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1. Introduction

The WID for VAMOS prescribes two MS support Levels for VAMOS [2] i.e. 

· VAMOS Level I) These terminals are basically DARP Phase I terminals updated to support the new VAMOS TSC set

· VAMOS Level II) Terminals with a more advanced Rx fulfilling some tightened 3GPP performance requirements. 

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.
So far no VAMOS DL signaling has been specified for the VAMOS capable terminals. In this contribution it is discussed why DL signaling indicating VAMOS mode should as a minimum be specified for the VAMOS level II capable terminals. A DL indication of VAMOS will ensure that the L1 performance of the VAMOS level II capable terminals is on par with the DARP L1 performance when the terminal is operating in a non-VAMOS capable network and/or when the voice call is non-VAMOS mode. 

This contribution presents the VAMOS level II implications in nonVAMOS mode.
2. VAMOS level II terminal implications in non VAMOS mode 
The VAMOS Level II terminals are likely to utilize a joint detection based receiver architecture in order to achieve a desired performance when operating in a VAMOS network e.g. as the scenarios modelled with the interference models MTS1-4 specified in [3].

A VAMOS level II terminal utilizing joint detection based receiver architecture needs to blindly detect and compensate for the applied SCPIR on the fly in order to work properly. The blind SCPIR detection as such is expected to be quite accurate for the TU channel profiles and the MTS1-4 interference models specified for VAMOS. However, the reliability of the blind SCPIR detection on other channel profiles and especially in a real life network is currently unknown.

Without any VAMOS DL signaling the VAMOS level II capable terminals will have to perform the SCPIR detection (a.k.a. alpha detection) no matter whether the terminal is active in a VAMOS network or not (i.e. for all GSM GMSK modulated voice services as well). Since the SCPIR detection basically is a modulation detection; this means, that a VAMOS level II capable terminals will be required to have a GMSK-QPSK modulation detector running for all speech services no matter whether it is operating in a VAMOS network or not.
In all networks which don’t support VAMOS, this is believed to be a critical issue, since blind SCPIR detection is likely to impact the DARP phase 1 operation in the VAMOS level II capable terminals. Even within a VAMOS capable network it is unlikely that all the speech calls are in VAMOS mode. Hence, even in VAMOS aware networks, the VAMOS level II capable terminals would benefit from running in DARP phase I mode for a considerable amount of the time as well.

Hence, operation in the DARP phase I mode is foreseen to be required for a considerable amount of time in the VAMOS level II capable terminals. Some of these terminals may never be operating in VAMOS mode if they never move into a VAMOS network during their "life time". 

Having the blind detection in the VAMOS level II capable receivers is foreseen to have a negative impact on the terminal performance as well as talk-time when the network operates in a non-VAMOS mode i.e. a blind detection is likely to impact the already known and reliable DARP phase I receiver performance. Hence an additional signalling of the downlink VAMOS mode is needed for VAMOS levelII capable mobiles to ensure that there is no impact on the DARP phase-I performance of these mobiles. 
3. Proposal

In order to avoid the VAMOS level II capable terminal performing blind detection of SCPIR when in non-VAMOS mode, it is proposed to introduce dynamic DL indication of the VAMOS mode during the call.

Such an indication during the call will enable the VAMOS level II capable terminals to constrain the blind detection to run only when the terminal is operating in VAMOS mode. Thereby the negative impact from SCPIR detection on the terminal performance when the network operates in non-VAMOS mode can be avoided i.e. the negative impact on the already known and reliable DARP phase 1 receiver performance will be avoided both in VAMOS capable networks (during non VAMOS speech calls) and in legacy non-VAMOS networks. 

It is imperative that the dynamic DL indication of the VAMOS mode during a call is done without impacting the speech performance. Since the conveyed information regarding VAMOS mode is a slow varying process and is a layer 1 related information, this best fits in the layer 1 header of the Slow Associated Control Channel (SACCH). Incidentally there is a spare bit in the layer 1 header of the downlink SACCH (see section 7.1.1 of [6]) and hence it is proposed that this bit is used to dynamically signal the VAMOS mode in downlink. A set of change requests to incorporate these changes are proposed to this end [4] and [5]. One advantage of this approach is that the issues highlighted for VAMOS-II capable mobiles would be solved in both non-VAMOS networks as well as VAMOS aware networks (during non VAMOS calls) simultaneously with this simple change. 
Although a signalling using SACCH layer 1 header provides the necessary information for VAMOS mode in downlink, in some scenarios it might be critical to provide this indication very fast. This is the case for instance: 
1. If after handover a new user joins the call and is directly placed on VAMOS subchannel paired with an existing user and the existing user is straightaway put on the weaker subchannel. 

2. If after immediate assignment the call straightaway starts in VAMOS mode and with low SCPIR

In the above cases, the SACCH based signalling for both the existing and the joining user may not be fast enough because in these scenarios, the VAMOS mode will be operational much earlier than the 480 ms duration which is the latency that could result in case of the signalling using SACCH. Hence, it is preferable that in these scenarios VAMOS-II processing is switched on immediately after receiving the message, i.e. either via the assignment or via the handover command or via the channel mode modify command during the call. Hence, an additional method for fast signalling of the VAMOS mode is also needed and this could be done by including an indication of the downlink VAMOS mode in the Channel Description IE (see 3GPP TS 44.018). 

4. CONCLUSION

Without any VAMOS DL signaling the VAMOS level II capable terminals will have to perform the SCPIR detection (a.k.a. alpha detection) no matter whether the terminal is active in a VAMOS network or not (i.e. for all GSM GMSK modulated voice services as well). Since the SCPIR detection basically is a modulation detection this means, that a VAMOS level II capable terminals will be required to have a GMSK-AQPSK modulation detector running for all speech services i.e. the blind detection will also impact the DARP phase I performances as well which is considered to be unacceptable.
Using the spare bit in SACCH header for introducing a dynamic indication of the VAMOS mode during a call will avoid any blind detection to influence the known DARP phase I terminal performance when operating in non-VAMOS mode. In addition, signalling of VAMOS mode in channel description IE is also proposed to enable quick transition into VAMOS mode when necessary.  Such a signalling will enable the VAMOS level II capable terminals to constrain the blind SCPIR detection to run only when the voice call is in VAMOS mode thereby eliminating any impact on the DARP phase I performance of such mobiles.
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