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Discussion 

1. Introduction

In RAN4#64bis, further discussion on SCell activation timing took place during two adhoc sessions and agreements were reached in [1]. The main outstanding issues are
1. Whether it is possible to define warm start requirements based on the warm start definition in [1]
2. Values of various parameters such as T0, T1 and T2 from [1].

2. Discussion

First we consider the warm start definition agreed in Santa Rosa

· Definition:
· A UE when configured with intra-band CA has fully acquired SCell timing prior to receiving an SCell activation command or;
· A UE when configured with inter-band CA has acquired SCell timing in that the UE has measured the SCell over the last T0 seconds prior to receiving an SCell activation command and; 
· UE receiver is active for receiving at least synchronization signals (PSS/SSS) and CRS on SCell
From this definition, we observe that it is necessary to know whether the UE receiver is active to determine whether warm start or cold start requirements are met.
Observation 1 : Based on the agreed warm start definition, it is necessary to know whether the UE receiver is active to determine whether warm start or cold start requirements are met.

Since different UE architectures and implementations are possible, we assume that an eNB could not know whether the UE receiver is active. In some cases it may be safe to assume an inactive receiver (eg if CA has just been configured) but even for intraband contiguous CA it is possible that a UE has implemented dual receiver branches and has the relevant RF branch shut down when the MAC CE activation command is received from the PCell. So the corollary 
Due to this observation, there may be two alternative ways of handling warm start requirements
Alt-1 : Warm start requirement is not defined, since there is no guarantee for the eNB that the UE is performing a warm start, and it would anyway be necessary to assume that the latest time the UE can be active is subframe (n+24) based on the already agreed requirement for cold-start-2

Alt-2 : Warm start requirement is defined as an optional performance requirement which may be met in some conditions (when the UE receiver is active and other agreed conditions in [1] are met) by certain UEs.

Since there is no guarantee that a warm start procedure is being performed, we have a preference towards Alt-1, since it is not clear that alt-2 improves the operation of carrier aggregation at system level. Nevertheless, if there is strong interest in alt-2 in RAN4, it could be considered similarly to other optional requirements which have been defined for radio resource management in 36.133. We therefore provide suggested values for T0 and T1, in case RAN4 selects the latter alternative.
Value of T0
The definition of T0 can be seen from [1]:
A UE when configured with inter-band CA has acquired SCell timing in that the UE has measured the SCell over the last T0 seconds prior to receiving an SCell activation command

Our understanding of T0 is that it is different from the time taken to acquire the timing. T0 is a time such that if the UE has not measured the SCell within the last T0 seconds, the timing is considered to be unknown. From this perspective, the SCell measurement cycle is important and our assumption is that if the UE is measuring the SCell with the longest possible measurement cycle, the SCell timing should still be considered known. Hence we propose T0=1.28s. Note that this does not imply that the SCell timing should be considered unknown if the cell has not been successfully measured within 1.28s. 
Proposal 1 : If alt-2 is selected, T0=1.28s is recommended

Value of T1
Based on earlier analysis in [2], we believe that the warm start procedure could be completed within 9ms of reception by the UE of the MAC-CE command implying activation
Proposal 2 : If alt-2 is selected, T1=9ms is recommended

Value of T3
T3 is the time taken to perform a blind cold start of the SCell. In RAN4#64bis it was agreed that the side condition for the SCell has Ês/Iot ≥ [-3] dB. We assume that at this SNR up to two attempts may be necessary to detect the PSS and SSS of the SCell, and due to the asynchronous nature of the activation, this implies an additional 15ms compared to cold-start 2.

Proposal 3 : Define T3=39ms for cold-start-1
3. Specification aspects

Assuming that previous proposals are agreeable, we consider how to specify the additional requirements for SCell activation in 36.133 and other specifications.

To introduce the requirements for SCell activation, it seems cleanest to introduce a new section in 36.133. The chapter in which to add the new section is not obvious, but it could for instance be added in chapter 7, “Timing and Signalling Characteristics”. A text proposal is provided for further discussion

Start of text proposal
7.7
Scell Activation timing

7.7.1
Introduction

SCell activation delay is defined as the time from when the UE receives a MAC-CE command implying activation of an SCell until the time when the activation actions. These actions include
-
SRS transmissions on the SCell;

-
CQI/PMI/RI/PTI reporting for the SCell;

-
PDCCH monitoring on the SCell;

Note that timing requirements for SCell deactivation are separately specified in [20].

7.7.2
Requirements

Requirements are applicable for both FDD and TDD carrier aggregation.

For intraband contiguous carrier aggregation, the SCell activation delay shall not exceed [24]ms. For interband carrier aggregation where more than [1.5] seconds has elapsed between the configuration of the Scell and the MAC-CE command implying activation, the SCell activation delay shall not exceed [24]ms. For interband carrier aggregation where not more than [1.5] seconds has elapsed between the configuration of the Scell and the MAC-CE command implying activation, the SCell activation delay shall not exceed [39]ms.
4. Conclusions

This contribution provides a way forward to close the outstanding issues for SCell activation. We make the following observations and proposals
Observation 1 : Based on the agreed warm start definition, it is necessary to know whether the UE receiver is active to determine whether warm start or cold start requirements are met.

Alt-1 : Warm start requirement is not defined, since there is no guarantee for the eNB that the UE is performing a warm start, and it would anyway be necessary to assume that the latest time the UE can be active is subframe (n+24) based on the already agreed requirement for cold-start-2

Alt-2 : Warm start requirement is defined as an optional performance requirement which may be met in some conditions (when the UE receiver is active and other agreed conditions in [1] are met) by certain UEs.

Proposal 1 : If alt-2 is selected, T0=1.28s is recommended

Proposal 2 : If alt-2 is selected, T1=9ms is recommended

Proposal 3 : Define T3=39ms for cold-start-1
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