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1 Introduction

In this contribution, we discuss SR support for PUCCH on SCell. In previous RAN2 meeting, the support for SR PUCCH on SCell was discussed but RAN2 could not reach an agreement. 
2 Discussion

2.1 SR configuration for SCell only
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Figure 1: SR PUCCH on PCell only
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Figure 2: SR PUCCH on SCell only
Figure 1 shows current Rel-12 configuration for SR. SR can be configured only for PCell and MAC entity handles only one SR procedure. In Rel-13, PUCCH on SCell will be introduced and it is natural to consider a possibility of SR support on such PUCCH on SCell. One of motivation for the PUCCH SCell is offloading PUCCH on PCell due to increasing number of CA UEs. Considering small cell as typical use case of PUCCH on SCell, reducing power consumption would also be another benefit to use PUCCH on SCell. RAN2 has decided to support PUCCH on SCell in Rel-13 and UCI other than SR was agreed to be supported in PUCCH on SCell.  If SR does not cause much impact on QoS requirement and UE complexity, it would be straightforward to allow PUCCH on SCell to support SR. 
Figure 2 shows one simple example for SR configuration for PUCCH on SCell. In current MAC entity, a single SR procedure is performed. From MAC perspective, there would be no or little impact on SR procedure by introducing SR PUCCH on SCell, especially in a case of a single SR configuration.  From QoS perspective, it is actually possible to improve latency since SR PUCCH on SCell typically can be configured with shorter periodicity than PCell.  In a case of deactivation of the SR PUCCH on SCell, RA procedure on PCell should still be available according to the current SR procedure. 
Observation 1:
There would no major impact of standardization work or MAC implementation by introducing SR PUCCH on SCell if a single SR procedure per MAC entity is kept.
Observation 2:  SR PUCCH on SCell has benefits of SR PUCCH offload and UE transmission power reduction when SR PUCCH is configured for SCell only.

Proposal 1:  
A single SR procedure per MAC entity should be kept for supporting PUCCH on SCell (e.g, only one SR_COUNTER, only one prohibit timer).
Proposal 2: 
SR PUCCH on SCell should be supported at lease for a case that SR PUCCH is configured for SCell only.
2.2 SR configuration for PCell and SCell
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Figure 3: SR PUCCH on PCell and SCell
Figure 3 shows an example for SR configurations for both PCell and SCell. There would be possible a use case such as PCell is configured with longer periodicity and SCell is configured with shorter periodicity. PCell may be used as a fall back support for a case of deactivation of the PUCCH on SCell. When the PUCCH on SCell is activated, 5ms latency is achieved by using SCell SR with 5ms. When the PUCCH on SCell is deactivated, 20ms latency is applied by using PCell SR which is 20ms periodicity. By this configuration, PUCCH on PCell is offloaded from 5ms to 20ms. 
If PCell is congested and desired latency for the UE is 5ms, the system will have a benefit by configuring SR PUCCH on SCell. In addition, eNB may still want to keep SR on PCell with longer periodicity for fall back in case of the deactivation if the 20ms latency is acceptable from QoS requirement for this UE. If frequent deactivation of the PUCCH on SCell is expected, SR on PCell would benefit on efficiency because it can reduce RA procedure on PCell. On the other hand, if 20ms latency is not enough for this UE, it just causes reconfiguration of PCell SR periodicity to 5ms, which makes less benefit of SR on both PCell and SCell.
Observation 3: 
To fall back to PCell SR, the PCell SR needs to be configured with an acceptable periodicity which meets QoS requirements when SR is configured for both on PCell and on SCell.

Observation 4: 
If PCell is overloaded and a desired periodicity is not achieved, there would be some benefits to configure SCell SR with a desired periodicity while PCell SR is configured with the acceptable periodicity.

Proposal 3:
SR configuration for PUCCH on SCell should not impact on QoS requirements.

Proposal 4:
SR configurations for both PCell and SCell may be supported if RAN2 considers that the case is valid considering QoS requirement.
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Figure 4: SR PUCCH on PCell and SCell with overlapping TTI
Figure 4 shows an example for SR configurations for both PCell and SCell with overlapping TTI. If SR configurations for both PCell and SCell are supported, we need to consider a collision of SR configurations between PCell and SCell. SR periodicity can be 1, 2, 5, 10, 20, 40, and 80ms.  Unless eNB configures 1ms periodicity for a one cell, it is possible to avoid any collision between PCell and SCell by using subframe offset. To avoid additional complexity (i.e. PUCCH resource selection on the physical layer), it would be reasonable to restrict RRC configuration.
Proposal 5: 
eNB should avoid configuring SR PUCCH on SCell in any TTI overlapping with SR PUCCH on PCell, if SR configurations for both PCell and SCell are supported.

3 Conclusion 

In this contribution, we describe the SR support for PUCCH on SCell. We have the following proposals: 

Proposal 1:  
A single SR procedure per MAC entity should be kept for supporting PUCCH on SCell (e.g, only one SR_COUNTER, only one prohibit timer).

Proposal 2: 
SR PUCCH on SCell should be supported at lease for a case that SR PUCCH is configured for SCell only.
Proposal 3:
SR configuration for PUCCH on SCell should not impact on QoS requirements.

Proposal 4:
SR configurations for both PCell and SCell may be supported if RAN2 considers that the case is valid considering QoS requirement.
Proposal 5: 
eNB should avoid configuring SR PUCCH on SCell in any TTI overlapping with SR PUCCH on PCell, if SR configurations for both PCell and SCell are supported.
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