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1 Introduction
In the last RAN4 meeting a way forward for the UE Scell Activation/deactivation minimum requirements for Rel-10 was agreed in [2]. 
Finalizing the requirements as soon as possible is important especially for the release 10 requirements. In this way we can ensure that the same assumptions are used by different companies and thus predictable UE behaviour can be ensured for LTE CA deployments.
At the same time we see that it would be important to consider further UE requirement enhancements in the next releases for Scell activation delay requirements in order to make sure that LTE CA deployments and network implementations can be optimized. Such optimization would be enabling both efficient use of network resources and good UE power savings when LTE CA is used. In this contribution we discuss these further enhancements for SCell activation delay requirements and their benefits for LTE CA deployments and especially for better user experience.
2 Discussion
RAN4 has identified the following different scenarios for the SCell activation:
1. “Cold-Start 1” 

· SCell RF is not activated

· Timing information is unknown

· Not possible for intraband contiguous CA

2. “Cold-Start 2”

· SCell RF is not activated

· Timing information is known

3. “Warm-Start”

· RF is already active.

· Timing information is known

Based on the way forward agreements for SCell activation minimum requirements in [2] it is our observation that the first UE Scell activation delay requirement is will not well utilize the fact that in some implementations shorter Scell activation delay could be achieved. Especially the cases when the Scell timing is known prior to Scell activation and UE RF for given SCell is already active or has fast activation.
As reported in the the Scell activation timing ad hoc minutes in [1] a number of companies felt that at least for the LTE FDD Scell activation time requirement in case of warm-start and even Cold Start 2 could be in order of ~10 ms or even less. This is significantly less than the current working assumption of 24 ms Cold-Start 2 /Warm Start and Cold Start 1 minimum requirements.
While we believe that even cold-start 2 requirements could be significantly less than 24 ms (should not be much more than the warm start requirements depending on implementation), the minimum performance requirements naturally allow for a UE shorter activation and deactivation than the minimum requirements but the networks cannot be optimized e.g. for the cases where the timing of the SCell is known and potentially even RF activated. The current minimum requirement of 24ms is still too much relaxed. If the network without an advanced assumption on the better implementation (e.g. different state, or with rel.12 requirements capable) of UE, and only depend on the posteriori reality of receiving valid CQI or SRS, the BS could still be reluctant to deactivate the UE in some case if expecting quick activation. In the contribution [3] we discuss the detailed specification implications of the agreed way forward for the Scell activation and deactivation time minimum requirements. In order to enable further network optimizations in the future we see that it would be important to continue requirement enhancements for Scell activation delay requirements using the above-mentioned three definitions; cold-start1, cold-start2 and warm-start either in release 11 or at least in release 12. We therefore propose that RAN4 should define the three states for the next releases such that they can be used as base for enhancing requirements in the future.
Proposal: RAN4 should define the three states (Warm-Start, Cold-Start 1 and Cold-Start 2) such that they can be used as base for enhancing further requirement work.
Keeping the current approach following states could be defined:

1. Scell timing information is known (Would cover Warm-start and Cold-Start 2)

2. Scell timing information not known (Would cover Cold-Start-1)

Based on [4] and realistic operations the cell detection time in case when Scell timing information is unknown can potentially be rather long (e.g. in case of inter-site carrier aggregation). Basically this time is reflected in current minimum requirements for cell detection. With such definitions e.g. normal cell detection requirements could apply for when Scell timing is not known which could be the case when the network has not received measurement report including the activated cell. Other cases would then be Scell timing information is known.

With the current definitions, it is rather impossible for the network to distinguish the different cases and in many cases as the definitions are referring to UE internal operations. Therefore, the network would have to rely on worst case – Cold-Start 1 minimum requirements. This means that current approach does not enable full usage of possibly better performing UEs. E.g. based on implementation some UEs may be able to activate Scell significantly faster than the minimum requirements and we see it beneficial that such devices can also benefit from such faster activation time. Also on network side there are benefits from knowing the UE is capable of performing in different states, and expect better minimum requirements in later releases. This information would lead to activation state without need for the signalling overhead in form of CQI feedback from UE and provide advanced assumption to BS to decide UE activation/deactivation.
Enhanced Scell activation requirements with clear definitions would enable full usage of the Scell being known and some implementations e.g. RF being faster active for the given Scell. This would enable the networks to utilize both LTE CA configuration and activation, deactivation features more efficiently in the future LTE CA deployments and thus, also allow better UE power savings for LTE CA operations.  When actual user data traffic does not require LTE CA data transmission and reception for a given UE on Scell, the network would not need to activate the Scell yet. Instead, allowing faster known and well-defined activation delays would open for efficient use of Scell deactivated state with efficient Scell activation with shorter activation delays. We believe this will enable better opportunities for the network to use of Scell deactivated state and activation and deactivation of Scell. 
The UE cell identification and measurement requirements in TS36.133 (in Section 8.3.3.2 and its sub-sections) for configured but not activated Scell allow UEs to save its power noticeably more than when Scell is activated even if this Scell is not really used for user data transmission and reception. If the UE requirements for Scell activation delay for already identified and measured SCell are too relaxed and similar to Scell not yet been identified and measured or network cannot distinguish the cases, there is a risk that the networks in the future will not use SCell deactivation despite its UE power saving opportunities.
3 Conclusions and Proposal
Finalizing the Scell activation/deactivation minimum requirements Release 10 as soon as possible is important and in the contribution [3] we discuss the detailed specification implications of the agreed way forward for the Scell activation and deactivation time minimum requirements.  
However, in addition to the first minimum requirements based on the agreement made in [2] we also propose that at the same time RAN4 agrees that it will enhance UE Scell activation delay requirements for “Cold-Start 2” and “Warm-Start” in the next release but latest in release 12 so that the minimum requirements will be significantly shorter than for rel.10 and 11 (e.g. in order of ~10 ms). These requirement enhancements will make it attractive to optimize the networks to utilize SCell configuration and activation and deactivation so obtain further device power savings can be obtained especially for the cases SCell is not yet used for data transmission and reception. 
Proposals: 
RAN4 agrees that it will enhance UE Scell activation delay requirements for “Cold-Start 2” and “Warm-Start” in the next release but latest in release 12 so that the minimum requirements will be significantly shorter than for rel.10 and 11.  

RAN4 should define the three states (Warm-Start, Cold-Start 1 and Cold-Start 2) such that they can be used as base for enhancing further requirement work.

Keeping the current approach following states could be defined:

1. Scell timing information is known (Would cover Warm-start and Cold-Start 2)
2. Scell timing information not known (Would cover Cold-Start-1)
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