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Discussion 
1 Introduction

In last RAN4 meeting, the WF on SCell activation delay [1] has been approved. In this WF, companies are invited to further investigate the activation delay for warm_start and cold_start1. In this paper, we are providing our understanding for the activation delay requirements for such above states. 

Also, the approach of introducing pre-activation in [2] was confirmed. The pre-activation state is proposed as 

· 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.

In this paper, we are providing further clarifications regarding CQI sending in pre-activation state. Furthermore, we are revisiting the second bullet regarding the SRS transmission in per-activation state as well as PDSCH monitoring. We also recognized that RAN2 should be noted about such pre-activation approach in terms triggering sCellDeactivationTimer in RAN2 spec.  
2 Discussion 
Activation Delay
As agreed in R4 #64 meeting, activation delay for cold_start2 is defined as 24ms. Also, the difference of cold_start2 and warm start is whether the RF chain is activated or not. The RF activation state nowadays is unknown to eNB. If network would like to know exact activation delay by differential the RF activation states, new network signaling may be needed. In order to avoid introducing such above new signaling, one consideration as proposed in [3] is to defining the activation delay of warm start as same as cold_start2. By defining same activation delay for warm_start and cold_start2, network could expect the activation is completely finalized by n+24 if activated scell’s timing is known to UE.  

Proposal 1: Defining the warm_start activation delay as same as cold_start2, i.e., T1 = 24ms.  

Furthermore, it is benefit for network to know if activated scell’s timing is known to UE or not. As proposed in [3], 

Proposal 2: Defining whether the timing is known or not according to the how long the time period between sending Configuration RRC command and sending activation MAC command is, i.e., T0 = 5 measurement cycles.  
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For cold_start1, longer activation delay comparing with cold_start2 is expected due to time used for UE to acquire the SCell’s timing. Depends on the side condition and timing acquiring implementation, varied activation delay of cold_start1 had been proposed in previous RAN4 meetings. Basically, cold_start1 state is introduced based on the scenario that network could blind activate SCell immediately after configuring certain SCell even without any measurement report. We think such blind activation is not typical CA operation case, i.e., network configure measurement for configured SCell, however, network activate that cell without any measurement report. One arguments raised in previous meeting, for intra-band CA case, network could blind activate Scell which collocated with PCell by assuming timing acquisition may not needed in that case. However, we think such limitation will certainly limit the CA operating scenario, i.e., deploy intra-band CA in scenario of Marco + RRH. Furthermore, without defining activation delay, network could also aware activation is completed by receiving valid CQI of SCell in PCell resource. Therefore, we proposed that 
Proposal 3: Do not define the activation delay requirements for cold_start1, i.e., T3 is not applicable 
Pre-activation 

Following points seem the current RAN4 understanding w.r.t SCell pre-activation.

· UE starts CQI reporting (possibly OOS) at n+8 

· UE starts real CQI reporting sometimes between n+8 and n+24 (let’s denote it as n+x)
There are number of actions UE has to take upon SCell activation. CQI reporting is just one of them. 
· SRS transmission on the SCell

· PDCCH monitoring on the SCell (in case of self scheduling)

· PDCCH monitoring for the SCell (in case of cross carrier scheduling)

· Starting sCellDeactivationTimer  
In previous discussion, SRS is not allowed to be transmitted in pre-activation state by assuming UE RF synchronous is not done. However, in our understanding, by allowing UE to send CQI in pre-activation state is to enable UE who could complete its activation process be scheduled once upon it sends valid CQI of SCell. In order to fully take advantage of earlier finalizing activation process, SRS transmission should be also allowed if UE really get ready for its both RF chain of uplink and downlink. Therefore, we think it is benefit to allow behaviours below: 
· UE can start SRS transmission on the SCell only when SCell is really activated at n+x.  
· UE can start PDCCH monitoring on the SCell only when SCell is really activated at n+x. 

· UE can start PDCCH monitoring for the SCell when UE completes Activation/Deactivation MAC CE decoding at n+x. 
It would be desirable to start sCellDeactivationTimer at a known time. Otherwise, ENB does not manage the timer properly. The proposal is to start the timer at n+8. In principle this issue needs to be handled by RAN2. However given the challenging schedule to complete REL-10, it would be better to make a tentative decision.  
Proposal 4: UE starts CQI reporting and sCellDeactivationTimer at n+8, starts PDCCH monitoring on the SCell, PDCCH monitoring for the SCell and SRS transmission on the SCell at n+x.

The current assumption on x seems the subframe when UE transmits the real CQI for the SCell that is larger than 8 but smaller than 24. Considering following points, it seems not the quickest way. 
1. Real CQI reporting requires at least 4 subframes warm-up period (CQI reporting at n requires UE to measure at n-4).

2. SRS opportunity may come earlier than CQI opportunity. The periodicity of CQI and SRS are similar (both starting from 2 ms and increase by factor of two until they reach 160 ms). 

The proposal is to define x such that earliest SRS opportunity is also taken into account.
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Proposal 5: x denotes the subframe whichever comes first between when the first real CQI is reported or when SRS is transmitted. SRS on the SCell is transmitted at the first SRS opportunity after RF is ready. 

The next question would be how to capture it in the specification. The Activation timing is captured in 36.213. It can be updated as below.

	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 in subframe n+x, except for the actions related to CSI reporting and sCellDeactivationTimer which shall be applied in subframe n+8. x is greater than or equal to 8, smaller than or equal to 24 and corresponds to the subframe when the real CSI is reported or when the SRS is transmitted first time whichever comes first. 
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.


Proposal 6: To send an LS to RAN1 and RAN2 to inform RAN4 decision on the issue.
3 Conclusion
In this paper, we proposed our consideration for remained activation delay requirements for warm_start and cold_start1. Furthermore, based on agreed pre-activation states, we further propose the behavior in pre-activation state should be clearly defined. In summary, we hope RAN4 will take the following proposals into account in defining activation delay and pre-activation state: 
Proposal 1: Defining the warm_start activation delay as same as cold_start2, i.e., T1 = 24ms.  

Proposal 2: Defining whether the timing is known or not according to the how long the time period between sending Configuration RRC command and sending activation MAC command is, e.g. 5 measurement cycles.  

Proposal 3: Do not define the activation delay requirements for cold_start1. 
Proposal 4: UE starts CQI reporting and sCellDeactivationTimer at n+8, starts PDCCH monitoring on the SCell, PDCCH monitoring for the SCell and SRS transmission on the SCell at n+x.

Proposal 5: x denotes the subframe whichever comes first between when the first real CQI is reported or when SRS is transmitted. SRS on the SCell is transmitted at the first SRS opportunity after RF is ready. 

Proposal 6: To send an LS to RAN1 and RAN2 to inform RAN4 decision on the issue.
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