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1. Introduction

In RAN2#89 meeting, RAN2 discussed whether to support SR even in PUCCH on SCell, but does not reach a conclusion. This paper will discuss if the SR is really needed in PUCCH on SCell.
2. Discussion
In LTE, PUCCH is usually used for HARQ feedback, CSI report and SR transmission. In Rel-13 CA enhancements, one purpose is to lighten the load from PUCCH on PCell. To do this, another PUCCH would be configured even on a SCell other than PCell. Both HARQ feedback and CSI report would be delivered on the PUCCH on SCell. However, it is still FFS on whether to transmit SR in the PUCCH on SCell. In order to decide the necessity of SR on PUCCH SCell, it should be first evaluated how much PUCCH load is consumed by SR.
2.1
PUCCH load due to SR
In the current specification, at most 18 SR resources can be configured in a PRB. The SR periodicity is given by the following table in TS36.213 [1]. The range of the periodicity is from 1 to 80 ms. Note that the shorter SR periodicity is, the larger the PUCCH load occupied by SR is.
Table 1
UE-specific SR periodicity and subframe offset configuration

	SR configuration Index
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Assuming the system bandwidth of 10 MHz, the ratio of SR resources to overall bandwidth is shown in the following table. As the number of supporting UEs increases, more SR resource would be needed. At the sacrifice of the latency, i.e. an increase in SR periodicity, we can still reduce the ratio. 
For the SR periodicity of 10 ms or longer, regardless of the number of supporting UEs, it seems to be no critical problem in the resource burden aspect. However, if we want to improve the latency, i.e. consider the SR periodicity shorter than 10 ms, it is not likely to ignore the overhead due to SR resources. If SR is allowed to be assigned even over PUCCH SCell, UE can transmit its SR with a SR resource coming earlier between PUCCH PCell and PUCCH SCell. It means that we would improve latency while to keep lightening the burden from PUCCH on PCell. 
Observation: In the latency aspect, it is beneficial to support SR even in PUCCH on SCell.
Table 2
Ratio of PUCCH load due to SR to overall bandwidth

	
	Number of UEs with the SR configured

	
	18
	36
	72
	144
	288

	SR periodicity
	1
	2.00%
	4.00%
	8.00%
	16.00%
	32.00%

	
	2
	1.00%
	2.00%
	4.00%
	8.00%
	16.00%

	
	5
	0.40%
	0.80%
	1.60%
	3.20%
	6.40%

	
	10
	0.20%
	0.40%
	0.80%
	1.60%
	3.20%

	
	20
	0.10%
	0.20%
	0.40%
	0.80%
	1.60%

	
	40
	0.05%
	0.10%
	0.20%
	0.40%
	0.80%

	
	80
	0.03%
	0.05%
	0.10%
	0.20%
	0.40%



On the other hand, it is currently unclear on the additional complexity if we support SR in PUCCH on SCell. It would depend on the detailed SR procedure. Accordingly, we would like to propose to further study it while considering the complexity.
Proposal: RAN2 to consider SR support in PUCCH onSCell if it is confirmed that it doesn’t result in heavy complexity.
3. Conclusion
It is proposed that
Proposal: RAN2 to consider SR support in PUCCH onSCell if it is confirmed that it doesn’t result in heavy complexity.
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