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1
Introduction
In last meeting the details of SCell activation timing was discussed and how the activation should be reflected to TS36.321 procedures. In the discussion several arguments were raised regarding need to specify tightly UE actions and timing of those. The agreement of the meeting where following:

1)
PHR is triggered in subframe n+8

2)
sCellDeactivationTimer is started in subframe n+8
3) 
from n+8, the UE shall monitor PDCCH for both uplink and downlink DCIs for a SCell that is activated

4)
SRS reports can be started in subframe n+8
5)
CQI reports are first started in subframe n+8 at the earliest

6) 
CQI measurements start in subframe n+8 at the latest

However, there were still different understanding on UE implementation freedom and how these decision should be captured in the specification and thus the detailed CR was left to under email review. In this paper we take another look on the issue and consider whether some of these decision should be reconsidered. 
2
Discussion
2.1 
sCellDeactivationTimer
In last meeting, there was general consensus that start of the sCellDeactivationTimer is to be synchronised between UE and eNB. Even thought the start of sCellDeactivationTimer could have been defined to some other subframe (e.g. reception of MAC-CE) we see that current definition sCellDeactivationTimer is started in subframe n+8 works fine. Thus there is no need reconsider this further.
2.2
Sending SRS and reporting CQI
The sending of SRS and reporting CQI was also defined to be started only at n+8. The reason for this was the eNB having exact knowledge when UE starts sending SRS and reporting CQI, and with exact knowledge the eNB can utilise its resources most efficient manner.  With this arrangement the eNB could in theory deactivate SCell of one UE and activate SCell of another UE in same subframe and utilise same resources on sending SRS and reporting CQI.

However, due to HARQ retransmission probability, the deactivation may not occur at given TTI and collision of sending SRS may occur. Thus such aggressive reusing of SRS resources sounds quite artificial option and in practice resources that UE is going use after SCell activation needs to be free before eNB send MAC CE with SCell activation, if collisions are to be avoided.

Furthermore, in our understanding, the RAN1 has agreed that format of CQI reporting is following the SCell configuration status and thus not changing in activation/deactivation status of the SCell, there is no ambiguity in eNB decoding process.

If such is the case, we see little benefit why faster UE could not start sending SRS and CQI even few subframes earlier than n+8. 

Following additional benefits could be identified to allow faster UE operation in Rel10 time frame:

1) 
The solution would be fully forward compatible, allowing 3GPP define for that minimum activation delay in certain release onwards is shorter, e.g. Rel12 onwards activation time would be e.g. n+6, (naturally deactivation timer resetting needs to be kept at n+8). As we now decide that sending SRS and reporting CQI happens only at n+8, it is very difficult in future improve this value without backward compatibility problems in Rel10 network. 

2) 
We would not introduce “activation time” into this process which was avoided by careful design in RRC signalling due to learning’s from Rel99, rather allow UE to act as fast as possible.

However, when looking the comments during the email discussion, it seems that majority companies do not see above issues that beneficial and prefer to define that SRS and CQI reporting starts exactly at n+8. 

2.2
PHR trigger at SCell activation

The one of the main debated points was the timing of the PHR trigger. It was earlier agreed that PHR will be triggered at SCell activation but as the timing of the activation process was not known now further definitions were done. In last meeting, it was claimed that is it important that network knows the exact timing of PHR triggering and thus faster triggering was considered to be not allowed. However, in our view RAN2 should first agree what are the intension and the motivation of the trigger. There can be two purposes:

1) 
PHR will be triggered as fast as possible to inform PHR report (PHR and Pcmax) of the PCell and already active SCell having uplink grant, and include virtual PHR of the SCell being activated.

