to the network in TEI16 (details/CRs to be discussed in next meeting)

There is an E-mail discussion after RAN2#107 on NeedForGap signaling [1] but RAN2 has no time to discuss it in RAN2#107bis. The paper further discusses on the how to define the NeedForGap signaling.   

2 Discussion
2.1 NeedForGap in LTE SA before (NG)EN-DC configuration
In LTE SA before (NG)EN-DC is configured, the UE may have to measure the NR for SCG addition or inter-RAT handover. The usage case of SCG addition is quite important from our point of view. Thus we would like to define NeedForGap signal in this case. UE should be able to indicate that whether it could perform gapless measurement on some NR bands.

According to the e-mail discussion in [1], the majorities slightly prefer to use static approach (reporting NeedForGap in UE Capability Information) in LTE SA. Also based on the proposed CR in [2], the current ASN.1 already support this signalling, the NR band is just excluded from the capability signalling according the field description.    

	interRAT-BandList
One entry corresponding to each supported band of another RAT listed in the same order as in the interRAT-Parameters. The NR bands reported in SupportedBandListNR are excluded from this list.

	interRAT-NeedForGaps
Indicates need for DL measurement gaps when operating on the E‑UTRA band given by the entry in bandListEUTRA or on the E-UTRA band combination given by the entry in bandCombinationListEUTRA and measuring on the inter-RAT band given by the entry in the interRAT-BandList.



The simple way will be reusing the current ASN.1 define and the UE could report the NeedForGap capability in LTE SA for NR bands.  

Proposal 1: Support NeedForGap capability in LTE SA before (NG)EN-DC is configured by reusing current ASN.1 define in interRAT-BandList. (The UE will report NeedForGap for each supported NR band per LTE CA band combination).

If proposal 1 is agreed, the CR in [2] could be considered as baseline for further discussion.

2.2 NeedForGap in NR SA before NE-DC or NR-DC configuration
In NR SA, the dynamic method of reporting NeedForGap capability is proposed. In this approach, the UE will provide its NeedForGap capability in response to NW’s reconfiguration (e.g. in RRC Reconfiguration Complete) based on latest band combination and other radio configurations.

Dynamic approach is more flexible since the UE is allowed to report its NeedForGap capability according to the radio configuration (not just based on band combination). Whether UE could perform gapless measurement is not only depends on the current band combination but also other L1 parameters that may occupy some baseband resource (e.g. number of MIMO layers). Thus, dynamic reporting in each RRC Complete message will make the feature more useful. In addition, the dynamic reporting could also reduce message size of capability information. When band combination changes or other configuration is modified, UE can optionally updates the NeedForGap capability.

In NR RRC, RAN2 has not defined the NeedForGap signalling, we think that using the dynamic reporting is a good start point for NR SA. 

Proposal 2: Support dynamic reporting of NeedForGap capability for all supported NR and LTE band in NR SA before NR-DC or NE-DC is configured. 
· The UE reports its NeedForGap capability (optionally) in Reconfiguration Complete 
· The NeedForGap capability is determined based on current (latest) radio configuration including band combination and other physical layer configurations
· FFS the conditions that the UE shall include the NeedForGap capability in the complete message (e.g. physical layer configuration is changed, band combination is changed, NeedForgap capability is changed based on latest configuration, up to UE implementation……)
· FFS whether to report the NeedForGap capability also in RRC Setup Complete and RRC Resume complete

2.3 FR2 gapless measurement in MR-DC
When MR-DC is configured, the design of NeedForGap capability is much more complicate. The additional inter-node message between MN and SN need to be further studied. It is unclear that whether different capability signalling is required for MN and SN configured measurement. The dynamic approach is not so straightforward in MR-DC since the SCG L1 parameters may be changed by SN (via SRB3) without informing MN. The most important of all, it will be more difficult for UE to support gapless measurement after MR-DC is configured. Thus we think there is no strong need to have NeedForGap signalling after MR-DC is configured in Rel-16.

Nevertheless, it has been pointed out in [3] that the UE is still possible to do FR2 gapless measurement in MR-DC if the UE supports per-FR gap capability. It is also proposed to have this kind of capability signaling for the UE that does not support per-FR gap. It would be a single per-UE capability bit in MR-DC container in our understanding. Since it is simple enough, we think that it is possible to have this signaling in REL-16. Some companies however think that it is overlapped with per-FR gap signalling and not sure why it is necessary. Thus we suggest to discuss whether to have this per-UE capability during the online section.

Proposal 3: RAN2 to discuss whether to support a per-UE indicator of FR2 gapless measurement in MR-DC. If agreed, the capability should be include in MR-DC capability container (so that both MN and SN aware of this capability).

3 Conclusions	
Base on the discussion in section 2, we propose the following:

Proposal 1: Support NeedForGap capability in LTE SA before (NG)EN-DC is configured by reusing current ASN.1 define in interRAT-BandList. (The UE will report NeedForGap for each supported NR band per LTE CA band combination).

Proposal 2: Support dynamic reporting of NeedForGap capability for all supported NR and LTE band in NR SA before NR-DC or NE-DC is configured. 
· The UE reports its NeedForGap capability (optionally) in Reconfiguration Complete 
· The NeedForGap capability is determined based on current (latest) radio configuration including band combination and other physical layer configurations
· FFS the conditions that the UE shall include the NeedForGap capability in the complete message (e.g. physical layer configuration is changed, band combination is changed, NeedForgap capability is changed based on latest configuration, up to UE implementation……)
· FFS whether to report the NeedForGap capability also in RRC Setup Complete and RRC Resume complete

Proposal 3: RAN2 to discuss whether to support a per-UE indicator of FR2 gapless measurement in MR-DC. If agreed, the capability should be include in MR-DC capability container (so that both MN and SN aware of this capability).
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