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1
Introduction
The objectives of the Dual Connectivity WI [1] are:

The work item aims at specifying Dual Connectivity operation, where a given multiple Rx/Tx UE in RRC_CONNECTED is configured to utilise radio resources provided by two distinct schedulers, located in Master and Secondary eNBs. Taking the conclusions of the Study Item (36.842) as starting point, the work item should fulfil the following objectives:
-
Introduce functions and procedures to realise C-plane and U-plane protocol and architectures supporting alternatives 1A and 3C.
-
Signalling and protocol support for dual connectivity will first focus on reconfigurations involving either 1A or 3C, and reconfigurations involving both 1A and 3C will only be later considered if requiring minimal additions.

-
Introduce functions and procedures on the S1and X2 interfaces.
-
Identify and introduce physical layer functionalities required for the operation of Dual Connectivity.
-
After PUCCH mechanisms are enhanced for dual connectivity, extending those enhancements to Carrier Aggregation to enable PUCCH transmission on SCell(s) for uplink Carrier Aggregation capable UEs could be considered if requiring minimal additional work.
-
Specify corresponding UE and eNB core requirements.
In the previous meeting (i.e. at the end of the dual connectivity SI), the following were agreed concerning the RLM for SeNB in RAN2#85: 
	Agreements
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 the SeNB special cell.
2
Radio Link Monitoring for SeNB
First, to make the discussion simpler, we think it would be useful to call the “special cell” with a proper name. Since the special cell functionality is related to PCell, but all the cells in SeNB are still SCells, we would coin the special cell as “Primary SCell”, or “PSCell”. This would make it clear that the PSCell does not have all the same responsibilities, as per the earlier RAN2 decision.
Proposal 1: The special cell of SeNB is called “Primary SCell” or “PSCell” for short.

In the following sections, we discuss the tasks of the special cell.
2.1
Agreements for PSCell RLM 
The decisions in RAN2#85 concluded that (at least) the following are supported concerning detection of SCG failures:
1. At detection of SCG failure, UE shall

a. Stop all UL transmissions towards all cells of the SeNB

b. Trigger a report of the SCG failure towards the MeNB

2. SCG is failure is detected when either of the following is detected towards the special cell of SCG:
a. Random access problem indication from the SeNB MAC

b. Upon indication of RLC failure towards SeNB
The only clear outstanding issues are:

1. Whether L1 out-of-sync is monitored and whether it is reported in the same way as the SeNB MAC and RLC problems are. We consider the implications of this in the following sections.

2. Whether SCG failure reporting should cover all of the SCG cells or only the special cell?

In the following sections, we focus on consider the implications of the FFS issues. Regarding how the SeNB failures should be reported, see for more discussion.
2.2
Radio Link Monitoring for PSCell
In Rel-11 UE only does RLM for PCell. RLM for SCells was discussed both in Rel-10 and Rel-11 (see e.g. [2], [3], [4], [5]), and the decisions in RAN2#69bis [6] and RAN2#77bis [7] were to leave the radio link monitoring of SCells to eNB responsibility. Primarily, the reasons were that PCell could detect the SCell worsening from CQI reports and the RA access to SCell was fully in control of the PCell. However, since both of these justifications may now be different, and the PSCell has a role similar to the PCell, whether RLM would be justified for PSCell in the dual connectivity context is not obvious. 
First, to clarify the terminology for the RLM of PSCell: At the moment, “RLM” refers only to PCell. Given that the procedural aspects of the RLM for PSCell would be, according to current agreements, different than the actions for PCell RLM, it seems reasonable to call the PSCell RLM with a different term. We propose to use “Secondary radio Link Monitoring” or “SLM” for short. In the same manner, any “RLF” occurring from SLM could be called “Secondary Link Failure” or “SLF” for short.
Proposal 2a: The RLM for PSCell is called “Secondary radio Link Monitoring” or “SLM” for short. 

Proposal 2b: The radio link failure detected by SLM is called “Secondary Link Failure” or “SLF” for short. 

