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Discussion/Decision
1 Introduction

During the last meeting anchor cell was discussed. Considering RAN1 decision, it seems obvious that UE has a single anchor cell where CQI/D-SR resource is configured. The question seems to be whether other functionalities/resource should be limited only to the anchor cell. The candidate of the functionalities/channels are listed below.
· Security input, NAS mobility info

· System Information Update Notification

· Random Access

· SPS resource

The contribution analyzes how much we can incorporate them into the anchor cell. Note that the contribution will not discuss system information update notification aspect which is highly dependent to the outcome of the other discussion.
2 Discussion
Special cell function
The question is whether it is useful to merge the special cell and the anchor cell. The answer is obviously yes because having less types/definitions usually decreases the complexity. The next question is then whether there is any significant problem in merging them together. One concern is that it may increase the handover frequency. 
The special cell change occurs mainly due to the radio condition reason. The anchor cell change may occur both due to the radio condition reason and the CQI/D-SR resource load balancing reason. If anchor cell is to change frequently due to the load balancing purpose, merging them together may not be a good way forward.
To see how important the CQI/D-SR resource load balancing is, let’s see how much resource is taken up by CQI/D-SR resource.

Assuming;

·  A cell is the anchor cell 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.
Table 1 shows how much resource is occupied by CQI and D-SR.
<TABLE 1>

	n (# of CA UEs)
	Resource Occupancy by D-SR
	Resource Occupancy by CQI

	1
	0.01%
	0.08%

	10
	0.11%
	0.83%

	100
	1.11%
	8.33%


Please see the annex for the details on the calculations. As seen in the table, the need for anchor cell change for PUCCH load balancing is not urgent. As another point, it could be decided in RAN1 that UL ACK/NACK is sent only in the anchor cell. To evaluate the impact from that aspect, it is analyzed below how much resource is required to send UL ACK/NACK. In REL-8, one UL ACK/NACK resource in general occupies 1/(18 * 100 RBs) in 20 MHz. Assuming that UL ACK/NACK resource is reserved per UE in a static manner and that CA UEs are configured with 3 DL CCs in average, table 2 shows the estimated resource occupancy by UL ACK/NACK. 
<TABLE 2>

	n (# of CA UEs)
	Resource Occupancy by UL ACK/NACK

	1
	0.167%

	10
	1.167%

	100
	11.67%


It seems not very obvious whether resource occupancy by D-SR/CQI/UL ACK all together are in the acceptable range or not especially because UL ACK/NACK is still open in RAN1. However it should be noted that the calculation above is based on the assumption that UL ACK/NACK resource is reserved for CA UEs even when the UE is not scheduled. It is likely that RAN1 will improve the UL ACK/NACK resource usage so the figures in the table may be overestimated ones. 
The proposal is to merge the special cell and the anchor cell together as a starting point. If it is turned out to be wrong decision in the future, the decision could be reverted, which we believe is not very likely.
Proposal 1. Special cell and the anchor cell are same. 

Whether to limit random access only in the anchor cell
If we limit the random access of CA UEs only in their anchor cells, random access collision probability will increase in the cells assigned as a anchor cell. It is hard to see how much impact it will bring. In addition to it, the decision should be made taking into account the outcome of other discussion, e.g. radio link failure. Considering those facts, it seems premature take the decision. It is proposed to discuss the issue after other relevant topics are settled down.
Whether to limit SPS only in the anchor cell
Considering the traffic characteristics of VoIP, the main target of the SPS, we can calculate the resource occupancy by one SPS allocation. 
· 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)
Table 3 shows the resource occupancy by SPS
<Table 3> 
	n (# of CA UEs)
	Resource Occupancy by DL SPS

	1
	0.045% (= 2 RB * 0.5 /(110 RB * 20 msec)) 

	10
	0.45%

	100
	4.5%


Since it is decided that HARQ retransmission is taking place at the same CC as the initial HARQ retransmission, actual resource occupancy could be increased by HARQ operating point times. Hence the numbers would be higher than those shown in the table. Nonetheless, they do not seem to be too much.
Given that having SPS only in the anchor cell does not impact the anchor cell capacity drastically, it seems preferable to limit SPS in the anchor cell for simplicity reason.
Proposal 2. SPS is limited to the anchor cell. 
3 Conclusion
Two proposals are made.
Proposal 1. Special cell and the anchor cell are same. 

Proposal 2. SPS is limited to the anchor cell. 
Annex
Resource occupancy by 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 occupancy of 1 D-SR = 1/(18 UEs * 100 RBs * 5 msec) = 0.011%

Resource occupancy by 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 occupancy of CQI per CA UE = (1*5 CCs)/(12 UEs * 100 RBs * 5 msec) = 0.0756%
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