3GPP TSG RAN WG2 Meeting #85                   R2-140217
Prague, Czech, Feb. 10 – 14, 2014
Source:
ITL Inc.
Title:
Discussions on Activation/Deactivation for Dual connectivity
Agenda Item:
7.2.3
Document for:  Discussion / Decision
1. Introduction
In previous meeting, RAN2 discussed whether the activation/deactivation(A/D) mechanism for dual connectivity will be allowed or not. In conclusion, the A/D mechanism will be used for SCells in SCG as well as SCells in MCG. Therefore, in this contribution, details on the A/D issues are discussed.
2. Discussion

The original intention of A/D is that SCells in a UE can be deactivated by eNB to achieve battery power saving gain. Although the dual connectivity is not same with carrier aggregation(CA) concept, in UE perspective, battery power consumption due to several operations (PDCCH monitoring, CSI reporting etc.) related on temporarily unscheduled SCells is similar with the CA. Hence, RAN2 agreed to introduce the A/D mechanism to control A/D status of SCells in both Cell Groups.
In last meeting, RAN2 also agreed that dual MAC entities will be introduced at UE side. It means that the UE can be configured two MAC entities independently which is corresponding to each eNB. Therefore, RAN2 can reach easily to agree that the each eNB can send A/D MAC CE for each corresponding Cell Group.
Regarding current agreements on A/D, remained issues are below:
1. Self A/D control only vs. Cross eNB control
A.   If self A/D control only is agreed, is there problem?
B.   If cross eNB A/D is allowed, is change of A/D MAC CE required ?
2. Should always activated SCell for SeNB be introduced?
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Figure 1. Concept of activation/deactivation in dual connectivity
2.1. only Self Control for Activation/Deactivation (SCAD)

If RAN2 can agree that always activated SCell for SeNB would be introduced, SCAD is enough to support A/D mechanism in dual connectivity.
Observation 1: SCAD would be enough with always activated SCell in SCG.
2.1.1. Change of reception operation for A/D MAC CE to support SCAD
For SCAD, we observed there is no required to change A/D MAC CE format. But additional UE behaviour based on dual connectivity should be captured in specification to prevent change of A/D status on other cell group. For instance, the requirement can be described as below:
·  If UE receives A/D MAC CE via xCG serving cell, the UE should apply A/D information only for the xCG SCells.
Observation 2: Additional a UE behaviour can be required with unchanged A/D MAC CE format to support SCAD.
2.2. Cross eNB Control of Activation/Deactivation (CCAD)
This method comprises of indicating A/D status for SCG SCells from MeNB based on A/D control by each eNB itself. 

In previous meeting, RAN2 discussed that A/D mechanism based on CCAD would occurred additional delay due to forwarding information between eNBs via non-ideal backhaul.

The delay may be shown as below:

1  Unexpected battery power consumption (Act => Deact)

2  Delay of resource allocation (Deact => Act)

3  Ambiguity on activation timing at SeNB side (Act <=> Deact)

However, the motivation of CCAD in this contribution is to allow A/D indication by MeNB only when all SCG SCells were deactivated. Discussions on need of all deactivated SCG SCells will be treated in section 2.3.

Hence, first problem can be removed. And second one is not serious since SeNB may need a time to prepare transmission/reception for the UE such as data forwarding via non-ideal backhaul(3C) and path switching (1A). Finally, third one can be negligible since we assume that MeNB sends A/D MAC CE to the UE and activation information (including the timing of A/D MAC CE sending) for SeNB via non-ideal backhaul. Therefore, the A/D status change at UE side would be estimated by SeNB. Due to early activation by CCAD, unexpected battery power consumption would be occurred. But it can be ignored since we can assume that the situation of all deactivated SCG SCells is rare.

Observation 3: There is no problem to use CCAD when all SCG SCells were deactivated.
2.2.1. Change of reception operation for A/D MAC CE to support CCAD
For CCAD, we also observed there is no required to change A/D MAC CE format. But we think several steps to allow CCAD should be captured in specification. For instance, the requirement can be described as below:
·  If UE receives A/D MAC CE via MCG serving cell:

· If all SCG SCells are deactivated, the UE should apply A/D information for all SCells.

·   else if UE receives A/D MAC CE via xCG serving cell, the UE should apply A/D information for the xCG SCells.

· If UE receives A/D MAC CE via MCG serving cell and at least one SCG SCell is activated, UE should ignore the A/D information for the SCG SCells.

Observation 4: Several steps in UE behaviour perspective are required to allow CCAD.

2.3. Always activated SCell for SeNB
If SeNB already have at least one activated serving cell, SeNB can handle to maintain the activation state of the serving cell as long as the SeNB wants. For example, to prevent unexpected deactivation, infinite value for deactivation timer can be considered.

Observation 5: SeNB can handle to activate a serving cell always as long as the SeNB wants.
It is not clear which unit in NW has responsibility to decide to release SeNB. Anyway, if RAN2 can agree that NW can choose to deactivate all SCG SCells instead of SeNB release, several advantages are observed as belows:
·  Maximizing UE power saving gain without SeNB release and configuration.
·  Delay of service restart via SeNB can be reduced comparing with SeNB release and configuration.

(RA procedure for SeNB can be omitted)
·  NW can choose "deactivate SCG temporary" without signalling overhead for CN and radio interfaces.
Observation 6: Deactivation SCG can be one of good option in NW.
With above observations, we propose,
Proposal 1: Allow to deactivate all SCells in SCG and CCAD.

3. Conclusion
In this contribution, we have discussed with the following observations.
Observation 1: SCAD would be enough with always activated SCell in SCG.
Observation 2: Additional a UE behaviour can be required with unchanged A/D MAC CE format to support SCAD.
Observation 3: There is no problem to use CCAD when all SCG SCells were deactivated.
Observation 4: Several steps in UE behaviour perspective are required to allow CCAD.
Observation 5: SeNB can handle to activate a serving cell always as long as the SeNB wants.
Observation 6: Deactivation SCG can be one of good option in NW.
RAN2 is kindly requested to agree to the following a proposal. 
Proposal 1: Allow to deactivate all SCells in SCG and CCAD.
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