Given this terminology, we see the RAN2 choices as simple: Either adopt SLM or not. Based on earlier decisions, it has already been agreed that UE will report on SeNB MAC and RLC problems, so the remaining questions are:

· Does UE monitor L1 problems for PSCell? (I.e. similar as UE does for PCell)

· If yes to previous question:

· Does the UE also report L1 problems to MeNB?

· What are the triggering conditions for L1 problems?

· Is the L1 monitoring configurable, i.e. SeNB/MeNB can decide whether SLM is needed?

In the following subsection, we consider these further.
2.2.1
Pros and Cons of adopting SLM 
Provided SLM would be adopted, the most straightforward way of defining SLM would be to follow exactly the same mechanism as for RLM, i.e. based on CRS quality. 

The pros of cons of adopting SLM are:

Pros:

· Reduces complexity at the NW side (since UE monitors the PSCell quality autonomously, NW doesn’t have to do that) 

· If autonomous transmissions to SeNB are prevented when SLF is detected, UL interference can be avoided
· Since the PSCell is never deactivated (as decided in RAN2#85), the UE is anyway measuring the PSCell similarly as it is doing for PCell, the additional UE processing effort for SLM is small
· Similar method works for both 1A and 3C architectures (the SLM is done in the same way regardless of the used UP architecture)
Cons:

· Requires UE measurements and processing, creating small additional complexity at the UE side

· SeNB RLM configuration needs to be done via MeNB (as per normal dual connectivity configuration)

Based on these, it seems adopting SLM would be feasible. 
Proposal 3: SLM is adopted for dual connectivity and is applicable for PSCell only.

We also note that just like PCell is responsible for monitoring the MCG SCell radio link quality, the PSCell could be responsible for monitoring the radio link quality of the SCG SCells since the PSCell receives the CQI reports of those cells and can initiate suitable actions accordingly. This would also be well in line with the carrier aggregation principles.
Proposal 4: PSCell is responsible for monitoring the link quality for other SCG SCells, i.e. no RLM is introduced for other SCG SCells.
To analyze the consequences of that further, for the rest of the discussion, we will assume that SLM is adopted for dual connectivity.

2.2.2
SLF triggering conditions
Currently, the following conditions trigger a RLF for PCell:
1. Expiration of T310 timer (which is started upon Qout indication from lower layers)
2. Random access problem indication from MAC (while not attempting to establish/re-establish connection and while not executing a handover)
3. Indication from RLC that maximum number of retransmissions has been reached
Of these, 1 is the same condition as is used for RLM and could be reused if the SLM is introduced, whereas 2 and 3 have already been agreed to be included and reported. 

Additionally, it could be discussed whether there are other conditions that would trigger an SLF, if clear justification can be given.
2.2.3
UE actions upon SLF
It has already been decided that a report to PCell should be triggered upon SLF, and also that RRC connection re-establishment shall not be triggered. However, it is not clear whether the SLM or SLF indications should be configurable. Given that PSCell takes much of the role of the PCell for SeNB, it seems reasonable to assume SLM is always there when the SeNB is configured, since there is always a PSCell in SeNB. 
Proposal 5: SLM is always on when dual connectivity is configured.
As it has been seen in the Hetnet mobility work, the small cell radio conditions may change faster than macro cells, and reacting to potential problems earlier can mitigate the issues. Therefore, the SLM parameterization could be different from the PCell RLM. Since the SeNB is responsible for its own resources, it seems reasonable that SeNB also decides on the parameters of the SLM when creating the dual connectivity SeNB configuration.
Proposal 6: The parameterization of SLM can be different from the RLM and is decided by the SeNB.
3
Conclusion
We propose the following:

Proposal 1: The special cell of SeNB is called “Primary SCell” or “PSCell” for short.

Proposal 2a: The RLM for PSCell is called “Secondary radio Link Monitoring” or “SLM” for short. 

Proposal 2b: The radio link failure detected by SLM is called “Secondary Link Failure” or “SLF” for short. 

Proposal 3: Introduce SLM for dual connectivity. 

Proposal 4: PSCell is responsible for monitoring the link quality for other SCG SCells, i.e. no RLM is introduced for other SCG SCells.

Proposal 5: SLM is always on when dual connectivity is configured.

Proposal 6: The parameterization of SLM can be different from the RLM and is decided by the SeNB.
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