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1. Introduction

Discussions on the potential impact on RRM requirements from introducing Dual Connectivity has been carried out in RAN4 e.g. [4, 5, 6, 8, 11]. 
In this paper we continue the discussion from [11]. We will look at the need for ensuring UE power saving and discuss the need for some UE types to cause interrupts in order to enable power savings. In [12] RAN4 received an LS from RAN2 concerning DC DRX which is going to increase the potential interrupts on top of those already understood to present from the CA discussion. 
2. Considerations on interrupts in DC
It has been agreed by RAN2 [3] that special SCell (PSCell) cannot be deactivated i.e. it is always activated. In DC there is UL at least in on PSCell in the SCG. Additionally the DRX operation is CG specific [12] i.e. MeNB cells and SeNB cells can have same or different DRX configuration as well as independent DRX operation.
Measurements in DC and interrupts:
From CA the topic of PCell interruptions due to change in the SCell activity (e.g. for measurements) has been discussed lengthy in RAN4. So far this discussion has been concentrating on CA and the potential interrupt impact from the UE performing measurements on a deactivated SCell. Additionally interrupts caused by inter-frequency measurements has also been discussed and resolved in RAN4 for similar UE type. 

It is expected that similar interrupt situations as discussed in CA will occur for DC concerning deactivated Scell measurements as well as configuration and deconfiguration, activation and deactivation. 

Observation 1: Similar interrupts on PCell and PSCell due to SCell operations may happen in DC similarly as in CA.

As agreed in [13] DC for Rel-12 only includes 1 cell per CG RAN4 does not yet need to define UE requirements concerning DC and CG SCell management and related interrupts. When other use cases are decided RAN4 can continue the discussions.

Although WF [13] reduces the RAN4 scope of DC there is still the open item of PSCell configuration and deconfiguration and interrupts caused by these actions. In this case we believe that RAN4 could start using CA requirements for SCell addition/release for inter-band as baseline for DC PSCell configuration and deconfiguration requirements and analyse if there is a need for additional requirements due to DC operations.

Proposal 1: Use CA requirements for SCell addition/release for inter-band as baseline for DC PSCell configuration and deconfiguration requirements.

DRX in DC and PCell interrupts:
As discussed in [8, 10, 11] we expect that at least one area where the DC operation is expected to differ significantly from the basic CA operation is in the handling the connected mode DRX. 
In contradiction to CA where the DRX configuration and operation is common for all activate cells i.e. DRX all serving cells (PCell and SCell(s)) is synchronized, the WF [12] states that for DC each CG can have separate and independently working DRX:

· DRX can be configured separately on MeNB and SeNB, different DRX cycles may exist in MCG and SCG serving cells
In DC MCG and SCG are therefore not necessarily having synchronized DRX as known from CA. In CA the active time is the same on PCell and all activated SCells.
In DC the DRX configurations in MCG and SCG are no longer assumed to be synchronized and the active time in MCG and the active time in SCG are not necessarily overlapping. The DRX operations in MCG and SCG can be configured independently and scheduling may of course also be independent. This means that depending on the data scheduling operation in the MCG and SCG, the inactivity timers in MCG and SCG will be (re)-started and expire. 
Thus the activity in transceivers may in DC differ in different CG’s (e.g. due to different data activity) which is not the case in CA. From this we observe that the need to activate and deactivate the transceivers in DC is different than what has been discussed in CA.
Observation 2: Transceiver activation and deactivation in DC will differ from the common receiver activity known for activated SCells in CA due to CG DRX.
In order to enable efficient UE power savings there is a need to ensure that power saving opportunities enabled by DRX can be utilized efficiently in DC. As the DRX on MeNB and SeNB can be independent it means that efficient UE power saving would need support of efficient power opportunities on both MeNB and SeNB transceiver.

DC DRX operation and the measurement of deactivated SCell in CA have clear similarities. What needs to be addressed in RAN4 is the impact from MCG and/or SCG transceiver state change (on/off) due to DRX in terms of causing interrupts on an already active MCG and/SCG transceiver.
From DRX point of view we expect that similar interrupts could occur for similar UE architecture types as discussed causing interrupts in the CA frame work. Therefore we see that interrupt discussion in DC need to cover interrupts caused by DRX transceiver state changes. 
Proposal 2: RAN4 interrupt discussion in Dual Connectivity need to cover interrupts caused by transceiver state changes due to DRX.

Early analyse the impacts from interrupts in DC will help RAN4 in developing requirements such that full system benefits can be achieved from the DC feature independent from implementations. 
Observation 3: Early analysis of interrupt scenarios for DC in RAN4 would help RAN4 to develop requirements in an early phase such that proper solutions can be identified.
3. Conclusion

In [12] RAN4 received an LS from RAN2 concerning DC DRX. In this paper we continue the discussion from [11] concerning DC and interrupts. We will look at the need for ensuring UE power saving and discuss the need for some UE types for interrupts in order to efficiently harvest the possible power savings from DRX.

Based on the discussion we observe:

Observation 1: Similar interrupts on PCell and PSCell due to SCell operations may happen in DC similarly as in CA.

Observation 2: Transceiver activation and deactivation in DC will differ from the common receiver activity known for activated SCells in CA due to CG DRX.

Based on which we propose:

Proposal 1: Use CA requirements for SCell addition/release for inter-band as baseline for DC PSCell configuration and deconfiguration requirements.

Proposal 2: RAN4 interrupt discussion in Dual Connectivity need to cover interrupts caused by transceiver state changes due to DRX.

Finally we observe

Observation 3: Early analysis of interrupt scenarios for DC in RAN4 would help RAN4 to develop requirements in an early phase such that proper solutions can be identified.
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