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Discussion and Decision
1      Introduction

In RAN2#84 meeting, it was agreed that 

	3a
FFS whether RLM is performed on the cell carrying PUCCH in the SeNB. 

3b
No RLM is needed on a cell not carrying PUCCH in the SeNB. 

4
RLF, if supported, of any SCG cell does not trigger RRC connection re-establishment


In RAN2#85 meeting, it was further agreed that 
	1
UE shall inform MeNB of random access failure associated with an SCG cell at least for the special Scell. FFS for other SCells of the SCG.

2
UE shall inform MeNB of RLC failure associated with an SCG cell.

FFS whether UE shall inform MeNB of physical layer problem (L1 out of sync, like for PCell).

5
The UE shall not trigger RRC-reestablishment when detecting any of the above listed types of SCG failure (RACH, RLC, …).

6
The UE shall stop all UL transmission towards all cells of the SeNB when detecting any of the above listed types of SCG failure (RACH, RLC, …).


In this contribution we discuss the remaining open issues for RLF handling for dual connectivity. 

2      Discussion
2.1     Radio link monitoring for special SCell
In this contribution, we use the term special SCell to denote the special cell in SCG with configured UL PUCCH resources.
The main intention to performing RLM is to stop UL transmissions in a timely manner to avoid generating excessive interference. If DL channel quality becomes bad, it is difficult for eNB to send signaling to control UE behavior, therefore DL channel quality based RLM is needed to provide a safe guard so that UE can stop UL transmissions autonomously (based on RRC configurations) once DL channel quality is below a threshold. 

In Rel-10/Rel-11, it is concluded that RLM is only performed on PCell after extensive discussion [4-7]. The main reason for such agreement is that PCell can utilize CQI and measurement results to detect radio link problems in SCell, and PCell can deactivate/release SCell if there is radio link problem. In addition, RACH on SCell can only be initiated by a PDCCH order, therefore the problem of UL interference is not severe. If we follow the same principle as Rel-10/Rel-11, we only need to consider whether to apply RLM for the special SCell.
The main purpose of RLM on special SCell is to stop UL transmissions to SeNB if UE detects bad DL channel quality. Currently agreed mechanisms for dual connectivity are sufficient to prevent UE from generating excessive UL interference, therefore RLM on special SCell is not needed. The reasons are:
· UE still has connection with MeNB, and MeNB has sufficient information to stop UE from generating excessive UL interference. MeNB can have measurement report on SCG cells. In addition, UE reports to MeNB about the random access failure associated with special SCell and RLC failure associated with an SCG cell.
· It was already agreed that the UE shall stop all UL transmission towards all cells of the SeNB when detecting RACH or RLC failure towards SCG. Therefore UE can already stop generating excessive UL interference when it detects there are UL channel quality issues.
RLM for special SCell introduces unnecessary complexity. TS 36.213 states that: “In non-DRX mode operation, the physical layer in the UE shall every radio frame assess the radio link quality, evaluated over the previous time period defined in [10], against thresholds (Qout and Qin) defined by relevant tests in [10].” It is typically that UE performs RLM more frequently than RRM measurements, therefore RLM for special SCell causes additional UE power consumption.
Proposal 1: RLM for special SCell is not needed.
2.2     Random access failure 
In current CA, if maximum number of preamble transmissions is reached, UE behavior is as follows [6]:

	-
If PREAMBLE_TRANSMISSION_COUNTER = preambleTransMax + 1:

-
if the Random Access Preamble is transmitted on the PCell:

-
indicate a Random Access problem to upper layers;

-
if the Random Access Preamble is transmitted on an SCell:

-
consider the Random Access procedure unsuccessfully completed.


Basically, if the random access procedure fails, UE indicates a Random Access problem to upper layers only if the RACH preamble is transmitted on the PCell. This means that RLF is not declared when random access fails on a SCell. 

For dual connectivity, it was already agreed that “UE shall inform MeNB of random access failure associated with an SCG cell at least for the special Scell. FFS for other SCells of the SCG.” For RACH failure associated with SCells in SCG other than special SCell, it is proposed that such failure is not reported to MeNB and UE does not stop UL transmissions towards SeNB. This is aligned with the carrier aggregation principle. It is expected that RACH procedure towards SCells in SCG other than special SCell is contention-free RACH [8]. Therefore SeNB is aware of the failure of RACH procedure towards SCells in SCG other than special SCell, and may take proper actions, e.g. deactivating the problematic SCell.
Proposal 2: When there is RACH failure associated with SCells in SCG other than special SCell, UE does not report such failure to MeNB, and UE does not stop UL transmissions towards SeNB.
3      Conclusion

In this contribution, we discuss the open issues for RLF handling for dual connectivity and propose the following: 

Proposal 1: RLM for special SCell is not needed.
Proposal 2: When there is RACH failure associated with SCells in SCG other than special SCell, UE does not report such failure to MeNB, and UE does not stop UL transmissions towards SeNB.
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