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1 Introduction
A new SI led by RAN4 has been approved in RAN #67 meeting [1][2]. A wayforward is approved in the RAN4 #75 meeting.

· The benefit and feasibility of per Rx chain or per DL CC based measurement gap configuration can be further studied for UE with multiple Rx chains architecture.
· Per Rx chain based configurations include the case where no measurement gap is configured for a Rx chain. 
· It is FFS how the measurement objects can be configured (e.g. per Rx, or Per DL CC, or per UE)
This contribution discussed the benefit and feasibility of per Rx chain based measurement gap configuration
2 Discussion on the benefit and feasibility of per Rx chain based measurement gap configuration
· Exploit the feature of multiple Rx chains equipped in CA capable UE
For CA capable UE, the un-used Rx Chain can be used to perform inter-frequency or inter-RAT measurement. It is possible to use gap like pattern on the unused RF chain, known as small gap. However, when configure unused RF chain. The serving cell may be affected due to single chip RF-IC implementation etc. Small gap can be used to control interruption by Rx Chain. However, the capability of need for smallgap is limited by UE Rx chain capability.

Supposing a UE has 3 Rx Chain. The first Rx chain supports E-UTRA band 1,2,3. The second Rx chain supports E-UTRA band 4,5,6. The third Rx chain supports 7,8,9. When UE is configured as 2CA with working band 3,5,  the unused Rx chain is the 3nd Rx Chain. It can be used to measure band 7,8,9 only. In order to measure band 1-6, normal gap has to be used and unused Rx chain can not be used. Therefore, the need for smallgap capability depends on capability of Rx chain.  
In order to make per Rx chain based gap configuration possible, it is important to add new signalling indicating the UE capability per Rx chain. Since the definition of Rx chain is vague, it is recommended to use current UE capability style for small gap as shown in table 1.
· Feasibility for Per Rx Chain based gap configuration
A possible solution is to add new signaling indicate the UE capability for small cap to enable per Rx Chain based gap configuration. If signaling indicates that working band combination F1 measuring F2 needs small gap, it means that band combination F1 and band F2 share the same chipset, that measure one of the CCs will inevitably cause interruption on the others. Therefore, small gaps need to be configured in order for proper measurement on the band combinations. It further implies that when UE working on band combination F1, the unused Rx chain has the capability to measure band F2 using small gap.
Table 1: Per Rx Chain based UE capability for small gaps
	
	NeedFor smallGaps
for Per Rx Chain based gap configuration…

	
	A
	B
	C
	D

	Band combinations
(corresponding to 
CA-Parameters-r10 in TS331)
	AA 
(contiguous Scells, including  AAA, … )
	Yes/No
	Yes/No
	Yes/No
	Yes/No

	
	A+A
(non-contiguous SCells)
	Yes/No
	Yes/No
	Yes/No
	Yes/No

	
	A+B
including (AA+B, A+BB, …)
	Yes/No
	Yes/No
	Yes/No
	Yes/No

	
	C+D
including (CC+D, C+DD, …)
	Yes/No
	Yes/No
	Yes/No
	Yes/No


Performances Comparison
· Impacts on Signalling
The RRC signalling needs to be defined to signal the whether the small gap capability is supported. Additional UE capability signaling is needed to inform under which situation, the small gap is needed.
· Impacts on System Performance
The serving cell may be affected due to single chip RF-IC implementation etc. By introducing small gap, the interruption caused by Rx chain configuration can be controlled by the network.
· Further extend the measurement period of unused Rx chain using small gap
The measurement period of unused Rx chain can be further extended as shown in figure 1. Some of the small gap can be used to configure unused Rx chain, therefore make interruption network controllable as shown in the figure 1. Consider a UE with 2 Rx chain capable to measure band A,B,C. Only one Rx Chain is configured at serving cell at band A, leaving another Rx chain unused. During the first small gap, the unused RF chain is configured to band B for measurement. During the second small gap, the unused RF chain is retuning to band C for measurement. During the third small gap, the unused RF chain is closed to save power. In this way, the total measurement period on band B and C is extended.  
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Figure 1. Small gap configuration pattern to enable longer small gap period
3 Conclusion
This contribution discusses on possible solutions to gap enhancements.

Proposal 1: Per Rx chain based measurement gap configuration can be included in the SI for UE with multiple Rx chains architecture.
Proposal 2: New signalling for small gap capability to utilize unused Rx chain can be further studied.

Proposal 3: It is possible to further extend the measurement period of unused Rx chain using small gap.
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