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1 Introduction

An LS (R2-151711) was received from RAN2 which relates to the RAN1 specifications, in which UE actions when receivers activation/deactivation command is included for the PUCCH SCell for CA as below:

1. If a deactivated PUCCH SCell becomes activated, the UE is not required to report CSI on this PUCCH 8 subframes after receiving the activation command, i.e., the UE starts transmitting PUCCH on the PUCCH SCell as soon as the activation of this PUCCH SCell is completed.

2. If another SCell belonging to a secondary PUCCH group becomes activated, the CSI (with out of range CQI until activation is completed) for the newly activated SCell shall be transmitted from n+8 if the PUCCH SCell is already activated (i.e., legacy timing applies), or as soon as the activation of the PUCCH SCell is completed if the PUCCH SCell is also newly activated.
3. Upon deactivation of a PUCCH SCell the UE stops the transmitting PUCCH on this PUCCH SCell when the deactivation is completed but no later than n+8.


There had quite some discussions on how to capture these agreements into specification, and among these discussions, some companies have some concerns regarding the need of capturing the SCell CSI report action explicitly if PUCCH SCell is not active in subframe n+8.
2  Background 
2.1 Understanding on the RAN2 agreement
The second bullet in the agreements is to specify the UE actions when receives an activation command for SCell belonging to the secondary PUCCH group at subframe N, in which two scenarios are included in our understanding:

1. If the PUCCH SCell is already activated at N+8, the SCell shall start to transmit CSI including out of range CQI at subframe N+8, and start to transmit valid CQI once the activation is completed.

2. If the PUCCH SCell is not activated at N+8, the SCell shall start to transmit CSI including out of range CQI as soon as the activation of the PUCCH SCell is completed, and start to transmit valid CQI once the activation of SCell is completed.

2.2 Activation timing specified in current specification
In the current specification 36.213[1], the UE actions including CSI reporting time and other actions for SCell activation are specified, to capture the agreement of “If another SCell belonging to a secondary PUCCH group becomes activated, the CSI (with out of range CQI until activation is completed) for the newly activated SCell shall be transmitted from n+8 if the PUCCH SCell is already activated (i.e., legacy timing applies)”, we assume the modification is requires as following: 

[image: image1]
In current specification 36.133[2], the valid CSI reports timing requirement and other actions for activation are specified as following: 

[image: image2]
2.3 De-Activation timing specified in current specification
When receives a deactivation command, the UE actions including CSI reporting timing and other deactivation actions for SCell deactivation are specified in [1] and [2] as shown below: 

[image: image3]
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3 On the need to specify CSI report timing for SCells in the secondary PUCCH group

According to the UE actions specified above in section 2.2, we discuss the possible CSI report timing in the cell group which the PUCCH-SCell belongs to when the PUCCH SCell is not activated at N+8. 

In this cell group, it is assumed “SCell1” is the PUCCH-SCell and “SCell2” is another SCell in the secondary PUCCH group other than the PUCCH-SCell. Assuming the UE receives SCell activation command for SCell1 and SCell2 at subframe N, the activation of SCell1 is completed at subframe at N+X while the activation of SCell2 is completed at subframe N+Y.  It is assumed that both subframe N+X and subframe N+Y are later than subframe N+8. Considering N+X may be earlier or later than N+Y, we split the two cases in the following discussion which are depicted in the figure1 and figure2 respectively. The subframe N+Z in the two figures is the required deadline for valid CSI reporting timing as defined in 36.133.

· Case1: SCell1(PUCCH-SCell) activation is completed later than SCell2
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Figure1 CSI report timing for PUCCH SCell group
Since SCell1 (PUCCH-SCell) activation is completed later than SCell2 (another SCell), there is no PUCCH resource for CSI reporting before subframe N+X. After the SCell1 is completely activated, there are at least two options for the CSI reporting on this PUCCH-SCell:
· Option1: CSI reports for SCell1 and SCell2 are applied at subframe N+X which can be the subframes earlier than subframe N+Z.

· Option2: CSI reports for SCell1 is applied at subframe N+X, while CSI reports for SCell2 is applied at subframe N+Z
With option1, it is possible for the eNB to get valid CSI reports of SCell2 earlier than subframe N+Z. This is beneficial for the eNB to schedule the UE in the SCell2 in the earlier subframes after subframe N+X. Considering the eNB cannot know the exact time when the activation of SCell2 is completed at the UE side, out of range CQI can be reported for SCell2 until its activation is completed. To accurately decode the CSI reports at the eNB side, it is necessary to specify the codebook size of CSI reports after subframe N+X is with the CSI reports of SCell2 included. 

