3GPP TSG-RAN WG4 Meeting #79
R4-164105
Nanjing, China, 23-27 May, 2016

Title:
Discussion on capabiility signalling of measurement gap enhancement
Source:
Huawei, HiSilicon
Agenda Item:
7.16.2
Document for:
Discussion
1 Introduction
A new WID led by RAN4 has been approved in RAN #71 meeting [1]. According to WID objective:

· Specify shorter measurement gap length (MGL) for synchronous deployments
· Define new gap pattern configuration(s) and corresponding requirements, including (RAN4)

· E-UTRAN Inter-frequency measurement requirements

· E-UTRAN inter-frequency OTDOA measurement requirements
· It is noted that the impact on UE implementation complexity should be considered.
· Define the necessary signalling to enable the configuration of the new gap pattern configuration(s) (RAN2)

· Specify per-CC based measurement gap configurations

· Define per-CC based measurement gap configurations and requirements for monitoring of multiple layers using gaps depending on UE measurement capability (RAN4)

· Define the following requirements of monitoring of multiple layers using gaps including Rel-12 IncMon
· E-UTRAN Inter-frequency measurement requirements

· E-UTRAN inter-frequency OTDOA measurement requirements

· Use of multiple RF chains to perform measurements in parallel, depending on UE measurement capabilities
· Consider per CC/RF chain based UE measurement gaps capabilities
· It is noted that the impact on UE implementation complexity should be considered.
· Define the necessary signalling to enable the configuration of per CC measurements gaps (RAN2)

· Specify network controlled small gap (NCSG)

· Define new gap pattern configurations and the corresponding requirements (RAN4)

· The corresponding requirements should be specified based on NCSG and legacy 6ms gaps

· Define the necessary signalling to enable the configuration of this gap pattern (RAN2)
· It is noted that the impact on UE implementation complexity should be considered.
This contribution discusses the measurement gap configuration and signalling.
2 Discussion on the network controlled small gap

The network controlled small gap is used to control interruption caused by measurement/configuration of different RF chain for some UE implementation in CA and DC. 

A per CC specific gap offset and short MGL are expected to enable NCSG. NCSG configuration is similar as shorter MGL configuration, except that NCSG is used to avoid interruption and during NCSG, the UE doesn’t perform measurement. Therefore the gap offset and MGL configuration are not required to allow PSS, SSS and CRS within the small gap. It could be view that shorter MGL configuration is a special case for NCSG.

Currently, the interruption is controlled by UE. NCSG enable network to control the timing of interruption, which may impact UE implementation.  
Proposal1: Study gapOffset and new gap pattern per CC to enable NCSG.  The exact NCSG gap configuration procedure should consider UE implementation and UE capability.
One important aspect is how to define signalling regarding to the small gaps in order to let network understood UE capabilities. 

In section 7.2.2 of TR36.894, the example of NeedForSmallGaps signalling in TS 36.331 is shown in table 2 to indicate the UE capability of small gap. The rest of the works are mainly focus on RAN2 for signalling study.
Table 2: Example of signalling of small gaps

	
	NeedfForGaps and NeedForSmallGaps corresponding to each band

	
	A
	B
	C
	D

	Band combinations
(corresponding to 
TS 36.331)
	A+B
	NeedForGaps: Yes/No
NeedForSmallGaps: Yes/No
	NeedForGaps: Yes/No
NeedForSmallGaps: Yes/No
	NeedForGaps: Yes/No
NeedForSmallGaps: Yes/No
	NeedForGaps: Yes/No
NeedForSmallGaps: Yes/No

	
	A+C
	NeedForGaps: Yes/No
NeedForSmallGaps: Yes/No
	NeedForGaps: Yes/No
NeedForSmallGaps: Yes/No
	NeedForGaps: Yes/No
NeedForSmallGaps: Yes/No
	NeedForGaps: Yes/No
NeedForSmallGaps: Yes/No

	
	A+D
	NeedForGaps: Yes/No
NeedForSmallGaps: Yes/No
	NeedForGaps: Yes/No
NeedForSmallGaps: Yes/No
	NeedForGaps: Yes/No
NeedForSmallGaps: Yes/No
	NeedForGaps: Yes/No
NeedForSmallGaps: Yes/No

	
	
…
	NeedForGaps: Yes/No
NeedForSmallGaps: Yes/No
	NeedForGaps: Yes/No
NeedForSmallGaps: Yes/No
	NeedForGaps: Yes/No
NeedForSmallGaps: Yes/No
	NeedForGaps: Yes/No
NeedForSmallGaps: Yes/No


Proposal2: The capability signalling study of network configured small cell could leave to RAN2 using TR as a starting point.  RAN4 could focus on gapOffset and new gap pattern design for NCSG
3 Conclusion
This contribution discusses capability signalling of measurement gap enhancement.

Proposal1: Study gapOffset and new gap pattern per CC to enable NCSG.  The exact NCSG gap configuration procedure should consider UE implementation and UE capability.

Proposal2: The capability signalling study of network configured small cell could leave to RAN2 using TR as a starting point.  RAN4 could focus on gapOffset and new gap pattern design for NCSG
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