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1
Introduction
In RAN2 #81bis meeting, there was discussion about the SCell activation issue under the latest RAN4 status. Discussion was focus on the principle of early activation of SCell, the timing when UE is specified to transmit CSI, start sCellDeactivationTimer, etc. and also the case if there is collision between the PHICH transmission and glitch due to RF retuning. 

RAN4 has sent LS to RAN2 about the requirement of SCell activation time, and in this paper, we give our analysis and discuss the way forward. 
2
Early activation of SCell
In last meeting, RAN2 has agreed about the principle that some UE behaviour (e.g. Activation, SRS transmission and PDCCH monitoring) is performed earlier than n+24+X. However, when should UE start to transmit CSI and when should UE start the sCellDeactivationTimer has not been decided. 
One concern from the last meeting discussion was that if we specify UE start to transmit CSI at subframe n+8 where n is the subrame where activation command is received, there will be the case that UE can’t actually transmit CSI because of the RF retuning glitch. Having such defined starting time for CSI reporting is considered important for NW side to avoid blind detection but it is also important to make sure the specification is feasible for all the UE implementations. 
One potential way to solve this is to confirm the assumption that such RF retuning glitch is invisible to PHY/MAC spec. Then we could consider that CSI is transmitted from MAC/PHY point of view even it is finally failed in the RF front-end. We think RF retuning glitch is different from measurement gap because it is more about UE implementation which is not known to eNB where as measurement gap is configured by eNB and also well specified in all the 3GPP specifications. For example, certain UE may not need to make a glitch, or make a much shorter interruption than the 5ms requirement.. Therefore, we think RAN2 could discuss in general whether such kind of RF retuning glitch is visible to MAC/PHY or not at first. And we could let UE start the CSI transmission at subframe n+8 from a MAC/PHY specification perspective if we conclude that the glitch is invisible. 
Proposal #1: RAN2 to discuss whether the glitch is visible or not, and if it is not visible, specify that UE start CSI transmission at subframe n+8

Another issue is about when to start the sCellDeactivationTimer. One proposal is to also start the timer at subframe n+8 to let UE and eNB have same understanding about when it would potentially expire [2]. Some concerns were raised during the discussion that the SCell might already be deactivated due to the expiry of sCellDeactivationTimer because it can’t be restarted by scheduling before the SCell is ready. According to the RAN4 LS, we understand that for most of the cases, UE will be able to get the SCell ready within 24ms, and if the SCell is unknown to the UE, it may take 34ms or even signficantly longer than 34ms depending on whether it could acquire the PSS/SSS on the first attempt. E.g. if eNB activate an SCell not based on the measurement report, then the SCellDeactivationTimer may expire before the UE has been able to be scheduled on the SCell.
One may argue that eNB could always configure a longer sCellDeactivationTimer, or activate the SCell until some measurement report is received. However, for the first option, there might be additional UE power consumption if eNB rely on this timer to deactivate the SCell, and the second option might be not quite flexible as eNB always has to wait the measurement report to activate the SCell which takes long especially when the MeasCycleSCell is set to a big value. Moreover, the discussion in RAN4 has been that blind activation immediately after SCell configuration may be useful in some CA scenario where the eNB already has a good knowledge of SCell coverage, and this is one main reason why RAN4 has defined the blind activation requirement. Since RAN2 and RAN4 specifications should be consistent, it is also important that RAN2 considers the scenario where SCell activation may be 34ms or signifncatly more. Therefore, we propose RAN2 to discuss about whether UE should start the sCellDeactivationTimer upon reception of the activation command and if yes, when to start the timer.
Proposal #2: RAN2 to discuss whether UE should start the sCellDeactivationTimer upon reception of the activation command and if yes, when to start the timer. 
3
How early activation is used in practice
The assumption under the agreement about allowing early activation is that it should be beneficial for both eNB and UE because for most of the cases, UE could do better than 24ms as it is just a mimum requirement taking , for example, worst case TDD and MBSFN subframe configurations into account. However, it is not clear now how such early activation is used in practice. We think basically, there could be four possible eNB implementations
1. eNB configure periodic CSI report and when the first valid periodic CSI report is received, it will regard the SCell is ready. 
2. Activation of the SCell will trigger PHR and eNB will know that SCell is ready by reading the extended PHR
3. eNB could schedule aperiodic CQI report on PCell to check whether the SCell is ready

4. eNB could do blind scheduling before 24ms

For the first option, it has already been discussed in RAN4 that valid CSI could be used for eNB to know that the SCell is ready. And this could be the most feasible way to determine UE SCell activation in our opinion. The only issue is about the periodicity because eNB could only configure periodic CSI with interval as 2ms, 5ms, 10ms, 20ms, etc. If eNB wants to have a timely information, it will need to configure the periodicity to 2ms or 5ms, which might be not efficient in some case especially when the SCell is small, on the other hand, if eNB configure the CSI reporting with a relative bigger interval, such early activation may get less attractive because it could be almost the longest time when eNB actually knows the SCell is ready. For example, considering for the known SCell activation with 10ms or 20ms CQI reporting interval, there could be up to 10ms or 20ms additional latency before the eNB is aware that the UE is ready, and the CQI report could even come later than the 24ms minimum requiremnent for activation.
The second option could be a nice attractive one, because PHR will be triggered upon SCell activation and eNB could understand whether the SCell is ready by reading the bitmap in the extended PHR. However, because only the activation of those SCell with UL configured will trigger PHR, the use case only covers 2DL/2UL UEs that have been configured with uplink carrier aggregation. We note that RF specification for 2UL interband carrier aggregation is being worked on by RAN4 as a part of release 12 work, so 2DL/1UL UE are likely to be an important UE type for some time. Specifically 2DL/1UL carrier aggregation UE do not send PHR reports on SCell activation 
The third and fourth eNB implementation have the problem that because eNB could only make its guess about the time when the SCell is ready and it might lead to the waste of PDCCH and PUSCH resource, and there is also a latency between the eNB scheduling the aperiodic CQI/blind scheduling of data and receiving a response (CQI or ACK/NACK) from which it can determine that the UE has activated or not.
We therefore conclude that all of the above four network implementations are sub-optiomal and although how such early activation will be handled is more about eNB implementation choice, we think it is still good to clarify how eNB could know when the SCell is ready. Otherwise, if there is no clear assumption made, it might lead to the network assumption that UE always takes 24ms to activate in non blind scenarios, regardless of the actual UE performance. Since 24ms is quite long especially compared with the earlier intention of 3GPP that activation would take place by subframe N+8, a possible consequence of assuming the worst case is that deactivation of the SCell is never used which is rather bad for the UE power consumption and harm the system performance in the end. 
Proposal #3: RAN2 to discuss what is the suitable assumption to handle the early activation. 
This proposal is not intended to limit eNB implementation options; on the other hand some understanding of the means of activation in 3GPP is needed so that it can be ensured that early activation is possible in practice, since eNB assumption that activation will always take 24ms for non-blind actvation, or ≥34ms for blind activation would unfortunate.
6
Conclusion
In this paper, we give some analysis SCell activation and give following proposals . 
Proposal #1: RAN2 to discuss whether the glitch is visible or not, and if it is not visible, specify that UE start CSI transmission at subframe n+8

Proposal #2: RAN2 to discuss whether UE should start the sCellDeactivationTimer upon reception of the activation command and if yes, when to start the timer. 
Proposal #3: RAN2 to discuss what is the suitable assunmption to handle the early activation. 
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