2) 
PHR should be triggered such a manner that it includes the real PHR and Pcmax value for the newly activated SCell,  to allow the eNB more accurate scheduling on SCell. Thus the optimum time moment when the PHR should trigger is when there is first uplink transmission, i.e. uplink grant, on SCell being activated.
If the motivation is the first one, there seems to be no reason to mandate the UE to trigger PHR at n+8, as any faster UE able to react and activate SCell faster could send the PHR report earlier to the eNB confirming also in MAC CE bitmap that SCell is now active. Secondly the eNB can figure out to which grant the received PHR was coming from, and for UE reporting PHR e.g. n+6 would have fewer subframes time when eNB scheduler is able to take account the new PHR when scheduling PCell and activated SCell. 

If the intension of the PHR trigger was the second one, we can note that the first subframe where the network can really schedule the Uplink or Downlink is at subframe n+8, with certainty that UE is following the grant. This is due to agreement at R2-110620, which defines that UE shall not follow any downlink assignments or uplink grants for the Scell, and the fact that wording in R2-110621 (not yet principle agreed) defines that: activate the SCell in subframe n + 8. Also majority of the companies expressed the view in email discussion that we need to define activation time exactly, further outlining this issue. 

Finally we should note that based on existing decisions, the PHR report can be transmitted via any uplink carrier which is having grant for uplink transmission.
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Figure 1: SCell Activation Timing
The consequence of these definitions are that PHR triggering at n+8 will only contain virtual PHR for newly activated SCell if UE has grant in subframes n+8 … n+11. Only method for eNB to obtain PHR with real PHR value and Pcmax value triggered at n+8 would send uplink grant at n+8 to the UEs PCell and SCell, but not schedule UE uplink during subframes n+8 … n+11 at all. As one of the main reasons for uplink carrier aggregation is to improve UEs peak throughput we see that this design is very cumbersome and having design where eNB needs to make discontinuations at uplink scheduling to get meaningful PHR report at SCell activation should be avoided. 

Two ways for solving this issue could be identified:
1) 
Consider that the intension of the PHR trigger was to get fresh PHR from active uplinks and virtual PHR from other uplink as fast as possible from UE at SCell activation. This would basically mean that there is no need restrict the UE implementation to trigger PHR at n+8  but UE could do it faster when SCell is active.

2) 
Consider that PHR should be triggered at the subframe when there is the first uplink transmission i.e. uplink grant, at newly activated SCell. In this case the trigger should be modified to e.g.: at subframe after activation of an SCell with configured uplink having valid uplink grant for the activated SCell 
3) 
Naturally one could solve this issue by mandating that the UE is able to receive uplink grants already at n+4 so that eNB would be able to schedule uplink transmission for SCell being activated to n+8. Considering practical implementations and fact that RAN4 spend quite some time to define to figure out that n+8 is good compromise with performance and implementation complexity, this solution is not seen realistic. 
In addition, the option 2 introduces separate PHR report to trigger for each SCell in case when multiple SCell are activated by same MAC CE, but the first uplink grants are scheduled to different subframes for the activated SCells. Separate PHR reports ensure that eNB has fresh PHR information for both SCells. 
Therefore from Renesas point of view we have preference on option 2 and we propose to modify slightly the PHR trigger at SCell activation. 
4
Conclusion
In this contribution timing aspects of SCell activation has been considered and the agreement from previous RAN2 meeting. We have identified that based latest agreement, we get quite unfortunate design when the PHR is triggered at SCell activation. As TSG-RAN has not yet frozen the Rel10 functionality, we believe that it is worth to make efforts to make design correct now. Therefore we propose that RAN2 considers:
1) 
Consider that PHR should be triggered at the subframe when there is the first uplink transmission i.e. uplink grant at newly activated SCell. 
In this case the trigger should be defined for e.g.: 
at subframe after activation of an SCell with configured uplink having valid uplink grant fo the activated SCell
The draft CR for this is provided in Tdoc R2-111147.
_1358074846.vsd
￼


MAC CE


act./deact. command


Transient Period N subrames


First DL/UL
Scheduling for SCell


eNB


UE


ACK


x


x+2


x+3


x+4


x+5


x+7


x+6


Regular mode  of operation


...


Regular mode  of operation


MAC CE


x+1


OK


x+8


x+9


x+10


x+11


x+12


First Uplink
TX for SCell



