[bookmark: _Ref452454252]3GPP TSG-RAN WG2 #107                                                                                           R2-1909140
Prague, Czech Republic, 26th - 30th August 2019

Agenda Item:	    11.20.1
Source: 	    MediaTek Inc.
[bookmark: OLE_LINK7]Title:		    Discussion on measurement gap capability
Document for:	    Discussion and decision
1 Introduction
In the RAN2#100, RAN2 has the following agreements related to measurement gap capability for NR measurement.

Agreements:
1	In the case of per UE measurement gap configuration, MN decides the configuration and informs the SN about the configuration.

2	For Dec 17, adopt a solution where:
	a/ For case of a single gap case the network always configures per UE gaps if the UE is configured to measure any inter-freq or inter-RAT carrier or intra-freq cases where gaps are required.
	b/ For the independent gap case the network always configures for the LTE/FR1 gaps if the UE is configured to measure any carrier within the FR1 range, and network always configures for the FR2 gaps if the UE is configured to measure any carrier within the FR2 range.

3	For the independent gap case once EN-DC is setup:
	a/	the MN should inform the measurement gap pattern configuration on FR1 to the SN
	b/ 	the MN should inform the SN that it wants to measure in FR2 frequency(ies). Some assistance information to the SN to configure the gaps is provided 
	c/ 	the SN should inform the MN that it wants to measure in NR carriers in FR1 range, if the SN has not already received a measurement gap pattern.  Some assistance information to the MN to configure the gaps is provided
FFS What assistance information is required

4	For the per UE gap case once EN-DC is setup:
	a/	the MN should inform the measurement gap pattern configuration to the SN
	b/ 	 the SN should inform the MN that it wants to measure any inter-freq carrier or intra-freq cases where gaps are required.  Some assistance information to the MN to configure the gaps is provided

5	Capability is added to indicate support for independent gap configuration for FR1 and FR2

The conclusion at that time is that the network will always configure the gap in case of inter-frequency or inter-RAT NR measurement in REL-15. This paper discusses the need for measurement gap capability signaling and the possible solutions in REL-16.
2 Discussion
In LTE, we have the needForGap capability signalling which defines that whether a UE requires measurement gap to measure a particular target frequency. In NR, we understand the corresponding capability is not defined due to time limitation. The consequence is that the network always provides measurement gap for NR measurement in REL-15. 

It is clear that the configuration of measurement gap will result in performance degradation. Inter-frequency and inter-RAT measurement is one of fundamental behaviour for mobility procedure. The “always providing measurement gap” principle has considerable performance lost and should only be a temporary solution in REL-15. We consider that measurement gap capability is a leftover issue for NR baseline and thus propose RAN2 to finish this design in REL-16.

Proposal 1: RAN2 aims to define the needForGap capability signal for NR measurement in REL-16.

In LTE, the needForGap signal is defined per band combination per supporting band. In REL-15, some companies argue that the size of “per band combination” capability signaling is too high and propose some kind of dynamic reporting mechanism for the measurement gap capability.

The dynamic capability reporting is performed by not reporting the MG capability in UE capability transfer procedure. The UE will provide its needForGap signaling in response to NW’s reconfiguration (i.e. in RRCConnectionReconfigurationComplete) based on latest band combination and other radio configuration. The NW then may reconfigure the MG based on UE’s response if necessary.

Although we agree that the dynamic reporting is one way to reduce the size of capability information, it will increase the overall measurement delay for a target frequency that required gap. The network has to wait the response of the UE to know whether MG is required for current configuration. The increasing delay of measurement reporting may cause potentially mobility procedure failure. Thus we think that dynamic reporting is not suitable. 

Regarding to the size concern on static reporting, this could be eased by including the band filter (which is mandatory in NR) in UE capability enquiry message. Furthermore, in NR REL-16, we are going to have UE capability ID and it will reduce the size of UE capability information for the UE(s) with typical capability defined as a capability ID. Therefore, we propose to use static reporting of NeedForGap in REL-15.

Proposal 2: The static reporting for needForGap (including the needForGap in UE capability information) could be considered as baseline for measurement gap capability signaling in REL-16.

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

Proposal 1: RAN2 aims to define the needForGap capability signal for NR measurement in REL-16.

Proposal 2: The static signalling design for needForGap (as in LTE) could be considered as baseline for measurement gap capability signaling in REL-16.
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