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Signalling VAMOS mode in downlink
1. Introduction

The WID for VAMOS prescribes two MS support Levels for VAMOS [1]. All VAMOS aware terminals have to indicate their support level to the network in order for the network to exploit the capacity to the highest extent. Whilst the VAMOS level-I mobiles are supposed to be based on the DARP-I architecture, VAMOS-II mobiles are supposed to be based on architectures that would enable better detection of the subchannel signal at lower subchannel power imbalance ratios (SCPIRs). 

At GERAN#44, a simulation results have been presented to show the impact of performance on the VAMOS-II mobiles when operating in non-VAMOS mode [4]. More results have been shown by other vendors at this meeting [6]. A number of options for signalling the VAMOS mode have been discussed so far. Of these, the sourcing companies believe that the option to signal VAMOS mode at assignment is the best option. In this contribution, the advantages of this option are further highlighted and a CR to 44.018 is presented to implement the necessary signalling [7]. 

2. Need for signalling of vamos mode

The benefits of the signalling VAMOS mode to a VAMOS-II mobile were shown in [3], [6]. In these contributions it was shown that in non-VAMOS mode of operation, VAMOS-II mobiles optimized for VAMOS mode of operation can be outperformed by DARP receivers that are optimised for non-VAMOS mode of operation. Introducing VAMOS mode signalling will facilitate optimized performance for these VAMOS-II mobiles both in VAMOS mode and in non-VAMOS mode. The benefit from VAMOS mode signalling would largely depend on both the VAMOS-II performance and reference DARP performance in non-VAMOS mode. 

In these contributions ([3], [6]), the following implementation of VAMOS-II architecture in Figure 1 is assumed. 
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Figure 1: Assumed VAMOS-II receiver architecture

It has been shown in [2] that under different interference scenarios, the impact of the GMSK detection step on the over all receiver performance of VAMOS-II mobiles in non-VAMOS mode could be quite different. It should be noted that this performance penalty would also depend strongly on the actual baseline DARP-I performance. The additional processing for VAMOS-II mobiles would be redundant both in VAMOS aware networks when operating in non-VAMOS mode as well as in non-VAMOS network (all the time). This impact shall be avoided. 

3. Signalling VAMOS mode using the channel description IE

Various ways of signalling the VAMOS mode in downlink were discussed in the past [3]. The sourcing companies believe that the channel description IE provides a suitable container for signalling the VAMOS mode in downlink. The changes required to this information element are shown in [7]. It should be noted that no new signalling space is being proposed to enable this VAMOS mode signalling. The unused code points available in the current message are being redefined for this purpose. 

Amongst other signalling messages in downlink, the channel description IE is carried in the following messages that are relevant for the current discussion:

· Assignment command

· Handover command

· DTM assignment command

· Additional assignment command

· Immediate assignment command (& extended)

An example of the various signalling messages being transmitted during VAMOS pairing/un-pairing is shown in Figure 2 below. 
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Figure 2: VAMOS mode signalling example

Note: It should be noted that all the signalling messages that are depicted in the figure above are needed only in the case where the FR user in question is a VAMOS-II mobile. In other scenarios no signalling of VAMOS mode would be necessary. 
3.1 Signalling VAMOS mode at assignment

If the network knows that the mobile is going to be put in the VAMOS mode immediately after call establishment, it then signals VAMOS mode in the assignment message using the proposed signalling.

3.2 Signalling VAMOS mode during the call

If VAMOS mode needs to be changed during the call, the network would need to signal the VAMOS mode in handover command. It should be noted that the network needs to only signal VAMOS mode (at the assignment or during the call) and signalling of transition to non-VAMOS mode (although feasible using the signalling mechanism), is not seen as critical. Hence this step is indicated as optional for the network in Figure 2. It should be noted that in this case the DARP-I requirements still apply for the VAMOS-II mobile. 

It should be noted that this message is thus typically sent only once during the call. In most of the cases, the network may need to move an existing voice call into VAMOS mode by sending the handover command anyway (if there is a need to change the physical resource allocation or the TSC allocation). In this case, no additional signalling is needed to signal VAMOS mode as the VAMOS mode could simply be signalled at the same time when the physical resource reconfiguration is being performed via handover command. 
3.3 Signalling VAMOS mode at handover

If during (intercell/intracell) handover, the network wishes to change the VAMOS mode of the call this could be done using the usual handover procedure as the channel description IE is included in the handover message. 
4. COMPARISON with a network level signalling

A network level signalling of VAMOS support could also solve the issues highlighted in section 2 in a non-VAMOS network. However, this signalling approach doesn’t work in VAMOS aware network. More over, VAMOS mode is needed only for VAMOS-II mobiles in the field during voice calls. Hence a peer-to-peer signalling based on the mobile capabilities would be more appropriate for this purpose rather than a network level signalling. The proposal in section 3 provides the network a more optimal way of implementing the VAMOS mode signalling. At the same time, the proposal in section 3 also uses no more signalling space (no new bit is needed) whilst a network level signalling would need a new bit to signal the VAMOS support. Considering the advantages with approach highlighted in section 3, it is recommended that this signalling option is agreed as the way forward. 

5. Conclusion

VAMOS mode signalling is necessary to prevent impacts to VAMOS-II mobiles in non-VAMOS mode and in non-VAMOS capable networks. It is proposed that a signalling based on the channel description IE is agreed for downlink VAMOS mode indication. The details of signalling are in [7]. 
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