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1 Introduction

The discussion of dual connectivity WI [1] on RRM performance requirements has started in RAN4#70bis (e.g., [2-4]). In this paper, we provide a further discussion on the impact of dual connectivity on RRM Performance Requirements based on the latest agreements reached in RAN2 [5].
2 Dual Connectivity 
As described in [5], in Dual Connectivity (DC) operation, a multiple RX/TX UE in RRC_CONNECTED is configured to utilise radio resources provided by two distinct schedulers, located in two eNBs (Master eNB and Secondary eNB) and connected via a non-ideal backhaul. The configured set of serving cells for a UE consists of two subsets: the Master Cell Group (MCG) containing the serving cells of the MeNB, and the Secondary Cell Group (SCG) containting the serving cells of the SeNB. MCG contains the PCell and SCG contains the Primary SCell (pSCell) that cannot be deactivated. This multi-eNB nature of the transmission translates for the UE into having two MAC entities configured: one MAC entity for MeNB and one MAC entity for SeNB. 
In addition, a UE may also be configured with CA in either of the MCG or the SCG or both. When CA is configured, the MCG and/or the SCG may have multiple timing advance groups.
Observation 1: Since MCG and SCG can be configured to support CA, RAN4 needs to decide whether to extend to support of CA from single connectivity (SC) to DC in Rel-12. As an example, there could be following options: 

a) UE does not support CA in DC in Rel-12; or 
b) UE supports CA in MCG, but not in SCG in Rel-12; or 

c) UE supports CA in both MCG and SCG in Rel-12.

If the support of CA in DC is agreed for Rel-12, the next question will be how to extend CA requirements from SC to DC, including whether multiple TAGs is supported in SCG, etc. 

In DC, an SCG may be added and released. For example, in a handover involving change of MeNB, it is defined [5] that UE will need to release the entire SCG configuration. A new SCG configuration may be added after completing the handover, which may has impact on cause performed in MCG.  Ideally, the addition or release of SCG should not cause interruption on the service of the MCG.
Observation 2: RAN4 will need to decide whether the addition or release of SCG may have impact on the service performed in MCG.Ideally, the addition or release of SCG should not cause interruption on the service of the MCG.
When CA is supported, CA RRM requirements from SC need to be extended to DC. For example, the MCG/SCG may add/remove/activate/SCells in MCG/SCG. In addition, the pSCell in SCG may also be changed with the SCG modification procedure. These procedures performed in one group may cause interruptions to serving cells in the same or another group. 
Observation 3: If CA is supported, RAN4 will need to extend to CA RRM requirements from SC to DC. For example, the impact of the addition/release/activation/deactivation of an SCell in the SCG on the SCells in the same or different group.
In DC, Random Access procedure may be performed in the pSCell, e.g, when pSCell in SCG is changed, and if the old pSCell and new pSCell belongs to different TAGs. For the pSCell RACH, it is defined in [5]:
· Upon detection of a physical layer problem or a random access problem on pSCell, or the maximum number of RLC retransmissions has been reached associated with the SCG:

· RRC connection Re-establishment procedure is not triggered;

· All UL transmissions towards all cells of the SCG are stopped;
· The UE is not required to monitor PDCCH on any cell of the SCG;
· MeNB is informed by the UE of SCG failure type.
Observation 4: RAN4 needs to consider how to extend the RACH requirements from SC to the DC.
In DC, RAN2 also defines [2] 
· At least one cell in SCG has a configured UL and one of them is configured with PUCCH resources; and 
· PUCCH is transmitted on PCell and pSCell in dual connectivity.

Based on the consideration that the same PUCCH format is used for the PCell and the pSCell, there is no need to define new PUCCH requirements for BS.
 Observation 5: For DC, the PUCCH sent in pSCell should follow the same format as defined in SC. Thus, no new PUCCH demodulation requirement is needed for BS.
For DC, it was also agreed [5] that the first phase of the radio link failure procedure defined in TS 36.300 is supported for pSCell. However, the detecting RLF on pSCell will not trigger the re-establishment procedure. Instead, UE shall inform the radio link failure of pSCell to the MeNB.
 Observation 6: RRM requirements for RLM need to be extended to pSCell with the consideration that it is only reported to the MeNB, but will not trigger the re-establishment procedure.
For DC, it was also agreed [5] that that separate DRX configurations can be applied to MCG and SCG, and the CG specific DRX operation applies to all configured and activated serving cells in the same CG. 
Observation 7: RRM requirements for DRX need to be extended to SCG for DC with the consideration that separate DRX configurations may be configured independently to MCG and SCG.
3 Summary 

In this paper, we provided a further discussion on the impact of dual connectivity on RRM Performance Requirements based on the latest agreements made by RAN2 with following observations:
Observation 1: Since MCG and SCG can be configured to support CA, RAN4 needs to decide whether to extend to support of CA from single connectivity (SC) to DC in Rel-12. 
Observation 2: RAN4 will need to decide whether the addition or release of SCG may have impact on the service performed in MCG.Ideally, the addition or release of SCG should not cause interruption on the service of the MCG.
Observation 3: If CA is supported, RAN4 will need to extend to CA RRM requirements from SC to DC. For example, the impact of the addition/release/activation/deactivation of an SCell in the SCG on the SCells in the same or different group.
Observation 4: RAN4 needs to consider how to extend the RACH requirements from SC to the DC.

 Observation 5: For DC, the PUCCH sent in pSCell should follow the same format as defined in SC. Thus, no new PUCCH demodulation requirement is needed for BS.
 Observation 6: RRM requirements for RLM need to be extended to pSCell with the consideration that it is only reported to the MeNB, but will not trigger the re-establishment procedure.
Observation 7: RRM requirements for DRX need to be extended to SCG for DC with the consideration that separate DRX configurations may be configured independently to MCG and SCG.
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