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1 Introduction

The timing requirement for UE to perform activation/deactivation indicated in the MAC CE has been discussed in previous RAN2 meetings, and still some remaining issues have not been agreed yet. 
There are mainly two issues. The first one is whether a fixed amount of time such as transient period during which UE adjusts its RF should be specified. The second one is whether the starting point of the transient period should before or after transmitting the HARQ feedback. In RAN2#70bis, some companies express the preference that a fixed amount of time during which UE adjusts its RF should be known by eNB [1] [2] [3]. But no discussion has been made on the issues. In this contribution, we express our understanding on these issues. 
2 Discussion
2.1 Specifying a “transient period”
As explained in [1] [2], activation/deactivation of a Scell may introduce gaps when the UE retunes its radio front end upon reception of the activation/deactivation MAC CE. In RAN2#70bis, the related discussion was deferred since whether the UE has to retune RF is still undecided, and the decision may depends on inputs from other groups. It should also be noted that the issues addressed by this contribution would only remain when the RF retuning solution is selected. 
When the RF retuning solution is selected, the eNB has to know when the gaps happen to avoid scheduling any data during the period when UE performs returning, as the resource allocation in the gaps will result in a loss of data. Similar to [1] and [2], we also prefer that a fixed amount of time during which UE retunes its radio front end should be specified. No data will be scheduled during this “transient period”. 

2.2 Starting point of the transient period
Currently it is being discussed whether the starting point of the transient period should before or after transmitting the HARQ feedback ACK, just as shown in Figure 1. 

Method 1: the transient period is started when the activation command is transmitted

Method 2: the transient period is started when the HARQ feedback for the activation command is transmitted
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Figure 1 the starting point of transient period 

It is obvious that Method 1 has less delay such as 4ms for Scell activation/deactivation than Method 2.

The misunderstanding between the UE and eNB about the activation/deactivation status of the Scell happens when the following error cases occur. The first one is loss of PDCCH with probability of 1%. The second one is the decoding failure of the TB carrying the activation/deactivation MAC CE. The third one is NACK to ACK error with probability of 0.1%. For Method 1, the misunderstanding will happen when any one of the three error cases occurs. For Method 2, the misunderstanding will happen only when NACK to ACK error occurs. The occurrence of discrepancy is more likely to happen with Method 1. The misunderstanding can not be cleared until eNB senses the occurrence of the error cases and then retransmit the activation/deactivation command, which must be successfully decoded. So the error may last for several subframes, during which radio resources may be assigned incorrectly. This will result in interference and radio resource waste. 
Proposal 1: The transient period is started when the HARQ feedback for the activation command is transmitted. 
2.3 Whether processing time is considered in the transient period
In LTE, the eNB and UE processing time for both DL and UL is assumed to be 3ms.  The DL UE processing time is the duration from last sample of packet if received in downlink until an ACK/NACK is transmitted in uplink. It means UE takes 3 ms to process PDCCH and PDSCH, encode the HARQ feedback and possibly multiplex with PUSCH transmission. If the activation/deactivation MAC CE is received at subframe n, UE will take 3ms to decode PDSCH and encode the HARQ feedback and the HARQ feedback will be transmitted at subframe n+4.

As the transient period is aimed to define the period during which UE adjusts its RF and no data is scheduled, we are just wondering whether the transient period will take processing time into account.  

For Method 1, UE will spend 3 ms processing the TB carrying the activation/deactivation command, as shown in Figure 2. UE will not perform RF retuning until the activation/deactivation MAC CE is successfully decoded. So eNB can schedule DL transmission during the processing time as the UE doesn’t actually retune its radio front end. If the transient period includes the processing time such as Transient period 1, data scheduling during the processing time will be impossible. It has the advantage of less specification effort, but data interruption will last for a longer time. If the transient period doesn’t include the processing time, such as Transient period 2, data scheduling during the processing time will be possible. The duration of data interruption will be 3ms less than transient period 1. 
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Figure 2 Method 1 with processing time

For Method 2, eNB will spend 3ms processing the HARQ feedback and eNB may not schedule data on Scell to be activated until the HARQ feedback is successfully decoded. So eNB can schedule DL transmission during the processing time if UE doesn’t retune its radio front end right after the HARQ feedback is transmitted. 

The impact of processing time to the duration of data interruption is not as important as in Method 1. If RF retuning starts after the HARQ feedback is successfully decoded and transient period doesn’t include the processing time, the length of data interruption is RF retuning time such as Transient period 2, as shown in Figure 3. 
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Figure 3 Method 2 with processing time (transient period starts after the HARQ feedback is successfully decoded)
If RF retuning starts after the HARQ feedback is transmitted, the length of data interruption may depend on RF retuning time and processing time, if the processing time is considered in the transient period. It should be the maximum value between processing time and RF retuning time. If the RF retuning time is more than processing time, it will be reasonable that the transient period is defined as RF retuning time. eNB can schedule data on the Scell after RF retuning is finished, as shown in Figure 4. If the RF retuning time is less than processing time, although RF for the Scell is prepared, eNB may not schedule data until the activation/deactivation status of the Scell is confirmed. The period of data interruption lasts longer than RF retuning time. 
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Figure 4 Method 2 with processing time (transient period starts after the HARQ feedback is transmitted)
While the RF retuning time has to be clarified with the help from other group(s), we suggest RAN2 to clarify whether the transient period will take the processing time into account. 

Proposal 2: RAN2 should clarify whether the transient period will take the processing time into account. 

3 Conclusion
Proposal 1: The transient period is started when the HARQ feedback for the activation command is transmitted. 
Proposal 2: RAN2 should clarify whether the transient period will take the processing time into account. 
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