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1 Introduction
In RAN2 #70 meeting, there were some discussion regarding the timing relationship between Scell activation/deactivation and the MAC CE [1]. In RAN2 #70bis meeting, RAN2 agreed to keep the activation and deactivation scheme for power saving, but there is still a debate concerning RF retuning for intra-band CA operation. As a UE vendor, we share our view of the timing issue in this document.
2 Discussion on RF re-tuning case
Inside a UE, we assume that there is one baseband module for PDCCH/PDSCH decoding and one protocol-handling module for data and protocol parsing. Assuming that the PDCCH carrying the MAC CE is received at subframe n. Our analysis on the timing relationship is as follows:
<Step 1> PDCCH decoding is done at subframe n+3. The 3-subframe processing time follows Rel-8/9 principle.
<Step 2> At the beginning of subframe n+4, the decoded PDSCH is sent to protocol-handling module of UE for content parsing. And then, it takes one subframe in time to parse the decoded MAC CE and send the re-tuning command to the baseband module of UE.
<Step 3> At subframe n+5, the baseband module gets the instruction and performs re-tuning during subfame n+5. In our understanding, the re-tuning takes less than 1ms, i.e., the RF chain would be ready to receive at the beginning of subframe n+6.
So, the normal CA operation is resumed at n+6. The timing relationship is exactly aligned with the Rel-8/9 timing requirement of UL-SCH after RAR [2]. 

Observation 1: After RF retuning, UE is ready for CA operation at subframe n+6 if the MAC CE received at subframe n is successfully decoded.
At the eNB side, we think there are two possible options:
- Option-1: eNB prepares to schedule PUCCH/PDSCH over the newly activated Scell right after MAC CE is sent
- Option-2: eNB prepares to schedule PUCCH/PDSCH over newly activated Scell after HARQ ACK is received
For Option-1, since UE cannot parse MAC CE content until subframe n+4 and UE likely performs re-tuning at subframe n+5, eNB can refrain from scheduling DL data to UE at subframe n+5.
For Option-2, according the HARQ timing relationship in Rel-8/9, HARQ acknowledgement is sent at subframe n+4. After receiving it, eNB takes some time to decode PUCCH and forward the L1 information to scheduler. The required processing time depends on eNB implementation. In our understanding, the time is at least longer than 1 subframe. The eNB does not send out a first PDCCH over the newly activated Scell until n+6. In this case, no PDCCH suspension is required because UE already gets ready. 
Based on the above analysis, the difference between the two options is the schedule status of subframe n+5. However, if UE cannot correctly decode the PDCCH carrying the MAC CE, then the eNB is required to retransmit the PDCCH. To simplify the timing relationship, we suggest that eNB expects the RF re-tuning of UE has taken place after the UE has sent the HARQ positive acknowledgement.
3 Discussion on no RF retuning case
Based on the same hardware assumption, our analysis on the timing relationship is as follows:
<Step 1> PDCCH decoding is done at subframe n+3. The 3-subframe processing time follows Rel-8/9 principle.
<Step 2> At the beginning of subframe n+4, the decoded PDSCH is sent to protocol-handling module of UE for content parsing. And then, it takes one subframe time to parse the decoded MAC CE and sends the re-tuning command to the baseband module of UE.
<Step 3> At subframe n+5, the baseband module gets the instruction and is ready to receive PDCCH.
Observation 2: Without RF retuning, UE is ready for CA operation at subframe n+5 if the MAC CE received at subframe n is successfully decoded.
At the eNB side, the timing analysis is regardless of the RF re-tuning. Since there is no RF re-tuning, UE is ready to decode PDCCH after parsing the MAC CE. eNB can start to schedule onto the newly activated Scell after subframe n+5. The exact timing depends on eNB implementation. If the MAC CE for activation is lost, eNB simply retransmits it.
4 Conclusion
Since RAN2 is still waiting on RAN4 LS reply on the glitch issue in intra-band CA operation, our text proposals are:
If RAN4 confirms that there is a glitch
Proposal 1: UE is ready for CA operation at subframe n+6 if the MAC CE received at subframe n is successfully decoded.
Proposal 2: eNB expects the RF re-tuning of UE after receiving HARQ positive acknowledgement.
If RAN4 confirms that glitch is necessary
Proposal 1: UE is ready for CA operation at subframe n+5 if the MAC CE received at subframe n is successfully decoded.
We suggest RAN2 to discuss the above text proposals. If the text proposals are agreed, we suggest to send a LS to RAN1/4 to confirm the PDCCH/PDSCH decoding time and RF re-tuning time.
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