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1. Introduction

In RAN2#89 meeting, RAN2 made a few agreements on Activation/Deactivation of PUCCH SCell as follows:
	Agreements
7
Activation/Deactivation should be supported for PUCCH SCell.

7a
While PUCCH SCell is deactivated, the other SCells belonging to that PUCCH SCell should not be activated. The eNB can manage the activation/deactivation status properly, i.e., no additional UE based mechanism is needed. 

8
RAN2 assumes that the UE reports a type 2 PHR for all serving cells configured with PUCCH. The MAC CE format is FFS. 




In legacy CA and DC, the serving cells, PCell and PSCell having PUCCH are always regarded as activated. This paper will discuss some impacts to the specification as the activation/deactivation is applied even to PUCCH SCell. 
2. Discussion
2.1
Activation/Deactivation up to Rel-12
The activation/deactivation is applied to the serving cells not configuring PUCCH up to Rel-12. The legacy UE behavior on the activation/deactivation is captured from TS36.321 as shown in the following table.

Table 1
legacy UE behavior on the activation/deactivation

	Activation
	Deactivation

	-
if the MAC entity receives an Activation/Deactivation MAC control element in this TTI activating the SCell, the MAC entity 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.
	-
if the sCellDeactivationTimer associated with the activated SCell expires in this TTI: 

-
in the TTI according to the timing defined in [2]:

-
deactivate the SCell;

-
stop the sCellDeactivationTimer associated with the SCell;

-
flush all HARQ buffers associated with the SCell.

-
if the SCell is deactivated:

-
not transmit SRS on the SCell;

-
not report CQI/PMI/RI/PTI for the SCell;

-
not transmit on UL-SCH on the SCell; 

-
not transmit on RACH on the SCell;

-
not monitor the PDCCH on the SCell;

-
not monitor the PDCCH for the SCell.


The each operation described above is performed based on the strict timings for activation/deactivation specified in TS36.213 and TS36.133 as captured in Annex. We can summarize the operations according to timeline as in the following table. It is assumed that a UE receives an activation or deactivation command for a secondary cell in subframe n.
Table 2
The operations according to timeline for activation/deactivation

	
	Operations for timeline

	Timeline for Activation
	[n + 8]
· Start CSI reporting 
· Start sCellDeactivation timer

	
	[n + m], 8 < m < 24 or 34
· Start PHR reporting
· Start valid CSI reporting
· Transmit SRS
· Start PDCCH monitoring

	Timeline for Deactivation
	[n + x], x < 8
· Stop sCellDeactivation timer
· Flush HARQ buffers
· Stop SRS transmission
· Stop UL-SCH
· Stop RACH
· Stop PDCCH monitoring

	
	[n + 8]
· Stop CSI reporting


The current behaviour on activation/deactivation lacks PUCCH handling, i.e. it mainly specifies PUCCH reporting but not PUCCH transmission. It is still under discussion whether to apply SR in PUCCH SCell and sCellDeactivation timer. If it is decided to have these features even in PUCCH SCell, further updates would be needed for Activation/Deactivation section.

Observation 1: To support activation/deactivation of PUCCH SCell, Activation/Deactivation section needs update for PUCCH transmission and possibly for SR transmission.
A new timing requirement should be defined for the activation/deactivation of PUCCH SCell. For example, at a fixed timing, i.e. subframe n + 8, the CSI reporting can start because the PUCCH is transmitted over the PCell, which is always activated. However, for the PUCCH SCell, it is no longer valid assumption because the PUCCH SCell can get activated together and it then has not been prepared until that timing, in contradistinction to PCell. It means that the CSI reporting cannot start.
Observation 2: To support activation/deactivation of PUCCH SCell, new timing requirement around PUCCH transmission/reporting need to be specified.
TS36.133 Section 7.8 specifies the requirements on interruption due to SCell activation/deactivation. The requirements are defined for various cases such as intra-band CA, inter-band CA and multiple downlink SCells etc. If the PUCCH SCell can be activated and deactivated, the interruption requirements for PUCCH SCell might need to be defined. PCell interruption due to PUCCH SCell activation/deactivation should be discussed as well.

Observation 3: To support activation/deactivation of PUCCH SCell, new interruption requirement for PUCCH SCell may need to be specified.
W.r.t PUCCH SCell activation/deactivation, three aspects would impact the current specification

1) New behavior regarding PUCCH transmission upon PUCCH SCell activation and deactivation need to be captured in TS36.321

2) New timing requirement regarding PUCCH transmission/reporting need to be captured in TS36.213 and TS36.133 

3) New interruption requirement for PUCCH SCell may need to be defined in TS36.133

The second and third aspect might require a lot of RAN4 work which is already quite congested. Accordingly, RAN2 would need to get a feedback from RAN4. 
Proposal: RAN2 to discuss the impacts from PUCCH SCell activation/deactivation and send LS to RAN4 to check whether it is feasible for Rel-13.
3. Conclusion
It is proposed that 
Proposal: RAN2 to discuss the impacts from PUCCH SCell activation/deactivation and send LS to RAN4 to check whether it is feasible for Rel-13.
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5. Annex
Table A-1

Timing for activation/deactivation specified in TS36.213 and TS36.133
	Captured from 36.213

	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 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. 

When a UE receives a deactivation command [8] for a secondary cell or the sCellDeactivationTimer associated with the secondary cell expires in subframe n, the corresponding actions in [8] shall apply no later than the minimum requirement defined in [10], except for the actions related to CSI reporting which shall be applied in subframe n+8.

	Captured from 36.133

	7.7.2
SCell Activation Delay Requirement for Deactivated SCell

The requirements in this section shall apply for the UE configured with one downlink SCell.

The delay within which the UE shall be able to activate the deactivated SCell depends upon the specified conditions.

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.
…
7.7.3
SCell Deactivation Delay Requirement for Activated SCell

The requirements in this section shall apply for the UE configured with one downlink SCell.

Upon receiving SCell deactivation command or upon expiry of the sCellDeactivationTimer in subframe n, the UE shall accomplish the deactivation actions specified in [17] for the SCell being deactivated no later than in subframe n+8.
…
7.7.4
SCell Activation Delay Requirement for Deactivated SCell with Multiple Downlink SCells 

…
7.7.5
SCell Deactivation Delay Requirement for Activated SCell with Multiple Downlink SCells

….


1