With option2, the eNB only get valid CSI reports of SCell2 after subframe N+Z.
According to the RAN2 agreements, option1 is adopted which is described as “If another SCell belonging to a secondary PUCCH group becomes activated, the CSI (with out of range CQI until activation is completed) for the newly activated SCell shall be transmitted as soon as the activation of the PUCCH SCell is completed if the PUCCH SCell is also newly activated”. If we don’t specify UE CSI report timing for  SCell1 (PUCCH-SCell) and SCell2 explicitly, the UE actions about the CSI reports of SCell2 during the subframe N+X and subframe N+Z would be ambiguous. 
· Case2: SCell1(PUCCH-SCell) activation is completed earlier than SCell2
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Figure2 CSI report timing for PUCCH SCell group
When SCell1 (PUCCH-SCell) activation is completed earier than SCell2 (another SCell), there are also at least 2 options for UE to apply CSI reporting after subframe N+X:

· Option1: CSI reporting for SCell1 and SCell2 are applied at subframe N+X.

· Option2: CSI reporting for SCell1 is applied at subframe N+X, and CSI reports for SCell2 is applied at subframe N+Y
With option1, CQI of out of range is reported for SCell2 before its activation is completed. With option2, however, CSI reports of SCell2 are only reported after it is completely activated at subframe N+Y. Since the eNB has no idea of when the activation of SCell2 is completed at the UE side, the codebook size of CSI reports between subframe N+X and subframe N+Z would be ambiguous at the eNB side with the option2.  As a result, option1 should be used for this case2 which is also aligned with the RAN2 agreements “If another SCell belonging to a secondary PUCCH group becomes activated, the CSI (with out of range CQI until activation is completed) for the newly activated SCell shall be transmitted from n+8 if the PUCCH SCell is already activated (i.e., legacy timing applies),”.
In conclusion, according the RAN2 agreements, it is necessary to specify the UE actions about SCell CSI reports if the SCell is in the same cell group as the PUCCH-SCell belongs to while the PUCCH-SCell is not active in subframe n+8. Otherwise, the codebook size of CSI reports will be ambiguous at the eNB side before the timing of maximum requirements for valid CSI reports arrives (defined in 36.133). The required changes for the specification are shown as below:


[image: image7]
Proposal 1: It is necessary to specify UE CSI report action explicitly if PUCCH SCell is not active in subframe n+8
4 On the need to specify deactivation timing for SCells in the secondary PUCCH group 
According the specification above in section 2.3, when receives deactivation command, the  action related to CSI reporting shall be applied at subframe n+8, and other UE actions shall be completed not later than in subframe n+8. Since RAN2 agreement on PUCCH SCell deactivation requires that the UE shall “stops the transmitting PUCCH on this PUCCH SCell when the deactivation is completed but no later than n+8.”, the UE may stop PUCCH transmission before n+8, i.e. when deactivation of PUCCH SCell, CSI reporting may be stopped before n+8, this shall be captured in current specification as below:


[image: image8]
Proposal 2: It is necessary to specify the CSI timing requirement of subframe n+8 shall only be applied on the CSI reporting on an activated serving cell.
5 Conclusion

In this contribution, we discussed the need of capturing the UE CSI report action explicitly if PUCCH SCell is not active in subframe n+8. The discussion leads the following proposals: 

Proposal 1: It is necessary to specify UE CSI report action explicitly if PUCCH SCell is not active in subframe n+8
Proposal 2: It is necessary to specify the CSI timing requirement of subframe n+8 shall only be applied on the CSI reporting on an activated serving cell.

The corresponding CR could be found in [3].
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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 on a serving cell which is active in subframe n+8


-	the actions related to the sCellDeactivationTimer associated with the secondary cell [8] 








which shall be applied in subframe n+8.








7.7.2	SCell Activation Delay Requirement for Deactivated SCell


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.


[…]


In addition to CSI reporting defined above, UE shall also apply other actions related to the activation command specified in [17] for an SCell at the first opportunities for the corresponding actions once the SCell is activated.








[…]


In addition to CSI reporting defined above, UE shall also apply other actions related to the activation command specified in [17] for an SCell at the first opportunities for the corresponding actions once the SCell is activated.
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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] 


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.
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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.


The PCell interruption specified in section 7.8.2 shall not occur before subframe n+5 and not occur after subframe n+9 when PCell belongs to E-UTRA FDD.


The PCell interruption specified in section 7.8.2 shall not occur before subframe n+5 and not occur after subframe n+11 when PCell belongs to E-UTRA TDD.





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 on a serving cell which is active in subframe n+8


-	the actions related to the sCellDeactivationTimer associated with the secondary cell [8] 


The actions related to CSI reporting on the PUCCH-SCell which is not active in subframe n+8 shall be applied in the earliest subframe in which the PUCCH-SCell is active. 


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.
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