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1 Introduction
At last RAN2 WG meeting there was a discussion whether RRC diversity could work or not. This paper elaborates on this topic for the inter-frequency scenario. 
2 Discussion
Fig. 1 indicates some cases for CP dual-connectivity deployment. In this document we focus on inter frequency scenario.
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Fig. 1: CP dual-connectivity deployment cases 
Note that case 3 can be seen as a special case of case 1, as it is assumed that macro cell boundaries do not co-incide exactly with small cell boundaries and it is more or less always 

First, RRC diversity involves the possibility to send or receive signaling messages over > 1 radio link by different eNBs. 

Second, as the UE and eNB can exchange signaling messages over > 1 radio link, Radio Link Failure do not need to be triggered by the UE unless both Radio Links fail. 
Signaling diversity

We assume that signaling diversity is applicable to handover signalling in the following way
	Cases
	Assisting signaling
	Discussion
	Impact

	Case 1: UE already connected to macro, UE moves between small cells. 
	By macro cell
	In addition to using source and target small cells for signaling, also macro cell could be used. 
	

	Case 2a: UE already connected to macro, UE moves into a small cell
	By small cell (target), by macro cell (source)
	a) UL signaling like Measurement report could be sent also to target cell.

b) HO confirm could be sent by both target and source cell.

c) HO command  could be sent by both target and source cell
	a) MR to be sent on CCCH as MSG3, Security possibly by src cell. 

b) 

c) Seems to Require that UE monitors a new DL channel in strong neighbor cells to which it may be handed over (very high impact). 

	Case 2b: UE already connected to macro and small cell, UE moves  out of small cell
	By Macro cell
	UE already connected to target, so in dual connectivity HO could be avoided.
	

	Case 2c: UE already connected to small cell, UE moves out of small cell and into macro coverage
	See case 2a, except that source and target reversed. 
	See case 2a
	See case 2a

	Case 4: UE is connected to a small cell, and changes macro cell association. 
	By small cell
	In addition to using source and target macro cells for signaling, also small cell could be used.
	Requires that small cell eNB somehow can communicate with > 1 macro eNB. 


Observation 1: In many cases RRC diversity is applicable and feasible for enhancing handover signaling
 Radio Link Failure

We assume that signaling diversity is applicable to Radio Link failure in the following way

	Cases
	Assisting signaling
	Discussion
	Impact

	Case 1, 2a, 2b: UE already connected to macro, UE moves between small cells. 
	By macro cell
	IF UE loses connection to a small cell, RLF do not need to be triggered. 
	

	Case 4: UE is connected to a small cell, and moves between or out of macro cells. 
	By small cell
	In case the UE loses connection to macro cell, RLF do not need to be triggered. 
	Requires that small cell eNB somehow can communicate with > 1 macro eNB. 


Observation 2: In many cases RRC diversity is applicable and feasible to reduce Radio Link Failures.
3 Conclusion
Observation 1: In many cases RRC diversity is applicable and feasible for enhancing handover signaling
Observation 2: In many cases RRC diversity is applicable and feasible to reduce Radio Link Failures.

Proposal: Capture in the TR, the cases for which RRC diversity is assumed feasible and applicable. 

3/3

