3GPP TSG-RAN WG2 Meeting #101bis
R2-1805586
Sanya, China 16 - 20 Apr 2018

Agenda item:
10.4.4.5
Source: 
Huawei, HiSilicon

Title: 
Discussion on Measurement without gap capability report
Document for:
Discussion and decision
1   Introduction

The CA capability structure has been widely discussed and the basic structure was agreed. However how to report the measurement without gap capability is still open now.
This contribution is to discuss the possible structure for Measurement without gap capability report.
2   Discussion
In LTE, as shown in the following asn.1 structure, the gap capability (whether need gap for inter frequency measurement) is reported per CA band combination. For each band combination, the UE would report a list of interFreqBandList and a list of interRAT-BandList, and indicates whether gap is needed for each band in the lists.
BandCombinationListEUTRA-r10 ::=
SEQUENCE (SIZE (1..maxBandComb-r10)) OF BandInfoEUTRA

BandInfoEUTRA ::=




SEQUENCE {


interFreqBandList




InterFreqBandList,

interRAT-BandList




InterRAT-BandList

OPTIONAL

}
InterFreqBandList ::=



SEQUENCE (SIZE (1..maxBands)) OF InterFreqBandInfo
InterFreqBandInfo ::=



SEQUENCE {


interFreqNeedForGaps



BOOLEAN
}
InterRAT-BandList ::=



SEQUENCE (SIZE (1..maxBands)) OF InterRAT-BandInfo

InterRAT-BandInfo ::=



SEQUENCE {


interRAT-NeedForGaps



BOOLEAN

}

In NR capability structure, one of the goals is to decouple the UE capabilities from CA band combinations as much as possible to reduce the different fall back for CA band combinations. Therefore the legacy gap capability may not be suitable for NR. For example, if the gap capability is still be reported in band combination level, the fallback band combination of the a super set CA band combination may have different gap capability due to possible extra free RF chain comparing to the super set CA band combination. In such case, the fallback band combination would still need to be reported. And it would reduce the benefit of the new CA structure in NR. 
Observation 1: the CA band combination level measurement gap capability in LTE is not suitable for NA CA capability structure.
In LTE R14, a new gap capacity report framework was introduced for per CC gap capability report where the UE could report gap capability for the configured CA in RRC configuration complete message based on the request from the network. The UE would not need to report the per CC gap capability for all the supported CA band combination in the capability report. This framework could be considered in NR for gap capability report. 
However, in the framework, the network is only able to know the gap capability after RRC Connection setup or RRC connection resume, and one of the drawback of the solution is the network can’t configure measurement gap in RRC Connection Resume or RRC Connection Setup which is important for fast CA/DC step. To address this issue, one possibility is that the UE would report the gap capability for non-CA case in UE capability and the gap capability for CA case is report by request. Since the UE would not be configured with CA operation in RRC Connection Resume or RRC Connection Setup, the gap capability for non-CA case in UE capability is enough for the network to configure inter-frequency measurement. And after CA or DC is setup, the network could request the UE to report gap capability for the configured CA band combination. 
For the gap capability report of non-CA case, the UE could report a list of NR bands and a list bands for each support NR band and indicates where gap is needed for each band in the lists as show in the following matrix.
Table 1 example of non-CA measurement gap capability reporting
	Need of GAG
	NR band1
	NR band 2
	…
	NR band X

	NR band 1
	false
	true
	true
	true

	NR band 2
	true
	false
	false
	true

	..
	true
	true
	-
	true

	NR band X
	true
	false
	true
	false


Proposal 1: the UE would only report gap capability for non-CA case per supported NR band in UE capability.
Proposal 2: network (eNB or gNB) could request the UE to report gap capability for the configured CA band combination in RRC Reconfiguration procedure.
3   Conclusion
This contribution discussed the report of gap capability and raised the following proposals:

Proposal 1: the UE would only report gap capability for non-CA case per supported NR band in UE capability.

Proposal 2: network (eNB or gNB) could request the UE to report gap capability for the configured CA band combination in RRC Reconfiguration procedure.

