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Discussion/Decision
1 Introduction

[1] proposes to introduce a scheme to make D-SR resource shared by multiple UEs. The question is whether it is essential enhancement. This contribution discusses whether the PUCCH resource is a big burden to the system to evaluate the necessity of the D-SR resource sharing.
2 Discussion
36, 18 or 12 UE SR can be multiplexed in one PUCCH RB depending on the higher layer signaling. Table 1 shows the resource share of the D-SR resource in case of 1 msec D-SR periodicity in 20 MHz cell. The number of UEs multiplexed in a RB is highly cell specific. In high multi-path system, less number of UEs are multiplexed.
Table 1

	# of UEs multiplexed
in a RB
	Resource Share ( # of UEs)

	
	1
	10
	100
	1000

	12
	0.08%
	0.83%
	8.33%
	83.33%

	18
	0.06%
	0.56%
	5.56%
	55.56%

	36
	0.03%
	0.28%
	2.78%
	27.78%


As seen in the table 1, 1 msec D-SR can be considered as a bottleneck if many UEs are configured with such short D-SR. Enhancement proposed in [1] may increase the number of SR resource by two or four times. However in the real scenario, it may be logical to assume that only part of UEs would be configured with very short D-SR. We picked up three cases that we believe reflects some of likely implementations, and shows the resource share with or without enhancement in the table 2.
Table 2

	· 20 MHz cell with 100 RBs are assumed.

· 18 UEs are assumed to be multiplexed in a RB

	
	Scenario 1
	Scenario 2
	Scenario 3

	Total number of UEs
	1000
	1000
	1000

	UEs with 1 msec D-SR
	10
	50
	100

	UEs with 10 msec D-SR
	490
	450
	400

	UEs without D-SR
	500
	500
	500

	Resource share w/o enhancement
	3.28%
	5.28%
	7.78%

	Resource share with enhancement
	3.00%
	3.89%
	5.00%


Because of randomness of D-SR trigger timing, D-SR sharing with longer periodicity increase the possibility of collision. Hence the enhancement is assumed to be applied only for 1 msec D-SR. Considering that D-SR resource should not take significant portion of total resource, scenario 3 seems to be the last one that we can accept in terms of resource share (i.e. it may not be acceptable to use e.g. 10% resource for D-SR).  
3 Conclusion
The analysis shown in table 2 indicates that the gain from sharing D-SR would be 2 ~ 3 % at most. The expected gain seems not significant at the first glance. However, D-SR is one small component of uplink transmission which should be minimized as much as possible, gains in such range could be considered as significant. To judge whether such enhancement is essential or not, operator’s view is crucial. It is proposed to discuss if there is enough motivation to allow D-SR sharing in REL-10.
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