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1 Introduction

This contribution addresses the issue regarding radio link failure in the context of inter-ENB carrier aggregation.
2 Discussion
Up to Rel-11, radio link monitoring, radio link failure and RRC connection re-establishment procedure are closely related as shown in the figure 1.
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Fig 1 Release 11 RLM, RLF and RRC re-establishment
RRC connection re-establishment procedure is initiated if certain conditions are fulfilled. Among those conditions, the ones related to the radio link failure (yellow highlighted) need to be discussed in the context of inter-ENB carrier aggregation. It will be discussed one by one below.

Radio link monitoring & T310 expiry
PCell radio link monitoring is to determine whether the PCell radio link should be considered as failed (i.e. radio link is worse than Qout for time period determined by N310). If so, UE performs two actions; 1) stopping autonomous uplink transmission by releasing SPS, CQI, SRS, SR and 2) starting cell selection procedure to find a cell providing acceptable radio link. 
With the introduction of SCG-SCell, the question is more complicated. 

Q1. Whether radio link monitoring needs to be performed on SCG-SCell?

Q2. If so, what should be done when T310 of SCG-SCell expires?

The answer to the first question would be depending on whether autonomous stoppage of uplink transmission should be applied to SCG-SCell or not. In intra-ENB CA, the autonomous stoppage is not specified because only SRS is autonomously transmitted in Rel-11 SCell, and ENB can release SRS quickly if uplink interference is unacceptable. 
In inter-ENB CA, it is a bit different because CSI, HARQ ACK/NACK, SR and SRS would be autonomously transmitted in SCG-SCell and it may take some time to release PUCCH/SRS. In short, the intensity of uplink interference is higher and the delay until the uplink interference is resolved (by releasing PUCCH/SRS) is longer. Quantitative analysis may be needed to answer the first question. The analysis may be more of RAN1 area. One thing to be noted in RAN2 point of view is that Xn procedure to reconfigure PUCCH/SRS would anyway be needed. Hence the starting point should be ‘relying on Xn procedure’ approach.
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Fig 2
Proposal 1: To discuss whether to apply radio link monitoring to SCG-SCell or to rely on Xn procedure for stoppage of SCG-SCell uplink transmission. 

The second question is related with other on-going issues. For example, whether UE receives RRC message from SeNB or not (i.e. whether RRC diversity is applied or not) should be considered in the discussion. Probably the main issue on the second question would be the second low in the table 1 (i.e. what should be done if PCell experience RLF while SCG-SCell is good)
<Table 1>

	
	PCell channel quality
	SCG-SCell channel quality
	UE behaviour

	1
	worse than a threshold (e.g.

T310 expiry) 
	worse than a threshold 
	RRC connection re-establishment

	2
	worse than a threshold (e.g.

T310 expiry)
	better than a threshold
	?

	3
	better than a threshold
	worse than a threshold
	No RRC connection re-establishment

	4
	better than a threshold
	better than a threshold
	No RRC connection re-establishment


Such issues can be addressed only after discussion on Control Plane architecture and RRC diversity are settled down.
Proposal 2: To delay the discussion on SCell monitoring and RRC connection reestablishment until CP architecture details on RRC message transfer are settled down.
Random Access Problem indication from MAC

UE performs autonomous stoppage of uplink transmission and cell selection upon random access problem indication from MAC while neither T300 (for RRC connection setup), T301 (for RRC connection re-establishment), T304 (for Handover) nor T311 (for cell selection) is running. 
In the current specification, random access problem is indicated only for PCell. Random access problem on SCell does not trigger uplink transmission stoppage nor cell selection. It makes sense for SCells controlled by MeNB. Random access on MeNB SCell is triggered only by PDCCH order for the purpose of uplink synchronization. Hence there is no need for uplink transmission stoppage because no uplink transmission is yet activated on the SCell. 
Even though it has not been discussed so far, it seems possible to specify that random access on SCG-SCell is triggered by MAC itself (e.g. for the case of uplink data arrival on the logical channel associated with SeNB). If it is the case, autonomous stoppage of preamble/CQI/SRS/SR would be reasonable upon SCG-SCell random access failure (because SeNB wouldn’t know whether random access has failed or not). However there seems no real reason to trigger RRC connection re-establishment procedure upon SCG-SCell random access failure.
Proposal 3: To discuss whether to indicate random access failure on SCG-SCell and to stop autonomous uplink transmissions upon it.
Proposal 4: To agree that RRC connection re-establishment procedure is not triggered upon SCG-SCell random access failure.

Maximum number of retransmission indication from RLC 
In both UP architecture options (1A and 3C), some LCHs are served only by the SCG-SCells. It does not make sense to trigger RLF when retransmission limit reaches for those SCG-SCell specific LCHs. The question would be whether to stop uplink transmission or not. There seems no strong reason to have different behaviour from other cases (e.g. random access failure case). 
Proposal 5: To agree that RRC connection re-establishment procedure is not triggered upon ‘reaching maximum number of retransmission for the logical channel served by SeNB’
Proposal 6: To treat ‘maximum number of retransmission reached for LCH served by SeNB’ with the same manner as ‘random access failure in SCG-SCell’ regarding autonomous uplink transmission stoppage.
3 Conclusion
It is proposed to agree on the following proposals for stage 3 radio link failure issues w.r.t inter-ENB carrier aggregation.

Proposal 1: To discuss whether to apply radio link monitoring to SCG-SCell or to rely on Xn procedure for stoppage of SCG-SCell uplink transmission. 

Proposal 2: To delay the discussion on SCell monitoring and RRC connection reestablishment until CP architecture details on RRC message transfer is settled down.

Proposal 3: To discuss whether to indicate random access failure on SCG-SCell and to stop autonomous uplink transmissions upon it.
Proposal 4: To agree that RRC connection re-establishment procedure is not triggered upon SCG-SCell random access failure.
Proposal 5: To agree that RRC connection re-establishment procedure is not triggered upon ‘reaching maximum number of retransmission for the logical channel served by SeNB’
Proposal 6: To treat ‘maximum number of retransmission reached for LCH served by SeNB’ with the same manner as ‘random access failure in SCG-SCell’ regarding autonomous uplink transmission stoppage.
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