3GPP TSG-RAN WG2 Meeting #109bis-e                                                                    R2-2002770
eMeeting, 20th – 30th April, 2020

Agenda Item:	    6.20.1.1
Source: 	    MediaTek Inc.
[bookmark: OLE_LINK7]Title:		    Remaining issue on NR NeedForGap signaling
Document for:	    Discussion and decision
1 Introduction
In RAN2#108, RAN2 discussed how to define the NeedForGap capability signaling in REL-16 and has the following agreement. 

R2-1914580	Measurement gap capability information for Rel-16 UE	Intel Corporation	discussion	Rel-16	TEI16
For Release-16, if both the network and UE support such capability reporting, the measurement gap requirement information for NR target is reported back by the UE in the UE response to a NW configuration RRC message where this is reported based on the resultant configuration. 
Assumption: UE report NeedForGap capability for supported NR bands 

Then in RAN2#109e, the following agreement is made

R2-2000716	Report of [108#58][TEI16] NeedForGap Signaling (MTK)	MediaTek Inc.	discussion
The use of dynamic Need for gaps is configured by RRC. 
The UE includes the NeedForGap signalling In RRC Resume Complete, The UE always includes it.
The UE includes the NeedForGap signalling In RRC Reconfiguration Complete, The UE includes the signalling if NeedForGap is changed.
FFS if there are additional conditions (e.g. additional network control) and/or additional trigger (network request). 

R2-2002308	Report of [AT109e][080][TEI16] NeedForGap capability (MTK)	MediaTek	discussion	Rel-16	NR_newRAT-Core, TEI16
Noted

Agreements and FFSs [AT109e][080][TEI16]:
In dynamic need for gap reporting, the network could deconfigure the feature temporarily in order to prevent UE from sending the information. The UE shall report the NeedForGap information if the feature is enabled by the network from disable (i.e. the UE reports the information no matter the capability is changed or not).
In Rel-16, the reporting of additional NeedForGap information based on the potential band combinations is not supported.  The UE reports the NeedForGap information based on resultant configuration (current configured band combination). 
In Rel-16, the reporting of measurement gap requirement information with granularity of frequency range (e.g. FR1 and/or FR2) is not supported. 
It is FFS whether to introduce a target band filter configuration for dynamic need for gap reporting. If agreed, the UE only reports the NeedForGap information for the corresponding target bands provided by the network.
It is FFS whether to report NeedForGap information for intra-frequency measurement. If agreed, the intra-frequency NeedForGpp information should be reported by separate IE (different from the one for inter-frequency measurement).

The paper discusses the remaining FFS issues on NR needForGap signalling. 



2 Discussion
2.1 Target band filter 
In [1], it is discussed whether to have a target band filter for the NeedForGap information. The UE only reports the NeedForGap information for the corresponding target bands provided by the network. It is still FFS based on current agreement but the majorities prefer to have this filtering according to [1]. We also think that this is useful function to reduce message size. It makes no sense for the UE to report a NR bands that are not supported by the network. Similar to the band filter in capability enquiry (frequencyBandListFilter), we assume that filter is always provided if the function is enabled. Thus we have following proposal.

Proposal 1: Introduce a target band filter configuration for dynamic need for gap reporting in NR RRC. 
· The filter is always provided while the dynamic need for gaps reporting function is enabled 
· The UE only reports the NeedForGap information for the corresponding target bands.

[bookmark: _MON_1289914521]2.2 Report NeedForGap signalling for intra-frequency
In legacy LTE, the intra-frequency measurement does not require measurement gap. In NR, due to the flexible design of SSB and BWP, it is possible that measurement gap is required for intra-frequency measurement. Whether the measurement gap is required is defined in 38.300 as following: 

-	For SSB based intra-frequency measurement, a measurement gap configuration is always provided in the following case:
-	Other than the initial BWP, if any of the UE configured BWPs do not contain the frequency domain resources of the SSB associated to the initial DL BWP.
Therefore, the UE only requires gap if current active BWP is not initial BWP and the active BWP does not include the concerned SSB.

Observation 1: the UE only requires gap for intra-frequency measurement if current active BWP is not initial BWP and the active BWP does not include the concerned SSB.

It is our understanding that in most case the BWP configuration includes the SSB, and thus it is not essential to optimize the case that active BWP does not include SSB. For simplicity, we propose to focus the NeedForGap signalling design on inter-frequency measurement in Rel-16. 

Proposal 2: In Rel-16, reporting of NeedForGap information is used for inter-frequency measurement. Reporting NeedForGap information for intra-frequency measurement is not supported.

However, we understand that there are some intention to also finish the intra-frequency design also in this release. If majorities prefer to include intra-frequency case, some further discussion is required. 

It is possible to report the intra-frequency NeedForGap signalling in 3 different way
· Option 1 - per band (similar to inter-frequency case) 
· Option 2 - per serving cell
· Option 3 - per UE

We do not see the necessary to report intra-frequency gap requirement information for all bands as the current serving cells only belongs to limited bands. It make some sense to report this capability for each serving cell. If the UE indicates that gap is not needed, it should imply that the UE does not need measurement gap to measure the SSB associated to the initial DL BWP for all configured BWPs in that serving cell. However, we prefer to have simple solution (option 3) at this stage to complete the design. Thus we suggest to use option 3 if majorities want to define this intra-frequency NeedForGap signalling. It should be clarified that the capability is not changed due to BWP switching as the meaning is whether gap is needed for “all” configured BWPs.

Proposal 3: If proposal 2 is not agreed, define intra-frequency NeedForGap as per-UE indicator (e.g. enum {gap, no-gap}).
· If the UE indicates gap, the original rule in 38.300 applies
· If the UE indicates no-gap, it implies that the UE does not need measurement gap to measure the SSB associated to the initial DL BWP for all configured BWPs in all serving cells. 
· The capability is not changed due to BWP switching.

2.3 Proposed CRs
For LTE, the NeedForGap CRs (R2-2000718 and R2-2002108) are already in principle in last meeting. We provide a new version in R2-2002781 and R2-2002782. The only update is the chances are based on the new R16 specifications. 

[bookmark: _GoBack]For NR, we propose the CRs in R2-2002783, R2-2002784, and R2-2002785. It should be updated based on the outcome of section 2.2.

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

Proposal 1: Introduce a target band filter configuration for dynamic need for gap reporting in NR RRC. 
· The filter is always provided while the dynamic need for gaps reporting function is enabled. 
· The UE only reports the NeedForGap information for the corresponding target bands.

Proposal 2: In Rel-16, the NR NeedForGap information is used for inter-frequency measurement. Reporting NeedForGap information for intra-frequency measurement is not supported.

Proposal 3: If proposal 2 is not agreed, define intra-frequency NeedForGap as per-UE indicator (e.g. enum {gap, no-gap}).
· If the UE indicates gap, the original rule in 38.300 applies
· If the UE indicates no-gap, it implies that the UE does not need measurement gap to measure the SSB associated to the initial DL BWP for all configured BWPs in all serving cells. 
· The capability is not changed due to BWP switching.
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