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Discussion/Decision
1 Introduction

It was agreed to have PCC both in UL and DL last meeting. One open issue w.r.t PCC is whether SPS is only allowed to PCC or not. If it is, specification would be simpler. However, PCC would already be crowded with others that are allowed only in PCC. This contribution is to see whether it is possible to limit SPS only in PCC especially in UL PCC. 
2 Discussion
D-SR/HARQ feedback/CQI are allowed only in the PCC. If the load of them are already significant, it may be safer to not limit the SPS in SCCs. 

To see how much resource is occupied by above, a simple analysis is done based on below assumption.
· A cell is the PCC for n CA UEs

· BW of the cell is 20 MHz

· All CA UEs are configured with 5 DL CCs that are subject to CQI reporting.  CQI reporting period is 5 msec.
· All CA UEs are configured with D-SR. The periodicity is 5 msec.

· UL ACK/NACK resource for SCCs is reserved per UE in a static manner. 
Table 1 shows the resource share of each component. See the details on how they are calculated in the Annex.
	n (# of CA UEs)
	Resource share of D-SR
	Resource share of  CQI
	Resource share of HARQ feedback

	1
	0.01%
	0.08%
	0.22%

	10
	0.11%
	0.83%
	2.22%

	100
	1.11%
	8.83%
	22.22%


One thing to note is that HARQ feedback resource is assumed to be reserved in static manner. One ACK/NACK resource is reserved per PUSCH CC per TTI (except for PCC where REL-8 HARQ ACK/NACK resource is available), which is quite inefficient in resource usage view point. HARQ feedback resource usage will be (and ,as shown in the figure, shall be) enhanced somehow, thus the numbers in the table are too pessimistic at least for the HARQ feedback resource share.

To see how much more burden would be added by SPS, following assumptions are made. 
· A cell is the anchor cell for n CA UEs

· BW of the cell is 20 MHz

· All CA UEs are configured with UL/DL SPS resource. The periodicity is 20 msec.

· In average 50% of UEs have active SPS resource at a given moment.

· One SPS resource occupies in average 2 RBs. (Assuming 320 bit VoIP packet, the initial channel coding rate is 0.56 = 320/576 if 16QAM is applied)
· HARQ operating point is 2.
Table 2 shows the resource share of SPS
<Table 2> 
	n (# of CA UEs)
	        Resource Share of UL SPS

	1
	0.09 % (= 2 RB * 0.5* 2 /(110 RB * 20 msec)) 

	10
	0.91 %

	100
	9.09%

	200
	18.18%

	500
	45.45%


Considering that considerable number of non CA UEs will be configured with SPS, adding those burden only to the PCC seems a bit too risky. Even though there would be potential gain in limiting SPS to the PCC in simplicity, it would be more logical choice to distribute SPSs to all CCs.

Proposal 1. It is possible to activate SPS in SCC. 
3 Conclusion
It is proposed to discuss how to handle SPS. It is further proposed to make a decision that SPS is not limited to PCC. 
Annex
Resource share of D-SR

· 36, 18 or 12 UE SR can be multiplexed in one PUCCH RB depends on the higher layer signaling.  

· 18 (6 cyclic shifts and 3 OCC) is chosen for the calculation .

· Resource share of 1 D-SR = 1/(18 UEs * 100 RBs * 5 msec) = 0.011%
Resource share of CQI
· 12 cyclic shifts allow 12 different UEs to be orthogonally multiplexed on the same CQI PUCCH RB.

· It is agreed periodic CSI reporting is supported and rel-8 principles will be followed.  

· It is assumed that the required resource for the CQI is linear to the number of CCs subject to the CQI reporting.

· Resource share of CQI per CA UE = (1*5 CCs)/(12 UEs * 100 RBs * 5 msec) = 0.083%
Resource share of UL HARQ ACK/NACK
· 18 HARQ feedback can be multiplexed in one PUCCH RB

· One feedback resource is reserved for a SCC every TTI.

· Resource share of UL HARQ ACK/NACK per CA UE = (1*4 SCCs)/(18 UEs * 100 RBs) = 0.222%
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