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1 Introduction

Following agreements have been made on activation/deactivation so far.

· MeNB can only activate and deactivate Cells associated with MeNB. SeNB can only activate and deactivate Cells associated with SeNB. Cross-eNB activation/deactivation is not supported.

· Special SCell (i.e. the cell with PUCCH from SeNB) starts with activated state upon configuration and cannot be deactivated. 

· Other SCells from SeNB/MeNB starts with deactivated state upon configuration and can be activated/deactivated same as Rel-10/11. 
This contribution discusses how to capture above agreements in stage 3 detail.
2 Discussion
For the first bullet and the secnod bullet, the simplest way is to update section 5.13 and 6.1.3.8 as per-MAC operation. It can be brought clear by replacing UE with MAC entity. Still further modification is needed to capture that PSCell is not deactivated. It can be achieved either by adding ‘except PSCell’ when appropriate or by replacing PCell with XCell (new terminology that include both PCell and PSCell; Just for discussion called as XCell).
Text proposal for both approaches are in the Annex. 

Proposal 1: To specify such that Activation/Deactivation is per-MAC entity operation. 
Another question for the second bullet would be from which point of time the PSCell activation is started and at which point of time the activation is completed. Since activation is linked with multiple specific operations, it should be explicitly specified. The current agreement is that PSCell starts with the activated state from the initial configuration. Then the start of activation shall be at that point of time. The next question is then when PSCell activation is completed (i.e. from which point of time the operations linked with activated state shall be performed). It depends on UE capability; hence no specific point of time can be specified. As like in Rel-11, defining requirement such that UE shall complete the PSCell activation at latest until n+x would be sufficient. The exact number of x may be discussed and defined by RAN4 if needed. In RAN2 perspective, the only thing is that UE shall complete PSCell activation before random access is initiated.   
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Proposal 2: To model PSCell activation as below in RAN2 point of view;

· PSCell activation starts when SCell addition/modification for PSCell is received

· PSCell activation shall be completed at latest when random access on PSCell is initiated

The necessity of defining PSCell activation delay and the length of it shall be discussed in RAN4. RAN2 may consider sending LS to RAN4 to initiate the relevant work there.  
3 Conclusion
Two proposals from this contribution are;

Proposal 1: To specify such that Activation/Deactivation is per-MAC entity operation.

Proposal 2: To model PSCell activation as below in RAN2 point of view;

· PSCell activation starts when SCell addition/modification for PSCell is received

· PSCell activation shall be completed at latest when random access on PSCell is initiated

Text proposal are in the Annex.

Annex. TP to 36.321 (without XCell concept)

5.13
Activation/Deactivation of SCells

If the MAC entity is configured with one or more SCells, the network may activate and deactivate the configured SCells excluding PSCell. The PCell and PSCell are 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 excluding PSCell 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 MAC entity activates PSCell upon request from RRC.  
The MAC entity shall for each TTI and for each configured SCell except PSCell:

-
if the MAC entity 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.

-
else, if the MAC entity receives an Activation/Deactivation MAC control element in this TTI deactivating the SCell; or

-
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 PDCCH on the activated SCell indicates an uplink grant or downlink assignment; or

-
if PDCCH on the Serving Cell scheduling the activated SCell indicates an uplink grant or a downlink assignment for the activated SCell:

-
restart the sCellDeactivationTimer 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.

HARQ feedback for the MAC PDU containing Activation/Deactivation MAC control element shall not be impacted by PCell interruption or PSCell interruption due to SCell activation/deactivation [9].

NOTE:
When SCell is deactivated, the ongoing Random Access procedure on the SCell, if any, is aborted.
6.1.3.8
Activation/Deactivation MAC Control Element

The Activation/Deactivation MAC control element is identified by a MAC PDU subheader with LCID as specified in table 6.2.1-1. It has a fixed size and consists of a single octet containing seven C-fields and one R-field. The Activation/Deactivation MAC control element is defined as follows (figure 6.1.3.8-1).

· Ci: if there is an SCell configured with SCellIndex i as specified in [8] for the MAC entity, this field indicates the activation/deactivation status of the SCell with SCellIndex i , else the MAC entity shall ignore the Ci field. The Ci field is set to "1" to indicate that the SCell with SCellIndex i shall be activated. The Ci field is set to "0" to indicate that the SCell with SCellIndex i shall be deactivated; 

· R: Reserved bit, set to “0”.
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Figure 6.1.3.8-1: Activation/Deactivation MAC control element

Annex. TP to 36.321 (with XCell concept)

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 XCell 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 MAC entity activates PSCell upon request from RRC.
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.

-
else, if the UE receives an Activation/Deactivation MAC control element in this TTI deactivating the SCell; or

-
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 PDCCH on the activated SCell indicates an uplink grant or downlink assignment; or

-
if PDCCH on the Serving Cell scheduling the activated SCell indicates an uplink grant or a downlink assignment for the activated SCell:

-
restart the sCellDeactivationTimer 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.

HARQ feedback for the MAC PDU containing Activation/Deactivation MAC control element shall not be impacted by XCell interruption due to SCell activation/deactivation [9].

NOTE:
When SCell is deactivated, the ongoing Random Access procedure on the SCell, if any, is aborted.
6.1.3.8
Activation/Deactivation MAC Control Element

The Activation/Deactivation MAC control element is identified by a MAC PDU subheader with LCID as specified in table 6.2.1-1. It has a fixed size and consists of a single octet containing seven C-fields and one R-field. The Activation/Deactivation MAC control element is defined as follows (figure 6.1.3.8-1).

· Ci: if there is an SCell configured with SCellIndex i for the MAC entity as specified in [8], this field indicates the activation/deactivation status of the SCell with SCellIndex i , else the MAC entity shall ignore the Ci field. The Ci field is set to "1" to indicate that the SCell with SCellIndex i shall be activated. The Ci field is set to "0" to indicate that the SCell with SCellIndex i shall be deactivated; 

· R: Reserved bit, set to “0”.
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Figure 6.1.3.8-1: Activation/Deactivation MAC control element

Annex. TP to 36.331
5.3.10.3b
SCell addition/ modification

The UE shall:

1>
for each sCellIndex value included in the sCellToAddModList that is not part of the current UE configuration (SCell addition):

2>
add the SCell, corresponding to the cellIdentification, in accordance with the received radioResourceConfigCommonSCell and radioResourceConfigDedicatedSCell;

2>
if it is not PSCell, configure lower layers to consider the SCell to be in deactivated state;
2>
else if it is PSCell, request lower layers to activate the PSCell;
2>
for each measId included in the measIdList within VarMeasConfig:

3>
if SCells are not applicable for the associated measurement; and

3>
if the concerned SCell is included in cellsTriggeredList defined within the VarMeasReportList for this measId:

4>
remove the concerned SCell from cellsTriggeredList defined within the VarMeasReportList for this measId;

1>
for each sCellIndex value included in the sCellToAddModList that is part of the current UE configuration (SCell modification):

2>
modify the SCell configuration in accordance with the received radioResourceConfigDedicatedSCell;.
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