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1 Introduction

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

One LS from RAN4 [1] show RAN4 has finish the job to decide value X. Here is the content related to RAN2:
· Upon receiving the SCell activation command in subframe N, the UE SCell activation delay is up to N+24, and the UE shall be able to transmit valid uplink signals for the SCell no later than subframe N+24 provided that the UE has sent a valid measurement report including the SCell within max ([5 measCycleSCell, 5 DRX cycles]) before the reception of the SCell activation command,
· Otherwise, assuming conditioned on successful SCell detection on the first attempt, the UE SCell activation delay is up to N+34 upon receiving the SCell activation command in subframe N, and the UE shall be able to transmit valid uplink signals for the SCell no later than subframe N+34. RAN4 does not intend to specify the conditions in which the first detection attempt is expected to be successful, or the activation delay if further attempts are necessary.
· BS can assume PCell will not be impacted (no interruptions) after N+9 (N is the subframe when the SCell activation command is received by UE)
· In practice, a UE may have shorter UE SCell activation delay than the UE SCell activation delay specified in the minimum requirements, i.e. before the timing in the minimum requirement but after N+8 (N is the subframe when the SCell activation command is received by UE). Both UE and network should be able to benefit from reduced SCell activation delay by the UE, following the current activated state operation defined in 36.321, i.e.
· activate the SCell; i.e. apply normal SCell operation including:

- SRS transmissions on the SCell;

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

-PDCCH monitoring on the SCell;

-PDCCH monitoring for the SCell

· start or restart the sCellDeactivationTimer associated with the SCell;
· The SCell deactivation delay is the same as specified in TS 36.213.
This paper intend to discuss what is detail impact to RAN2’s specification considering the achieved agreement.
2 Discussion

It is clear that eNB can differentiate which minimum activation delay requirement should be applied based on the condition whether it has received a valid measurement report including intended SCell within max ([5 measCycleSCell, 5 DRX cycles]) before it sent SCell activation command. So in the following text N+24 and N+34 is denoted as N+24/34.
Then activation procedure could be modelled as 3 phases:
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Figure 1

It is clear what we need specify is pre-activated phase. As RAN4 LS point out some UE can actually finish activation procedure bit earlier than minimum requirement. In Figure 1 that point of time is indicated as N+Y. 

As [2] points out there following 4 issues should be discussed within pre-activated phase:
1, when and how to report CQI

2, when to start sCellDeactivationTimer
3, when to send SRS 

4, when to start monitoring PDCCH

In addition if eNB can know when is N+Y, it would help eNB to start scheduling this SCell in time. So following issue5 should be also discussed:
5, How does eNB know where is N+Y

2.1 ISSUE1: when and how to report CQI
Technically eNB should know exactly when UE will start to report periodic CQI to avoid decoding issue. [1] proposed at last meeting that UE should start CQI report at N+8 to avoid any difference between intra-band/inter-band and different measurement cycle of intended SCell. This proposal is fine for FDD system. But for TDD system it is not clear whether this proposal can be applied.
At last RAN2 meeting it is also confirmed in UP session:

=>
RAN2 confirms that the UE has to send HARQ feedback for MAC CE.
We think it is related to the magic number interruption requirement of PCell i.e. N+9. It is because FDD UE will always feedback ACK/NACK at N+4 and RAN4’s maximum requirement on glitch is 5ms. However TDD UE will feedback ACK/NACK after k ms where k follows table 10.1.3.1-1 of 36.213:
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Table 10.1.3.1-1 of 36.213

So it seems the interruption to PCell could be different between FDD and TDD. In the following Figure2 indicate the scenario:
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Figure 2

If UE doesn’t decode activation command correctly, then UE will feedback NACK at subframe n+k. Because UE doesn’t realize that it should activate one SCell, UE actually will do nothing including RF tune. So there is no glitch also. If UE decode activation command correctly then UE need feedback ACK (the yellow one) at first to let eNB know activation procedure is started. In that case PCell will be impacted during subframes [n+k, n+k+5] which is different from RAN4’s requirement. Another kind of UE’s implementation is to allow glitch before ACK feedback (the red one). In that case the impact to PCell could still be controlled before N+9. Because maximum requirement on glitch is 5ms while majority of ACK timing for TDD is bigger than 5ms, it is still feasible.
Observation: RAN2 confirm that whether to feedback ACK for activation command before or after RF tune is up to UE’s implementation.

It looks like between [N+8, N+k] there might be some problem due to the fact that eNB hasn’t received ACK/NACK. But after looking at the table closely we think only k=8 will cause ambiguity. For other cases because there is no UL subframe between [N+8,N+k] subframe, so it will not cause any problem. As for k=8, it will cause trouble for the case where measurement cycle is less than 640ms i.e. no glitch is allowed or when real glitch is less than 5ms. But we intend to think it is kind of corner case. 
Proposal1: UE start to report periodic CQI at N+8

2.2 ISSUE2: when to start sCellDeactivationTimer 
One of the requirement for this timer is it should be started at fixed time to avoid asynchronization between UE and eNB. And since some UEs are expected to finish activation procedure earlier than N+24/34, so it is preferred to start as early as possible i.e. N+8. One of the concern is minimum value of this timer is 20ms. So if it is started at N+8 ms, this timer will expire before N+34 then it results in activation failure if UE hasn’t finished activation procedure before that. We think eNB can choose proper parameter configuration to avoid such issue. For example eNB can always choose to configure such small value after UE is activated or when it can even reconfigured it to be a bigger value before it sends activation command MAC CE.
Proposal2: UE start sCellDeactivationTimer at N+8

2.3 ISSUE3: when to transmit SRS
There is no any issue related to decoding ambiguity because before eNB can make sure UE has finished activation procedure it will not schedule any PUSCH on this intended SCell. To follow the principle RAN2 agreed at last meeting, SRS transmission should be allowed at any subframe between [N+8,N+24/34].

Proposal3: SRS transmission is allowed at subframes between [N+8,N+24/34]
2.4 ISSUE4: when to monitor PDCCH
Once UE finishes activation procedure it can start to monitor PDCCH. There should be no any limitation on this. To follow the principle RAN2 agreed at last meeting, PDCCH monitoring should be allowed at any subframe between [N+8,N+24/34]
Proposal4: PDCCH monitoring is allowed at subframes between [N+8,N+24/34]
2.5 ISSUE4: where is N+Y
When UE is not ready, UE will do nothing but send OOR. Once it is ready it will start to send valid CQI and/or SRS. Valid CQI report maybe a bit late than SRS because it need some few subframes to do measurement, but it is hard to say it will occur always like this due to interleaved subframe configuration of CQI report and SRS transmission. Another point is eNB can rely on first either valid CQI or received SRS transmission. So from UE point of view, we don’t have to specify anything about this. 
Proposal5:  When UE finish activation procedure exactly is up to UE’s implementation
3 Conclusion
Based on above discussion, it is proposed that UE’s action related to activated state should be started no later than N+24/34 except for CQI report and sCellDeactivationTimer. 
Since the activation/deactivation related timing is captured in 36.213, one LS capturing agreement in RAN2 should be sent to RAN1and RAN4 [3]. Example of text proposal for 36.213 could be found in section 5.
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5 Text proposal

Beginning of Text Proposal

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 no later than subframe n+24 or n+34[10], except for the actions related to CSI reporting and sCellDeactivationTimer which shall be applied in subframe n+8. 

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.
End of Text Proposal
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