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1 Purpose of this contribution 

It is obvious from the last meetings’ discussions that the use of MS multislot classes for Iu mode is not settled. This paper aims to progress the issue by proposing two alternative solutions, briefly evaluate them, and propose a working assumption to be taken by TSG GERAN WG2. 

As will be clear by subsequent sections, we do not discuss a change of multislot class definitions as such. Rather, what we address is if and how an MS’s multislot capability will be allowed to vary, depending on the configuration currently in use. 

2 How MS multislot class capability is used in R4 

The basic MS multislot class definitions are provided in TS 45.002. 

An MS signals its multislot class capability in the MS Classmark 3 information element and the MS Radio Access Capability information element [TS 24.008]. The MS is allowed to signal the following separate capabilities:

· HSCSD multislot class

· GPRS multislot class

· ECSD multislot class

· EGPRS multislot class

· DTM GPRS multislot class and Extended GPRS DTM multislot class

· EGPRS DTM multislot class

The terms above are quite self-explanatory regarding when the different multislot classes apply
. All in all, one single MS is already in R4 allowed to signal six separate multislot classes. 

The reasons for this flexibility are interesting and will guide us in the design of signalling flexibility for Iu mode. Our understanding is that separate classes have been allowed in the current design depending on the following: 

1. Connection to PS domain vs CS domain, or alternatively, use of ‘dedicated’ (TCH-type) vs ‘shared’ (PDTCH-type) radio channels. We assume that this has to do with potentially different optimisations/implementations done in the lower layers of the two separate radio protocol stacks, leading to different timeslot capabilities.

2. Use of GMSK vs 8-PSK modulation, or alternatively, use of GPRS/HSCSD vs EGPRS/ECSD coding schemes. We assume that this has to do with the transmitter being able to handle different number of GMSK and 8-PSK timeslots, and/or the receiver supporting a limited total data rate which leads to fewer timeslots for EDGE. 

Our assumptions above of the rationale for the current signalling flexibility should be validated by terminal manufacturers. 

3 How to use multislot classes in Iu mode

Introduction of Iu mode does not change modulation schemes and data rates of GERAN. Therefore, the rationale for separating the multislot class capability signalling between ‘standard GSM/GPRS’ and ‘EDGE’ remains. Assuming that the modulation determines which multislot class applies, it seems rational to define multislot classes for ‘GMSK’ and ‘8-PSK’ respectively (see footnote 1). 

However, a major conceptual change of Iu mode is the use of SBPSCHs and DBPSCHs. An MS can have a mix of SBPSCHs and DBPSCHs, and the number of each is quite flexible. One basic question is therefore: Do we have to allow an MS to signal different multislot class capabilities depending on the number of DBPSCHs allocated? 

In the sections below we briefly highlight the consequences of the two options available.

(The recent WG2 meetings and drafting meetings have struggled with this question, to our understanding without arriving at a conclusion. See for example the recent RRC drafting meeting minutes and the RLC/MAC open issues document [G2-020497] for slightly divergent views on this topic. )

3.1 Alternative 1: signal separate multislot classes depending on the number of DBPSCHs allocated

This alternative means that the MS would signal one multislot class for each number of DBPSCH it supports. It would allow the MS manufacturer to design an MS that for example manages 3+2 timeslots (class 9) provided only SBPSCHs are allocated, but as soon as a DBPSCH is allocated, the multislot capability could drop to 2+2 (class 5), etc. 

The assumed reason for separating multislot capability for circuit switched and packet switched channels so far, as highlighted in section 2, was the use of separate protocol stacks. In Iu mode however, it is assumed that the MS implementation will be one common stack for handling SBPSCHs and DBPSCHs. We therefore believe that it has not been shown that a separation is needed for Iu mode.

Also, let us look at the consequences of a separation: For a typical case when an MS supports two DBPSCHs, it would mean signalling three multislot classes: for 0, 1 and 2 DBPSCHs respectively. Or actually, if we allowed full flexibility, half rate DBPSCHs should be taken into account, which would generate five separate multislot classes. Finally, adding the necessary modulation aspect discussed in section 3 means multiplying the classes by factor two, implying that 10 Iu mode multislot classes would be signalled for this rather typical MS. For a more capable MS, of course the number would increase further.

We see two problems with this: 

· The standard gets even more complicated, with an associated negative impact on MS implementation. These new signalled multislot classes will exist in addition to the already signalled ones, since an Iu-capable MS will typically still support A/Gb mode. 

· The challenge of implementing an efficient GERAN timeslot allocation increases significantly. An allocation algorithm must take into account all possible MS combinations when allocating timeslots to the MSs in a cell, and a big flora of MSs with even more varying constraints than in R4 will in practice make the scheduler less efficient (assuming that GERAN product development time is finite).

3.2 Alternative 2: Use the same multislot class irrespective of number of DBPSCHs allocated

This alternative would mean that the multislot class is the same for all possible numbers of DBPSCHs allocated. The number of DBPSCHs supported would be implicitly clear from the multislot class signalled. For example, an MS that signalled class 9  (3+2) would support 2 DBPSCHs. 

This alternative is obviously quite simple, and would do as long as the demands on the MS to handle a DBPSCH are similar to handling a SBPSCH. If the demands are very different, this solution may not me appropriate, as it does not allow a separation of multislot classes for different channel configurations.

4 Proposed working assumption

Based on the brief assessment in section 3, we conclude that alternative 2 would be preferable, i.e. to signal multislot classes independently of number of DBPSCHs allocated. The motives for this preference are that we should strive for maximal simplicity, and that it has not been shown that the multislot capability of an MS in Iu mode varies with the number of DBPSCHs allocated.

Further, as discussed, the dependency on modulation remains unchanged from R4, and therefore multislot classes should still be signalled separately for the different modulations.

Hence, we propose to take it as a working assumption that the following information be added to the MS Classmark 3 and MS Radio Access Capability information elements:

· Iu mode GMSK multislot class

· Iu mode 8-PSK multislot class

Appropriate CRs should be drafted based on this working assumption. Should later investigations show that a higher degree of separation of class indications is needed, the working assumption can be changed.










� However, for the EDGE related classes, we are not sure whether e.g. the EGPRS class applies only when 8-PSK is used, or as soon as EGPRS coding schemes are used. For example, if MCS-2 is used: which multislot class applies then, the GPRS one or the EGPRS one? In this paper we have assumed that the GPRS class applies.
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