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1. Introduction

DVRB mapping has been discussed in order to allow in downlink frequency diverse transmission of low payloads [2]. This is especially needed for VoIP transmission. For VoIP frequency diverse scheduling is considered.

In [3] we have shown the optimality of Interference Coordination for VoIP persistent scheduling. We concluded VoIP is almost an ideal application for Interference Coordination Scheduling and can obtain the full benefit from static Interference Coordination. Further we showed the throughput  gains.

From that we derive some criterions for the DVRB mapping as follows.

2. Workout of a possible solution for the DL with DVRBs

In downlink distributed virtual resource blocks (DVRBs) can be used for diverse allocation of very small payloads (e.g. 7.95 kbit/s AMR mode). With these allocations the benefits of interference coordination shall be achieved. Thus the following consequences can be summarized:

· DVRBs have to match the Frequency subsets used for Interference Coordination.

· For BW of 5 MHz and above resource block level distributed DVRBs can be spread over 3 physical resource blocks as default, which matches the result by a number of other companies [18] with ND=3 block division.

· Frequency subsets used for Interference Coordination must be addressable by the L1/L2 Control channel in one “shot”.

· All DVRBs belonging to the same PRBs must be addressable by the L1/L2 Control channel in one “shot”.

The DVRB definition is thus connected with the design of the resource allocation in the L1/L2 control channel. We propose in [19] for example using a split bit map for 5 MHz.

So a possible solution for the DVRB definition in a 5 MHz carrier with a split bitmap L1/L2 control channel is given below in Figure 1.
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Figure 1: DVRB definition matching eight Frequency subsets for Interference Coordination

So regarding this split bitmap of the L1/L2 control channel, one can summarize that a DVRB must not cross a border of a split used in resource allocation of  L1/L2 control channel. 

This split is for example also used for a 10 MHz L1/L2 control channel. Since Frequency subsets used for Interference coordination in a 10 MHz carrier shall also remain in one 5 MHz part to be addressable in one “shot” the following solution for 10 MHz given in Figure 2 is appropriate.

[image: image2.wmf]Frequency

         10 M

Hz Bandwidth

time

PRB 1

PRB 0

PRB 2

DVRB 0

PRB 12

PRB 25

DVRB 1

PRB 26

PRB 27

PRB 50

1

0

2

6

9

8

1

3

Frequency

Subset used

for

 IFCo


Figure 2: DVRB definition in 10 MHz carrier matching eight Frequency subsets used for Interference Coordination

Here each of the frequency subsets used for Interference Coordination matches two DVRB sets.

As a further consequence of using DVRBs for VoIP one can state that for cell border mobiles all frequency subsets (e.g. out of eight) must be available as DVRBs. So from that it is useful that certain subframes contain DVRBs for all frequency subsets so that in these subframes all cell edge mobiles can be scheduled for VoIP persistent scheduling or that they perform their remaining retransmissions while in other subframes frequency selective scheduling takes place.

Thus the definition of DVRBs shall be dependent on the subframe. Further multiple sets of DVRBs shall be allowed.
3. Conclusion

Interference Coordination benefits are obtained by scheduling UEs on preferred frequencies depending on the UE’s nearest neighbour cell. 

The characteristics of VoIP or persistent scheduling have been reviewed in [3] showing that frequency diverse persistent allocations are used with only pathloss and shadowing measurements available for the scheduling decision. VoIP scheduling has thus been identified as almost an ideal application for Interference Coordination scheduling.

In case of small payloads in downlink distributed virtual resource blocks (DVRBs) are frequently proposed for VoIP scheduling. Thus, conclusions have been derived for the definition or the mapping between PRBs and DVRBs in order to obtain these Interference Coordination benefits. This definition also depends on the L1/L2 control channel design. Assuming our proposal for resource allocation signalling in the L1/L2 control channel a solution for 5 MHz and 10 MHz has been worked out and exemplified.

So we propose to follow in downlink the derived rules for the DVRB definition, to exploit the gains by Interference Coordination scheduling for VoIP or persistent scheduling.

As static Interference Coordination showed substantial gains only for inverted re-use 7 or re-use 9 schemes in 5 MHz a number of 8 frequency subsets 
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 of 3 PRBs each must be formed. Since the DVRBs must be aligned with the frequency subsets it has to be concluded that Nd = 3 is the value that allows Interference Coordination for VoIP with DVRB.

Thus we propose that the definition of DVRBs shall be dependent on the subframe, and that a DVRB is mapped on Nd = 3 physical resource blocks.
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