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1. Introduction
In RAN2 #70 meeting, there was some discussion as to whether the activation / deactivation should be removed or not. Several companies showed some concern about the complexity and other issues as a tradeoff to achieve the significant level of power saving gain with activation / deactivation operation. However, it is clear that UE power consumption with carrier aggregation would be one of the most serious problems in LTE Rel-10 when activation / deactivation is not included in specification.
In this contribution, we investigate a set of alternatives with analysis in various aspects for UE power saving in case that the whole concept of activation / deactivation is removed.
2. Alternatives
Although we’ve already discussed different approaches in details such as DRX, RRC load, and more, A couple of major concerns are derived as follows :

· How much gain can be obtained for the UE battery power saving when the fast activation / deactivation on DL SCCs is disabled on UE.
· How to solve the RF retuning problem.
2.1. RRC configuration / deconfiguration
In this sub-chapter, MAC activation / deactivation is compared with RRC configuration / deconfiguration based on common DRX operation. We attempt to classify comparison points into several categories, so that there is clear understanding within the group as to the scope of each scheme as follows:
· Latency

Some extensive study has been done about the latency of various layer’s signaling. According to [1], MAC signaling has ~4ms and RRC has ~17ms in FDD with no error.
· Power saving gain

In previous meeting, the detailed discussion has been done on the activation / deactivation operation based on common DRX [2][3]. These contributions assume the infrequent burst traffic model that UE would require more SCCs and be turned off for all SCCs during short duration (e.g., TCP). The TCP traffic model is reliable since the major applications in high-end devices are based on HTTP or FTP.

Based on these contributions, we can also derive that the power saving gain is significantly low when the activation / deactivation operation in DRX per UE case is removed.

It is closely related to signaling latency since power saving gain can be maximized when the signaling is transmitted to UE as fast as possible before DRX operation is started. 
However, with RRC signaling, we can obtain negligible power gain to remove only the active time on SCC in common DRX operation since the triggering conditions should be defined, along with with timer, on the SCC removal for UE power saving. Moreover, RRC signaling should be required for long processing time to remove.
Therefore, it is motivated to introduce the dynamic activation / deactivation.
· Signaling overhead

The signaling structure of MAC activation / deactivation is simple and has lower overhead compared with RRC configuration / deconfiguration since MAC signaling can be carried with only activation / deactivation command. However, RRC configuration should be included in the configuration parameters such as SI on SCC which can be burdensome if it occurs frequently.
2.2. Enhanced DRX operation
We can also consider the enhancement of DRX without activation / deactivation if we assume that the common DRX is not sufficient to reduce the power consumption. However, if we would modify the common DRX such as DRX per CC, the serious problems might occur such as the RF retuning problem and the increased UE complexity. It can be considered as the implicit activation / deactivation scheme, which might result in performance loss when the total impacts of the designed DRX to achieve more power saving gain is measured. Therefore, it is recommended to consider careful observation on modification of common DRX.
2.3. Configuration of the SCCs with measurement gaps
This approach is seen as the one of the alternatives for removal of RF retuning problem. In intra-band case, UE can retune RF chain to configure / release the SCCs when UE meets the measurement gaps. And in inter-band case, UE can configure / release the SCCs anytime if multiple-RF chain is available. No problem is caused by retuning the RF chain and no signaling is needed. However, it might achieve no power saving effect and scheduling restriction is excessive. Therefore, if we could not be free from RF retuning problem in intra-band, it would be better to leave it as the UE implementation issues.
3. Conclusion
In this contribution, we investigate some alternatives with analysis in different aspects.
Conclusion: It is recommended that more discussion in RAN2 is needed to decide the removal of the activation / deactivation operation until the appropriate alternative is agreed.
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