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1 Introduction

RAN4 concluded SCell activation delay for Rel-10 and sent the LS [1] to inform RAN2 (and RAN1) that the UE SCell activation delay is up to 24ms (or 34ms in the worst case). In addition to that, they also informed that reduced SCell activation delay by the UE would be beneficial.
In the meantime, there was similar discussion on early SCell activation [2] in RAN2 and it was concluded that:

=>
RAN2 agree in principle that some UE behavior (e.g. Activation, SRS transmission and PDCCH monitoring) is performed earlier than n+24+X.

This document addresses this issue.
2 Discussion
As indicated by RAN4 and according to the RAN2 agreement, the UE should be allowed to activate the SCell earlier than the activated delay specified in RAN4. With this sense, let’s look at the UE behaviors listed in 36.321 with regards to SCell activation.

· When SCell activation command is received, the UE:

· activates SCell (i.e., CSI reporting/SRS transmissions/PDDCH monitoring)

· (re-)starts deactivation timer

· triggers PHR (if the SCell is configured with uplink)

For CSI reporting, a fix time reference of starting time between the UE and eNB is required to avoid the double decoding issue in eNB. Therefore, it is reasonable that the UE starts CSI reporting from subframe n+8, where the SCell activation command is received in subframe n. Note that if the UE does not have valid CSI measurement results, OOR (out of range) will be reported as specified in RAN1.
Proposal 1: CSI reporting should be started in subframe n+8.

For SRS transmissions and PDCCH monitoring, different from CSI reporting, no fix time reference of starting time between the UE and eNB is required. Also, different UEs may have different activation delay for SCell operations. It means that different UEs apply those behaviors in different timing. In this sense, it is reasonable to start SRS transmissions/PDCCH monitoring up to the UE implementation, but no later than the activation delay specified in RAN4.
Proposal 2: SRS transmissions and PDCCH monitoring can be started before the activation delay specified in RAN4.

For deactivation timer, a fix time reference of starting time between the UE and eNB is required to avoid de-synchronization of activation status between the UE and the eNB. One way is to start it from subframe n+8 as CSI reporting. However, this way may bring strange situation such as deactivation timer’s expiry prior to activation. For instance, let’s assume 20ms deactivation timer value (shortest value) and 34 activation delay (in the worst case). In this case, when the UE receives the SCell activation command in subframe n, if the UE starts deactivation timer in subframe n+8, then the timer will expire (at subframe n+28) before subframe n+34 where the activation is done. We think that this situation is very strange, and should be avoided. 
Another way is to start the timer from subframe n+24 or n+34. In this way, the situation above mentioned does not happen, but because the starting time of the timer is delayed for the UEs capable of early SCell activation, some SCells for those UEs could unnecessarily remain activated. However, we consider such inefficiency negligible. Among n+24 and n+34, we think that n+24 is better because n+24 is a typical case.
Proposal 3: Deactivation timer should be started in subframe n+24.

When we had 8ms SCell activation delay, all UE behaviors about SCell operation (i.e., CSI reporting/SRS transmissions/PDDCH monitoring) were started in subframe n+8, where the SCell activation command is received in subframe n. We think that only when all the UE behaviors were started, then the event “SCell activation” is assumed to occur. Then, we believed that upon the event “SCell activation” the PHR is triggered in subframe n+8.
Now, due to the early SCell activation, starting time of the UE behaviors about SCell operation is spread out between n+8 and the specified activation delay. However, even in this case, we think that the same approach above can be applied. I.e., once all the UE behaviors (i.e., CSI reporting/SRS transmissions/PDDCH monitoring) are started, the event “SCell activation” is assumed to occur. It means that the PHR can be triggered earlier than the specified activation delay.

Proposal 4: According to the event “SCell activation”, PHR can be triggered before the activation delay specified in RAN4.
Regarding proposal 1 to 3, because the current activation timing is specified in RAN1 specification, we think that a LS on RAN2 agreements to RAN1 (and RAN4) is necessary.

Regarding proposal 4, we think that if it is common understanding that in the context of PHR, the event “SCell activation” occurs when all UE behaviors about SCell operations are started, we don’t need to explicitly specify the PHR related issue in specifications.

Proposal 5: It is proposed to send a LS to RAN1 and RAN4 to inform RAN2 agreements on proposal 1 to 3.

3 Conclusions

With regards to early SCell activation, we propose to agree followings:
Proposal 1: the CSI reporting should be started in subframe n+8.

Proposal 2: SRS transmissions and PDCCH monitoring can be started before the activation delay specified in RAN4.

Proposal 3: Deactivation timer should be started in subframe n+24.

Proposal 4: According to the event “SCell activation”, PHR can be triggered before the activation delay specified in RAN4.
Proposal 5: It is proposed to send a LS to RAN1 and RAN4 to inform RAN2 agreements on proposal 1 to 3.
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