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1. Introduction
[R1 – 061551] presented in Shanghai discussed potential control channel limitations on VoIP capacity for UL EUTRA and provided simulation results demonstrating how group scheduling concepts can be employed to achieve increased VoIP capacity. This contribution extends the discussion in [R1 – 061551] by providing updated simulation results.     
2. Discussion and Results

According to the EUTRA numerology given in [TR 25.814 – Section 9.1], for 1.25 MHz carrier bandwidth case, 6 Long Blocks (LBs) with 75 subcarriers each are available for uplink transmissions. VoIP simulation results presented in [R1-061551] assumed that that the 6 LBs are shared between different users in a TDM fashion, i.e., if two UEs share a subframe, one UE is allocated 3 LBs and the other UE is allocated the other 3 LBs.  This contribution provides results for the scenario where resources are allocated in FDM fashion. Here, resources in a subframe are divided into 5 Resource Units (RUs) with each RU spanning M=15 consecutive subcarriers in frequency domain and N=6 LBs (entire 0.5ms subframe duration) in time domain (as shown in Figure. 1). Note that this method of RU allocation is more aligned with [TR 25.814 – Section 9.1.1.2] than the method employed in [R1 – 061551]. 
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Figure 1 – RU allocation for VoIP Simulations
Figure 2 shows updated VoIP capacity curves with FDM resource allocation. Note that with FDM resource allocation, UEs have the flexibility of concentrating all the available power into a small subset of sub-carriers instead of spreading it across all the subcarriers. This added flexibility provides some improvement in capacity (when compared to results in [R1-061551]).  System simulation assumptions used for generating these results are same as those used in [R1-061551]. Packet error rate CDF plots for these results are shown in Figure 4.

Figure 3 illustrates the updated group scheduling setup that was employed for these simulations. Similar to [R1-061551], UEs are initially classified into three separate groups based on their path loss (this information can inferred from downlink C/I or downlink pilot SNR measurements). UEs with group ID 101 have the highest path loss while UEs with group ID 301 are in the most favourable channel conditions. Once a UE is assigned a group ID, it only needs to ‘wake up’ according to the predetermined pattern specific to that group ID. For instance, a UE with group ID 201 needs to wake up every 10th subframe while  a  UE with group ID 101 wakes up for 3 subframes in every 10 subframes. In each 0.5ms subframe, one RU is reserved for uplink overhead (primarily ACK/NACK signaling) and the remaining 4 RUs are shared between different UEs.  Tables 1 and 2 show the MCS levels that can be used by UEs in each particular group.
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Figure 2 – VoIP Capacity with Group Scheduling
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Table 1

subframe time (ms) groupid

0 0.5 101

1 1 101

2 1.5 101

3 2 201

4 2.5 202

5 3 203

6 3.5 204

7 4 205

8 4.5 206

9 5 301

10 5.5 101

11 6 101

12 6.5 101

13 7 201

14 7.5 202

15 8 203

16 8.5 204

17 9 205

18 9.5 206

19 10 301

MCS MOD ER

0 QPSK 0.3111

1 QPSK 0.6222

2 QPSK 0.4148

3 16QAM 0.6222

Group IDs Allowed MCS Max users/TTI

101 0,1 2

201 - 206 0,1 2

301 0,1, 2,3 4


Figure 3 – Group Scheduling Setup

[image: image4.emf]10

-3

10

-2

10

-1

10

0

0.5

0.55

0.6

0.65

0.7

0.75

0.8

0.85

0.9

0.95

1

PER

Probability (PER < abscissa)

VoIP Relistic CE - 40ms Delay bound - 1000m ISD

 

 

GS - 80usr

GS - 100usr

GS - 120usr

1usr/subframe - 60usr

1usr/subframe - 80usr

1usr/subframe - 100usr

GS - Group Scheduling


Figure 4 – CDF data for results shown in Figure1

3. Conclusions

Results presented in this document indicate that for E-UTRA with FDM resource allocation, VoIP traffic of 90
 Erlangs/sector can be supported for 1.25MHz carrier bandwidth with a 40 ms delay bound. This updated result is 10% better than the capacity estimate given in [R1-061551].











































































































































































































































































































































































































































































































































































































































































� Capacity is measured as the maximum load at which 95% of the users in a cell have a VoIP packet error rate less than 1%
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