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1  Introduction

In the last RAN4 meeting the SCell activation delay requirements under cold start-1 were agreed to be n+34 ms as noted in the minutes of the meeting [1]. Furthermore it was also agreed according to chairman minutes of the RAN4 report, that 
· Working assumption is to adopt code start 1 requirement of 34 ms with Es/Iot of the SCell >=3 dB at the time of activation.
· Working assumption is Not to define warm start requirement differently from cold start 2.

In this paper we discussed how to specify the corresponding SCell activation requirements and the impact on RAN1 and RAN2 specifications.
2 Scenario and Conditions for SCell Activation Requirement 
Based on the outcome of the discussion regarding performance figures for different SCell activation scenarios (warm start, cold start-1 and cold start-2) and due to difficulty in identifying different scenarios in practice, we propose to specify one set of generic SCell activation delay requirements. The generic requirements are applicable also to both intra-band and inter-band CA. 
The generic requirements are to be based on the worse case scenario i.e. cold start-1 whereby:

· RF chain is not activated for reception of Secondary Component Carrier

· Timing information of SCell is unknown

According to the agreement in the last meeting in case of cold start-1, upon receiving the SCell activation command in subframe “n” the SCell activation takes place in subframe “n+34”. The requirements can be defined by ensuring that the UE reports a valid ‘CSI’ for SCell in “n+34” subframe. 
· The generic requirements should be defined under all necessary side conditions agreed in [1-2] for cold start-1 so that they can be properly interpreted and verified under the specified conditions i.e.

· RSRP Ês/Iot ≥ -3 dB,

· SCH Ês/Iot ≥ -3 dB,
· Received time difference between the PCell and the SCell at the UE antenna connector is within ±31.3 µs.
In addition we also propose that the band dependent RSRP and SCH_RP signal level conditions are also defined for the SCell activation to apply i.e. 
· RSRP related signal levels given in Section 9.1 are fulfilled for the corresponding band
· SCH_RP|dBm according to Annex B.2.7 for the corresponding band

We suggest that the above generic SCell activation delay requirements (based on cold start-1) and the side conditions are defined in TS 36.133. 
The existing SCell deactivation delay requirements (n+8) defined in RAN1 specification, TS 36.213, shall apply. 

3 Early Detection of SCell Activation

It will be beneficial for the network to detect whether the UE has activated the SCell earlier or not. The early detection will allow network to use the valid CSI report and start scheduling as soon as the SCell is activated. 
Depending upon the current conditions under which UE operates in reality the UE may be able to perform SCell activation before the specified delay i.e. before n+34. For example if the UE is in warm start state then it may activate the SCell e.g. at subframe “n+10”. 

In order to ensure that UE is able to able to report the valid CSI as soon as the SCell is activated, it can be specified in the SCell activation requirements that the UE shall start sending CSI from n+8 and the initial CSI reports contain out of range CQI (CQI 0) until SCell is activated. This approach will guarantee that as soon as the SCell becomes activated the UE is able to report the valid CSI i.e. earlier than in subframe “n+34” whenever possible.

4 Impact on RAN1 and RAN2 Specifications
The timings for SCell activation and SCell deactivation are specified in RAN1 specification, TS 36.213, section 4.3. According to which both SCell activation and deactivation delays are defined to be in subframe “n+8” when UE receives the SCell activation/deactivation command in subframe “n”. As agreed in RAN4 earlier that the SCell deactivation delay is unchanged i.e. existing n+8 applies. However, section 4.3 of TS 36.213 needs to refer to the SCell activation delay requirements being defined by RAN4 in TS 36.133. For example the proposed changes to TS 36.213 quite look like below (RAN1 to decide the exact way to capture it):

4.3
Timing for Secondary Cell Activation / Deactivation

When a UE receives an activation command [8] for a secondary cell in subframe n, the corresponding actions in [8] shall be applied according to [TS 36.133]. 
When a UE receives a deactivation command [8] for a secondary cell or a secondary cell’s deactivation timer expires in subframe n, the corresponding actions in [8] shall apply no later than subframe n+8, except for the actions related to CSI reporting which shall be applied in subframe n+8.
In RAN2 specification, TS 36.321, section 5.13, defines activation/deactivation of SCells. In this section the SCell activation delay is referenced to RAN1 specification, TS 36.213. In TS 36.321, section 5.13, it is stated:

The UE shall for each TTI and for each configured SCell:

-
if the UE receives an Activation/Deactivation MAC control element in this TTI activating the SCell, the UE shall in the TTI according to the timing defined in [2]:

One possibility is that TS 36.321 also makes reference to 36.133 for the SCell activation delay. However this can be decided by RAN2. 
Nevertheless RAN1 and RAN2 need to be communicated via LS about RAN4 agreements on SCell activation delay. 

5 Summary
In this paper we have analyzed various aspests of SCell activation delay requirements and their implication on specifications under RAN1 and RAN2. We proposed generic requirements applicable to both intra-band and inter-band CA are defined under the side conditions. 

A release 10 category F CR specifying the SCell activation requirements in TS 36.331 is provided in [3]. A draft LS to RAN1/RAN2 on RAN4 agreements and containing recommendation actions is also available in [4].
The main proposals are:

· Proposal 1: One set of generic SCell activation delay requirement based on cold start-1 (“n+34” subframe) are defined in TS 36.133.

· Proposal 2: The requirement is applicable to both intra-band and inter-band CA.
· Proposal 3: The requirement are applicable under side conditions (Ês/Iot ≥ -3 dB; PCell/SCell received time difference is within ±31.3 µs; RSRP/SCH_RP levels are met for corresponding bands)

· Proposal 4: Send LS to RAN1/RAN2 asking RAN1 to update their relevant specification (36.213) to refer to SCell activation delay requirements being defined in TS 36.133.
6 References
[1] R4-126813, “Meeting minutes for CA RRM ad hoc”, Renesas.
[2] R4-126025, “Way Forward on SCell Activation Delay”, Ericsson, ST-Ericsson, Intel, Renesas, Samsung, CATT.

[3] R4-130487, “SCell Activation Delay Requirements in CA”, Ericsson, ST-Ericsson.
[4] R4-130489, “LS on Agreements on SCell Activation Time”, Ericsson, ST-Ericsson, Draft LS to RAN1 and RAN2.



























