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1 Introduction

At RAN2 #81bis meeting following agreement is achieved in principle based on discussion of [1]:
=>
RAN2 agree in principle that some UE behavior (e.g. Activation, SRS transmission and PDCCH monitoring) is performed earlier than n+24+X.
And it is found that the time line requirement in terms of PCell interruption maybe different for TDD compared to FDD based on the discussion of [2]. So paper is invited to investigate what is the difference and bring potential LS to RAN4. This paper intends to figure out the detail requirement for TDD mode.
2 Discussion
2.1 Analysis on time line requirement for TDD mode

The LS from RAN4 [3] says:

· 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)
For FDD mode, the magic number N+9 is mainly due to the fact that UE will feedback ACK at N+4 while the requirement for RF tuning is 5ms. Figure 1 show the time line for FDD mode:
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Figure 1
But the timing requirement for TDD maybe different because UE will feedback ACK at N+k, where k is defined within following table:
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Table 10.1.3.1-1 of 36.213
At RAN2#82 meeting following observation was confirmed:
Observation: RAN2 confirm that whether to feedback ACK for activation command before or after RF tune is up to UE’s implementation.
In physical layer UE need up to 3ms to feedback ACK/NACK. Considering additional treatment job in MAC layer and inter-action between physical layer and MAC layer, MAC will indicate RF to tune after around 4ms as indicated in Figure1. For TDD mode when UE feedback ACK at subframe N+k. For 4<=k<=9, UE can do RF tuning only after it feedback ACK as indicated in Figure2. Otherwise ACK will be lost due to RF tuning. But for k>9 i.e. k=11 or k=12 or k=13, UE can do RF tuning before it feedback ACK as also indicated in Figure2. 
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Figure 2

It is clear that the detail interruption time mainly depends on the value k in the table 10.1.3.1-1. Following Table 2 shows the maximum interruption subframe for different UL/DL configuration:
	UL/DL conf index
	K
	maximum interruption subframe

	0
	6,4
	N+11

	1
	7, 6,4
	N+12

	2
	8, 7, 4, 6
	N+13

	3
	7, 6, 11,5,4
	N+12

	4
	12, 8, 7, 11,4,5,6
	N+13

	5
	13, 12, 9, 8, 7, 5, 4, 11, 6
	N+14

	6
	7,5
	N+12


Table 2
It would be complicated for eNB to decide when PCell will not be interrupted based on UL/DL configuration and the subframe when ACTIVATION COMMAND is sent. Considering the detail value of maximum interruption subframe is quite close, it is reasonable to take worse case i.e. N=14 as time line requirement for TDD mode.
Proposal1: Assuming ACTIVATION COMMAND is received in subframe n, PCell will not be interrupted after N+14 sbuframe for TDD mode
Proposal2: send one LS to RAN4 to indicate this time line requirement for TDD mode

2.2 Potential impact on uplink transmission
RAN1 has LS [4] to confirm that RAN1 has changed the 36.213 as following:
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 the minimum requirement defined in [10] and no earlier than subframe n+8, except for the following:

-
the actions related to CSI reporting 
- 
the actions related to the sCellDeactivationTimer associated with the secondary cell [8] 
which shall be applied in subframe n+8.
The reason to set sCELLDeactivationTimer at subframe n+8 is mainly because that the timer should be started in fixed subframe. Furthermore late starting might not deal with re-activation scenario. So it is clear that it is not related to new time line requirement.
It seems clear that UE can’t assume it is activated when PCell is still interrupted. So SRS transmission , PDCCH monitoring and PHR triggering will be impacted by the new requirement. But it actually up to UE’s implementation to decide when it is actually activated and obviously UE should take this new requirement into account internally, so nothing more should be specified.
for CSI report something tricky will occur. For 4<=k<8, there is no ambiguity in terms of CSI report . For 8=<k<=13, CSI report is impossible before ACK is sent i.e. subframe n+k according to table 10.1.3.1-1 because no uplink subframe is available. After subframe n+k, CSI report is either lost due to glitch or sent successfully since eNB already expects it. At subframe n+k, there are two possibilities i.e. either NACK or ACK+CSI report from eNB point of view. It is clear eNB need do double decoding because of different rate matching issue on PUCCH.
Fortunately periodic CSI report configuration is already known in advance, so one sensible way to avoid this issue is for eNB choose subframe n carefully to avoid subframe n+k conflicting with periodic CSI report. 
Observation: Nothing more need be specified
3 Conclusion
Based on analysis we propose:
Proposal1: Assuming ACTIVATION COMMAND is received in subframe n, PCell will not be interrupted after N+14 sbuframe for TDD mode

Proposal2: send one LS to RAN4 to indicate this time line requirement for TDD mode
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