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1 Introduction

In RAN#66, it is agreed to investigate the support of PUCCH on SCell for CA UEs. In RAN2 #89 meeting, some functions and procedures to support PUCCH on SCell are discussed, but it is still FFS whether SR is supported on PUCCH SCell. 
SR is used for requesting UL-SCH resources for new transmission. It is normally triggered by a regular BSR while there is no UL grant configured.  
In this contribution, the need of SR on PUCCH SCell and how it is intended to be supported are first discussed. The document further discussed how the SR resources/configurations are handled when the PUCCH SCell is deactivated and whether any change in the SR procedure is needed.
2 Discussion
2.1 Need of SR on PUCCH SCell

With the increasing number of UEs, more UL dedicated resources for D-SR are needed. Therefore supporting SR on PUCCH Scell can help spread the SR resource usage from the PCell to other serving cell. For example, when the PCell DSR resources are low, eNB can reconfigure the SR configuration of the UE to the SCell.
Moreover, one UE may be configured with multiple kinds of traffic, and the different traffic will have different QoS requirement thus the different SR transmission frequency requirement. For example, for background traffic application with low data rate and high latency tolerant, the SR periodicity can be set long. For some other kind of traffic such as the interactive gaming, due to low delay tolerant, the SR periodicity may have to be short.   If there is only one cell supporting the SR for one UE, when configuring the D-SR resources, all the supported traffic type should be considered and one period for D-SR is determined, this is one trade off results considering all the types of application.  But if SR transmission can be included in more than one PUCCHs, e.g, both the PUCCH on PCell and the PUCCH on SCell, on the one hand it can help in spreading the SR load across the PCell and the SCell, on the other hand, the final SR transmission pattern in the UE is flexible to meet the different QoS requirement of different traffic in the UE. For example, the SR can be configured on both PCell and SCell.  PCell and SCells can be configured with different period and can be interleaved allocated, i.e,  the  period for D-SR in PCell  and SCell is both T,  and the D-SR of SCell is in the middle of the  PCell period T ( at T/2 point), then the final D-SR period for this UE can be T/2.
By this scheme, the network can decide on which cell the SR resources are configured for one UE. Then in one time point, there will be only one SR transmission for the UE, the SR transmission either on PCell PUCCH or on the SCell PUCCH. When the traffic in one user is reconfigured, then it is possible to reconfigure the SR resources only by changing the SR configuration of one cell which has no effect on the D-SR resources of another cell. 
Proposal 1: SR is supported on PUCCH SCell.
Proposal 2: The SR can be configured on multiple cells for one UE, e.g, both PCell and SCell. The configuration can be interleaved (i.e. the DSR of the PCell and PUCCH SCell does not overlap) by configuring different SR periodicity and SR offset. 
Proposal 3: Allow SR to be configured on PCell only, PUCCH SCell only or on both PCell and PUCCH SCell.
2.2 SR procedure

Even if SR is configured in both the PCell and PUCCH SCell, the UE will still maintain one SR procedure per MAC entity.  The UE can select the SR resources next to the time of SR triggering. For the SR_COUNTER, there are two alternatives, one alternative is only one SR_COUNTER is maintained, the SR_COUNTER is increased when SR on PUCCH is sent on any cell. Therefore when the maximum transmission number of the SR arrives, it will announce the failure of all the serving cells, and will release PUCCH/SRS for all serving cells . Another alternative is to maintain multiple SR_COUNTERs, i.e, one SR_COUNTER for each PUCCH cell. The SR_COUNTER for one cell is only increased when the SR is transmitted on the resources of the cell. But due to the UE only picks one the D-SR opportunity which is available, therefore the SR_COUNTER cann’t reflect the real transmission situation because the SR transmission number is separately increased. Also this will bring the complexity in the UE. Therefore we propose to maintain one SR counter.
When SR failure occurs (i.e. max number of SR has been attempted), the UE release the PUCCH/SRS of all serving cell and resort to random access procedure on the PCell as in the existing case. 

Proposal 4: No change to the existing SR procedure (i.e. one per MAC entity).
2.3 Effect of activation status to SR on PUCCH SCell

The PUCCH SCell can be activated or deactivated, unlike PCell which is always activated. The issue then is what happen to the SR when the PUCCH SCell has been deactivated – should the SR continue transmitting and if not, whether the SR configuration/resources be kept or released
Like the existing SRS when a SCell is deactivated, the SR shall also not transmit on the SCell since it is deactivated. 
Proposal 5:  When the PUCCH SCell with SR is deactivated, the SR shall not be transmitted on the SCell.

As on the SR resource/configuration on the PUCCH SCell is deactivated, the followings are possible scenarios:
· There are multiple cells configured with SR sources on their PUCCHs for one UE, then if one scell is activated/deactivated, the UE still have the SR sources on PUCCH of other cells, it can use the remaining SR resources on the other PUCCHs until the eNB have the new reconfiguration on SR or the SCell is activated again if the PUCCH resources is kept.  
· Only one SCell with SR  is deactivated or the last SCell with SR configured is deactivated
In the former case, when one SCell is deactivated, the UE still has the SR resources on other serving cells, it can continue to use those SR resources for SR transmission. No further issue is foreseen here.
In the latter case, it is not possible to perform SR transmission since the SCell with the SR resources is deactivated. If the SR resources are not released, the UE will not be able to perform RACH to request for UL grant or SR configuration. One simple way is that the UE autonomously releases the SR resources upon deactivation. This will then allow the UE to perform random access. In the first place, the SCell with the only SR should not have been deactivated. 

Proposal 6: When only one SCell with SR is deactivated or the last SCell with SR configured is deactivated, the UE autonomously releases the SR resources upon deactivation.
3 Conclusion

It is recommended that RAN 2 discusses the following observation and proposal:
Proposal 1: SR is supported on PUCCH SCell.
Proposal 2: The SR can be configured on multiple cells for one UE, e.g, both PCell and SCell. The configuration can be interleaved (i.e. the DSR of the PCell and PUCCH SCell does not overlap) by configuring different SR periodicity and SR offset. 

Proposal 3: Allow SR to be configured on PCell only, PUCCH SCell only or on both PCell and PUCCH SCell.

Proposal 4: No change to the existing SR procedure (i.e. one per MAC entity).
Proposal 5:  When the PUCCH SCell with SR is deactivated, the SR shall not be transmitted on the SCell.. 

Proposal 6: When only one SCell with SR is deactivated or the last SCell with SR configured is deactivated, the UE autonomously releases the SR resources upon deactivation.
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