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1 Introduction

RAN4 had discussed the Measurement gap enhancement in WI [xx], and an LS had been sent to RAN2 [xx]. In [] we discuss the measurement gap configuration for short MGL measurement gap, per component carrier (Per-CC) based gaps and NCSG from RAN2 point view. Before the measurement gap configuration the ENB has to understand the UE capability. This contribution discusses the UE capability report for the Measurement gap enhancement from RAN2 point view. 
2 Discussion 
2.1 Background  

The legacy UE capability model for gaps is a static model and it allows the UE to signal whether a gap is needed to perform intra- and inter-band inter-frequency measurements. The legacy UE informs the network about the supported band combinations and about the need for measurement gaps by providing capabilities according to Table 1. The access network obtains this static UE capability information once during the initial attach procedure over the radio interface and stores it in the core network. The access network retrieves this information from the core network during UE’s idle to active transaction to avoid the over the air signalling load. 

Table1: UE capability signalling of gaps

	
	NeedfForGaps a corresponding to each band

	
	A
	B
	C
	D

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

	NeedForGaps: Yes/No

	NeedForGaps: Yes/No

	NeedForGaps: Yes/No


	
	A+C
	NeedForGaps: Yes/No

	NeedForGaps: Yes/No

	NeedForGaps: Yes/No

	NeedForGaps: Yes/No


	
	A+D
	NeedForGaps: Yes/No

	NeedForGaps: Yes/No

	NeedForGaps: Yes/No

	NeedForGaps: Yes/No


	
	
…
	NeedForGaps: Yes/No

	NeedForGaps: Yes/No

	NeedForGaps: Yes/No

	NeedForGaps: Yes/No



2.2 UE gap capability report  

There are three new gap types, i.e., short MGL measurement gap, per component carrier (Per-CC) based gaps and NCSG. RAN4 also had the below agreements and discussions. 
	· RAN4 view is that the capability to measure with shorter MGL is primarily a baseband capability,
· Short gaps and legacy gaps are not mixed for both per-CC and per-UE based measurement gap configurations
· Per-CC based measurement gap can be configured based on existing measurement gap patterns (i.e. Gap Pattern Id 0 or 1) or the gap patterns with shorter MGL 

· Short gaps and legacy gaps cannot be mixed for per-CC based measurement gap configurations

· Measurement gap may or may not be configured on all serving cells

RAN4 has also discussed signalling complexity for this signalling.

Option 1: UE signals capabilities for all supported CA combos when UE attaches to the network 

Option 2: UE signals capabilities on demand (network advertises what it supports and UE replies with related capabilities)  

Option 3: UE signals capabilities based on configured CA combo (UE sends capabilities when configured with a certain CA combo) 

Option 4: UE determines the exact measurement gap configurations per CC and signals NW the corresponding gap pattern ID. NW can override UE’s decision by falling back to legacy per-UE based measurement gap configuration.   

Other options are not precluded

The discussion on capability signalling option may take place in RAN2 


There are four options for signalling complexity for this gap report signalling. We categorize the four options to two categories. 
Category A: report the UE gap capability 

Option 1, 2 and 3 belong to this category, the UE will report the UE gap capability. In Option 1, the UE reports all the UE gap capabilities. The option 2 and option 3 are optimization of option 1 based on the network request and CA configuration. 
Category B: only report the recommended gap configuration 

In Option 4, the UE will not report the UE gap capability; the UE determines the exact measurement gap configurations and inform the gap configuration to the ENB.
The category B method changes the signalling model for the capability awareness; the ENB will configure the UE multiple serving CCs and measurement CCs before knowing the UE gap capability. Actually the ENB can configure the UE multiple serving CCs and measurement CCs based on the UE gap capability. Without the gap capability the ENB have to reconfigure multiple serving CCs and measurement CCs to the UE if the UE indicate the unsuitable gap configuration to the ENB or override UE’s decision by falling back to legacy per-UE based measurement gap configuration. The pain and gain are not evaluated. The category A method follows the signalling model for the capability awareness; the optimization method for the category A can be further discussed.
Proposal 1: The UE reports the UE gap capability for short MGL measurement gap, per component carrier (Per-CC) based gaps and NCSG.
3 Conclusion
Base on the above analysis, for the UE capability report, we give the below proposal:
Proposal 1: The UE reports the UE gap capability for short MGL measurement gap, per component carrier (Per-CC) based gaps and NCSG.
4 References
[1] R4-167024 


LS on Measurement gap enhancement
















































3GPP


