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1 Introduction

Currently RAN2 is discussing the reduction of UL VoIP control signaling and sent a respective LS to RAN1 [1]. In the LS, an optimized DL L1/L2 control channel for UL VoIP by dynamic scheduling using an UL grant with a reduced payload size is suggested.
In this contribution, we evaluate whether such a UL VoIP optimized L1/L2 control approach is feasible.

2 Discussion
According to the VoIP results presented in the LTE Performance Evaluation conference call [2]-[7], the UL VoIP capacity can be up to around 300 UEs in a 5 MHz system. Assuming 50% voice activity and VoIP allocation without packet bundling, up to 9 (8.4 ( 300*0.5*(1/20+1/160), including SIDs and assuming synchronous non‑adaptive HARQ) UL VoIP UEs need to be handled in a subframe.

Optimistically, assuming a DL L1/L2 control channel allocation based on the UE geometry distribution (simulation case 1 in [8]) with QPSK rates 1/12, 1/6, 1/3 and 2/3, the DL L1/L2 control overhead for UL VoIP grants results in:

1) 30 bit UL VoIP grant payload size:

 
644 REs ( 9*30*(0.18*12+0.24*6+0.20*3+0.38*3/2)/2 REs 

2) 20 bit UL VoIP grant payload size:

  
429 REs ( 9*20*(0.18*12+0.24*6+0.20*3+0.38*3/2)/2 REs

DL VoIP grants also require DL L1/L2 control channel resources. We assume, that for DL VoIP the first transmission is persistently allocated and only the first retransmission requires a grant. Further, assuming a DL grant payload size of 40 bits and 30% retransmissions, the required time/frequency resources are as follows:

258 REs ( 9*0.3*40*(0.18*12+0.24*6+0.20*3+0.38*3/2)/2 REs

For the maximum DL L1/L2 control region size (3 OFDM symbols), the total number of REs available for the DL L1/L2 control channels is

900 - RS_REs - ACK/NACK_REs - Cat0_REs

which results approximately in 

590 REs = 900-200-100-10 REs
In addition, from the results presented in the LTE Performance Evaluation conference calls, the VoIP capacity is limited by the UL VoIP capacity. This implies that additionally DL Best Effort traffic can be handled by dynamic scheduling. Therefore, let’s assume that about 60 REs are required for DL Best Effort grants. 

According to the calculations above, the budget for the DL L1/L2 control channels is as follows:

1) 30 bit UL VoIP grant payload size:

590 - 644 - 258 - 60 REs = - 372 REs
2) 20 bit UL VoIP grant payload:


590 - 429 - 258 - 60 REs = - 157 REs
Therefore, for both cases (20 and 30 bit UL VoIP grant payload size), it is not possible to fit the required DL L1/L2 control signaling into the available control resources.

3 Conclusion

This contribution provides a simplified evaluation on the DL L1/L2 control channel usage for UL VoIP optimized dynamic scheduling as mentioned in [1]. According to our calculations, such an approach is not feasible and, therefore, other approaches such as persistent allocation and/or grouping need to be considered.
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