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1. Introduction

In RAN4#64, further discussion on SCell activation timing took place during two adhoc sessions and agreements were reached in [1]
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In addition the earlier way forward still stands and the following agreements were already reached in RAN4#63-AH meeting[2].
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2. Discussion

Now that β, the maximum allowed activation time cold start-2 has been agreed to be 24ms, it seems feasible to consider the differences between this case, and both cold-start-1 and warm-start, so that the outstanding work on SCell activation timing can be completed. We begin by reviewing the agreement on CSI reporting, which was that “Alt-2 from R4-124364 would be taken as a working assumption, however this can be revisited if X is close to Y”. The description of alternative 2 is reproduced from [3] for convenience.
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So far we have not identified any reason to mandate that the UE spends a certain amount of time in preactivated state, and we think that Y=8 could be assumed, ie the UE is still allowed to activate on subframe N+8. For instance implementations may not be performing RF retuning in certain configurations and in many cases it may be possible to keep SCell activation timing according to the existing specification. Hence, to facilitate the further discussion we propose that the shortest possible preactivated state is 0ms, ie Y=8. For this case, there is significant difference between the shortest possible activation time (N+8) and the already agreed β=24ms, it seems to confirm that there is benefit to the overall scheme.
Proposal 1 : Alternative 2 from R4-124364 is confirmed, and the preactivation state shall be introduced with Y=8
Next we consider the appropriate values for α and λ. Considering α first, we note the agreement of the CA RRM adhoc that the fundamental difference between cold-start-2 and cold-start-1 is whether the PSS/SSS needs to be used for timing acquisition. Due to the 5ms periodicities of PSS and SSS the absolute minimum difference between cold-start-2 and cold-start-1 would be 5ms, however some discussion has taken place on the reliability needs of the activation procedure and whether it should be assumed that PSS/SSS can be detected on any arbitrary attempt. From system perspective it does not really make sense to do a blind configuration and activation of the Scell unless the eNB has a good confidence that the SCell activation will succeed – for instance because of collocated coverage with the PCell. For this reason we think it would be reasonable to define RAN4 requirements for the case that PSS/SSS can be reliably detected. Naturally there may be cases where PSS/SSS detection fails and in these cases the UE would be expected to spend longer in preactivated state. Hence in practice it may be beneficial for the eNB to wait somewhat longer than N+X to improve the reliability of SCell activation in cases where the side conditions do not allow the PSS/SSS to be detected on the first attempt.
Considering that 5ms is theoretically the shortest time for detection of PSS and SSS, we propose to define α=30ms which is based on the already agreed β=24ms + an additional 6ms which gives a 1ms implementation margin. 

Proposal 2 : Define α=30ms for cold-start-1
Another aspect is the conditions in which PSS/SSS detection is necessary to be performed. In our understanding, the only case in which cold-start-1 rather than cold-start-2 requirement should apply is

· Interband carrier aggregation – for intraband case deployment considerations mean that the UE is able to assume that the timing is within less than CP/2 of the PCell timing without PSS/SSS – otherwise single FFT reception of the CA signal is impossible. Release 11 non contiguous CA could be considered as a special case here, and it may be possible that cold-start-2 
· Activation occurring in a short window after the UE has configured the SCell but before the UE has successfully measured it.
Taken together, this means that we think the definition of whether cold-start-1 or cold-start-2 should be considered depends on the type of carrier aggrergation (for intraband contiguous case, cold-start-2 always applies) and moreover RAN4 could define a window during which the cold-start-1 requirement applies.

Our thinking is that the duration of this window is not especially critical, particularly if there is only 6ms difference between cold-start-1 and cold-start-2. Before the UE is able to perform measurement of the SCell, it needs to have acquired timing so there may be a relationship to the SCell-meas-cycle. However, to keep things simple, and because of the non criticality of the requirement, we propose that the window would be 1.5s which is slightly longer than the longest SCell measurement cycle.
Proposal 3 : For intraband contiguous CA, cold-start-2 or warm-start requirement can always be assumed. For interband CA, cold-start-1 requirement applies if less than 1.5s has elapsed between the configuration of the SCell and the activation, otherwise cold-start-2 applies.

