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1
Introduction
Way Forward on SCell activation time minimum requirements [1] was agreed in previous RAN4 meeting:
Activation/Deactivation Minimum Requirements:

· Typical case: SCell Activation time is 24ms (the UE shall be able to receive DL signals on the SCell and transmit valid UL signals for the SCell at N+24ms where N is the subframe when the SCell activation command is received)with side condition
· Worst case: SCell Activation time is 24+X ms, X is the time required to acquire PSS/SSS with -3dB Es/Iot in ETU70, AWGN, EPA5(known cell ID)
· 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)
· if a UE performs better than the minimum requirements, this UE and network may benefit from allowing activation of the SCell whenever the UE is ready to do so
In this contribution, we discuss the potential impact of the WF to RAN1 and RAN2. 
2
Discussion
2.0
Current PHY and MAC status on SCell activation

The UE activates the SCell at subframe n+8 if activation MAC CE received at subframe n. SCell activation operation includes: start SRS transmission, CQI/PMI/RI/PTI reporting, PDCCH monitoring and sCellDeactivationTimer. 
36.213 [2]:

	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+8. 

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.


36.321 [3]:

	5.13
Activation/Deactivation of SCells 

If the UE is configured with one or more SCells, the network may activate and deactivate the configured SCells. The PCell is always activated. The network activates and deactivates the SCell(s) by sending the Activation/Deactivation MAC control element described in subclause 6.1.3.8. Furthermore, the UE maintains a sCellDeactivationTimer timer per configured SCell and deactivates the associated SCell upon its expiry. The same initial timer value applies to each instance of the sCellDeactivationTimer and it is configured by RRC. The configured SCells are initially deactivated upon addition and after a handover.

The UE shall for each TTI and for each configured SCell:

-
if the UE receives an Activation/Deactivation MAC control element in this TTI activating the SCell, the UE shall in the TTI according to the timing defined in [2]:

-
activate the SCell; i.e. apply normal SCell operation including:

-
SRS transmissions on the SCell;

-
CQI/PMI/RI/PTI reporting for the SCell;

-
PDCCH monitoring on the SCell;

-
PDCCH monitoring for the SCell

-
start or restart the sCellDeactivationTimer associated with the SCell;


The agreed WF of “extending the minimum requirement of activation time to n+24” and at the same time “allowing activation of the SCell whenever the UE is ready to do so” would mean that different UE implementation could have different activation time. Similar description as deactivation part in 36.213 would be needed other than just changing the activation time to n+24. In the following sections, we discuss how to handle each of the operations related to SCell activation.
2.1
CQI reporting
For CQI report, in [2] it was proposed to start CQI report (if configured) for the activated SCell in subframe n+8 as it is sent on PCell. It also aligns with the agreement in RAN2 #72bis that different starting time for CQI report depending on different UE implementation should be avoided as it will impact PUCCH decoding on PCell [5] [6] [7], in the meanwhile minimum requirement of when valid CQI result should be specified. 

Agreements from RAN2 #72bis User Plane [5]:
1) after activation, report CQI with some fixed value e.g. OOR when there are no valid CQI measurements, to indicate to the eNB that no valid measurements are available.
LS to RAN1/RAN4 on SCell activation [7]:

RAN2 has agreed that the UE shall start reporting CQI from subframe n+8 and a fixed value (e.g. OOR) shall be reported when there are no valid CQI results available for the SCell, to ensure that no CQI size uncertainty complicates the eNB decoding of PUSCH. The details of the fixed value are up to RAN1 to decide. RAN2 also expects a timing requirement should be set when the UE shall have valid CQI results for the SCell at the latest after activation.
The above agreement is still applicable also to the new WF without reopening the discussion (the newly agreed minimum requirement extended the time when the UE shall have valid CQI result). 
For intra-band CA with measurement cycle larger than 640ms for which 5ms PCell interruption is allowed, CQI report shall start at n+9 to ensure the WF of “no impact on PCell after n+9”. While for other cases without PCell interruption, CQI report could remain to be started at n+8. To avoid distinguishing the cases of intra-/inter-band and different measurement cycles in PHY and MAC specifications, as also did so for other cases, it is proposed to stick to previous n+8 timing since the n+9 case can be covered by the RAN4 specification about PCell interruption.

Before the the SCell is ready to perform CSI measurement, OOR shall be reported for the SCell. Valid CSI report shall be provided no later than n+24+X for TMs other than TM9. For TM9 it would also depend on the first available CSI-RS subframe. 

Proposal 1: CQI report for the activated SCell (if configured) shall start at n+8 if activation command received at subframe n to avoid PUCCH blind decoding. 
Proposal 2: If CQI report is configured, OOR shall be reported before the UE is able to perform CSI measurement for the SCell; Valid CSI shall be provided no later than n+24+X for TMs other than TM9 and 4ms after the first CSI-RS subframe since n+24+X for TM9 (X TBD, depending on the discussion on the worst case).
2.2
Deactivation timer
Similarly, different starting time for SCell deactivation timer for different UE implementation should be avoided to ensure alignment of the timers between eNB and UE [4]. Hence it is proposed to start the SCell deactivation timer at n+8 if activation command received at subframe n.

Proposal 3: SCell deactivation timer shall start at n+8 if activation command received at subframe n.
2.3
SRS transmission and PDCCH monitroing
For SRS transmission and PDCCH monitoring, to allow better UE implementation and also potential further release improvement, it should be possible to start SRS trasnmssion and PDCCH monitoring whenever the UE is ready to do so. If there is no CQI report or SRS occasion before n+24+X, the eNB would need to wait until subframe n+24+X to start schedule the SCell. 
As the worst case and some other cases is still unders discussion in RAN4, the exact timing when the activation should be done at the latest is still to be decided. It is proposed to agreed the principle that better UE implementaiotn activate the SCell sooner, i.e. allow to start SRS transmission/PDCCH monitoring before but shall be no later than n+24+X (X TBD, depending on further discussion on the worst case).
Proposal 4: SRS transmission and PDCCH monitoring is allowed to start earlier but shall be no later than n+24+X (X TBD, depending on the discussion on the worst case) if activation command received at subframe n. 
3
Conclusion
The impact of the RAN4 WF on SCell activation was discussed in this contribution with the following proposals proposed: 
Proposal 1: CQI report for the activated SCell (if configured) shall start at n+8 if activation command received at subframe n to avoid PUCCH blind decoding. 
Proposal 2: If CQI report is configured, OOR shall be reported before the UE is able to perform CSI measurement for the SCell; Valid CSI shall be provided no later than n+24+X for TMs other than TM9 and 4ms after the first CSI-RS subframe since n+24+X for TM9 (X TBD, depending on the discussion on other cases).
Proposal 3: SCell deactivation timer shall start at n+8.
Proposal 4: SRS transmission and PDCCH monitoring is allowed to start earlier but shall be no later than n+24+X (X TBD, depending on the discussion on other cases) if activation command received at subframe n. 
Proposal 2 about minimum requirement for valid CSI is to be captured in 36.133 (after the requirement for all the cases are agreed. TP provided in [8]) and Proposal 1, 3, 4 in 36.213. TP for 36.213 is provided below for information. Details to be further discussed/decided in RAN1. 
Beginning of Text Proposal

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 no later than subframe n+24[+X], except for the actions related to CSI reporting and sCellDeactivationTimer which shall be applied in subframe n+8. 

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.
End of Text Proposal
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