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1 Introduction

This contribution discusses two open issues on SCell activation. 

·  When to trigger PHR upon fake SCell activation

· How to prevent early PHR block late PHR in case multiple SCells activated by a single Activation/Deactivation MAC CE 
2 Discussion

Current status

UE performs various actions upon SCell activation. It is specified in 36.213 and 36.321 as below.

	36.321 section 5.13
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;

-
trigger PHR according to subclause 5.4.6.

36.213 section 4.3
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.


As in the above extract, UE starts CSI reporting and sCellDeactivationTime at n+8, and performs other actions later when SCell is really activated. The activation delay for a SCell is different depending on the given circumstances as specified in 36.133. In short, it takes at most 24 ms for warm start and at most 34 ms for cold start.

	36.133 section 7.7.2
Upon receiving SCell activation command in subframe n, the UE shall be capable to transmit valid CSI report and apply actions related to the activation command as specified in [17] for the SCell being activated no later than in subframe n+24 provided the following conditions are met for the SCell:

-
During the period equal to max([5] measCycleSCell, [5] DRX cycles) before the reception of the SCell activation command:

-
the UE has sent a valid measurement report for the SCell being activated and

-
the SCell being activated remains detectable according to the cell identification conditions specified in section 8.3.3.2,

-
SCell being activated also remains detectable during the SCell activation delay according to the cell identification conditions specified in section 8.3.3.2.

Otherwise upon receiving the SCell activation command in subframe n, the UE shall be capable to transmit valid CSI report and apply actions related to the activation command as specified in [17] for the SCell being activated no later than in subframe n+34 provided the SCell can be successfully detected on the first attempt.


It is interesting to constitute the UE behaviour in timeline according to the specifications.  
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Figure 1 UE behaviour upon SCell activation
Issue 1: What should be done for the already activated SCell
The first issue is the desirable behaviour for the already activated SCell. An Activation/Deactivation MAC CE contains bitmap each bit of which corresponds to the activation/deactivation of a SCell. Due to being collective command, already activated SCell can be collaterally instructed to be activated. Obviously, UE shall neither stop the current operation (i.e. SCell monitoring, CSI reporting, SRS transmission ect) nor resume them later. Even though it is not clearly specified in the specification, it has been kind of common understanding that UE shall continue the current operation for the already activated SCells. The issue is more about PHR triggering. Some companies have proposed to not trigger PHR if the activated SCell has already been activated. After some discussion, RAN2 has agreed to not distinguish real activation (that activates deactivated SCell) and fake activation (that activates already activated SCell). Exactly when the PHR is triggered and sCellDeactivationTimer is started was not discussed. 
The current specification seems to mandate sCellDeactivationTimer to be started at n+8 for all cases as shown in figure 1. PHR is not clear because the current specification mandate PHR to be triggered when the SCell is actually activated; In case of fake SCell activation, SCell is not really activated so there is no clear point of time for PHR triggering. Triggering PHR earlier than n+8 is prohibited by “no earlier than subframe n+8” in 36.213. Considering the SCell has already been activated, it is most logical to trigger PHR at the earliest point at least if there is no other SCell being activated. However there seems no reason to mandate it in the specification. 
Proposal 1: To confirm following understanding on activation of already activated SCell

· When Activation/deactivation MAC CE indicating activation of already activated SCell is received at n, UE shall

· Continue SCell monitoring, CSI reporting and SRS transmission

· Start sCellDeactivationTimer at n+8

Proposal 2: To agree that PHR may be triggered at n+8 for activation of the already activated SCell

Issue 2: Activating SCells with different activation delay
An Activation/Deactivation MAC CE could activate at most 5 SCells; the activation delays could be different from each other. It means that the operations to be applied upon SCell activation could be applied at different point of time SCell by SCell. It doesn’t matter for the operations which is contained only within the corresponding SCell without impacting to other SCell operation (i.e. SRS transmission, PDCCH monitoring). However, PHR triggering of a SCell may affect the other SCell’s PHR.  
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Fig 2

If PHR triggered earlier (e.g. at n+8) is transmitted before PHR is triggered for other SCells, the PHR contains PHs of only early activated SCells. Moreover reporting of late activated SCell’s PH is delayed due to prohibitPHR-Timer. 

The length of ProhibitPHR-Timer is network implementation. The value range is between 0  ~ 1000 ms, which does not provide useful information on how sever the problem would be. A hint can be found in the test specification (36.523 Section 7.1.4) where only sf1000 is used for ProhibitPHR-Timer. 
Followings can be observed from the above discussion; 
· An Activation/Deactivation MAC CE can trigger PHR multiple times

· PHR triggered for earlier SCell can delay PHR for later SCell by the amount of ProhibitPHR-Timer

· PHR triggered later usually contains more useful information

· Configuring ProhibitPHR-Timer to long value wouldn’t be a rare case 
The problem can be solved by triggering PHR only when the last SCell is activated. Because triggering multiple PHRs at different point of times is not the original intention, triggering PHR based on the last SCell seems technically appropriate. 
Proposal 3: To agree that PHR is triggered when the last SCell activates if multiple SCell is activated by an Activation/Deactivation MAC CE

3 Conclusion
Followings are proposed.

Proposal 1: To confirm following understanding on activation of already activated SCell

· When Activation/deactivation MAC CE indicating activation of already activated SCell is received at n, UE shall

· Continue SCell monitoring, CSI reporting and SRS transmission

· Start sCellDeactivationTimer at n+8

Proposal 2: To agree that PHR may be triggered at n+8 for activation of the already activated SCell

Proposal 3: To agree that PHR is triggered when the last SCell activates if multiple SCell is activated by an Activation/Deactivation MAC CE

We don’t see spec change necessary for the first and the second proposal. However it would be good to capture the proposal 3 in the specification. The relevant part has been stable for long time; it is not proper to change the procedural text. The proposal is to add a simple note capturing proposal 3. An example is shown below.

NOTE:
if the Activation/Deactivation MAC control element received in this TTI  activates multiple SCells, PHR is triggered when the last SCell activates.
It seems not possible to change Release 10 specification. The proposal is to have this change from Rel-11. Draft CRs are presented in [1] and [2].
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