Finally, the warm-start requirement is considered. Since the network has no way to know if the UE implements carrier aggregation using an already activated RF chain, the benefits of warm-start requirements are not clear – the eNB will anyway need to assume the worst case that the UE is not using an already active RF chain. Moreover, the estimated time needed to start an RF chain is not great so warm-start could be expected anyway have a value close to 24ms. Based on this, we think it may be suitable to define λ=24ms.
Proposal 4 : λ=24ms is defined, so there are no separate requirements for cold-start-2 and warm-start.
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.

Preactivation state clearly needs to be introduced in RAN1/2 specifications since it has an impact to CSI reporting and the timing in which a UE will enter activated state. Thus, RAN1 and RAN2 would need to be informed of the decision by LS. RAN4 could also indicate in the LS that Y=8ms, ie the UE is not required to spend time in the preactivated state and the value of X should be specified by RAN4 for different cases.

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 defined in [17] have been completed. 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 [30]ms.
4. Conclusions

This contribution provides a way forward to close the outstanding
Proposal 1 : Alternative 2 from R4-124364 is confirmed, and the preactivation state shall be introduced with Y=8

Proposal 2 : Define α=30ms for cold-start-1

Proposal 3 : For intraband contiguous CA, cold-start-2 or warm-start requirement can always be assumed. For interband CA, cold-start-1 requirement applies if less than 1.5s has elapsed between the configuration of the SCell and the activation, otherwise cold-start-2 applies.

Proposal 4 : λ=24ms is defined, so there are no separate requirements for cold-start-2 and warm-start.
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Alt-2 from R4-124364 would be taken as a working assumption, however this can be revisited if X is close to Y


Reconfirm decision to develop a generic requirement for FDD and TDD


PSS and SSS acquisition is assumed for cold start1


Additional agreement from coffee break adhoc 14/8/2012 : Cold start 2 agreed to be [24ms]








Requirements of SCell activation time


Identical requirement for TDD and FDD cases


Identical requirement for Intra-band and inter-band cases


Requirements are defined separately based on SCell states


“Cold-Start 1” 


SCell RF is not activated


Timing information is unknown


Not possible for intraband contiguous CA


“Cold-Start 2”


SCell RF is not activated


Timing information is known


“Warm-Start”


RF is already activated. 


Timing information is known


8ms for deactivation is sufficient


Activation time for Cold-Start 1


The allowed maximum activation time is [α] ms, α is FFS.


Activation time for Cold-Start 2


The allowed maximum activation time is [β] ms, β is FFS.


Activation time for Warm-Start


The allowed maximum activation time is [λ] ms, λ is FFS


All interested companies are recommended to provide the analysis of above three cases and the exact activation and the definition of timing-known/timing-unknown in August RAN4 meeting.


It is FFS if the UE will be allowed to send CSI to eNB if UE has completed the SCell activation before allowed maximum activation time in cold-/warm-start








Alternative 2)  Activated on N+Y (Illustrated in Figure 3)


Note that to explain the activated/ de-activated status, we add the new status “Pre-activated” in Figure 3.


Pre-activated status:


UE shall feedback both PCell and SCell CQI values on PCell resources to NW in order to avoid the mis-match between NW and UE.


However, SCell CQI values are set to “Out of Range” because UE can not receive PDSCH on SCell. And NW can know the UE status by feedback CQI since CQI except for “Out o Range” indicate that the UE already have shifted to activated.


UE can not transmit uplink (PUSCH, Periodic SRS, at el) on SCell because UE SCell RF synchronous is not done.


Activated status:


NW can allocate downlink and uplink resources to SCell.





Figure 3  The activation/ deactivation status on Alternative 2
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