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1 Introduction

At the SMG2 meeting in Dublin (April 12-16, 1999) a paper on coding/modulation asymmetric services for ECSD was presented [1]. The conclusion from the SMG2 meeting was to investigate the possibility of introducing coding/modulation asymmetric services. Proposals for how to provide coding/modulation asymmetric services were presented at an EDGE telephone meeting (May 6, 1999) [2], [3], and at the EDGE WS in Paris (May 17-19, 1999) [4], [5] and at the SMG2 WPA meeting in Tucson (May 31-June 4,1999) [6]. This paper describes the concept emerging from the discussions around these papers at the telephone meeting and the EDGE WS and at the SMG2 WPA meeting in Tucson. Updates are mainly related to additional elaboration of the impacts on transmission caused by asymmetry. 

Coding/modulation asymmetric services means that one coding/modulation scheme is used in the downlink and another coding/modulation scheme is used in the uplink. E.g., we could consider the case of 43.2 kbps in the downlink and 14.4 kbps in the uplink, both links using one timeslot. This feature is not supported in today's standard. Though, asymmetric services are already supported for NT-services in HSCSD, but then with the restriction that the downlink should have more than or equal number of timeslots and that the same channel coding is used for both links and all timeslots. For NT-ECSD it would be interesting to extend this by allowing also different channel coding/modulation schemes in uplink and downlink, and introduce the possibility of having uplink biased asymmetry
.

An extension, that would allow for coding/modulation asymmetric services, would be especially interesting for a MS type A
, which would not otherwise be able to use the ECSD services at all. It would also be interesting to use the coding/modulation asymmetric services for MS type B
, this since it is proposed to include low power 8-PSK MS. With a low power MS, we might have a link budget imbalance, which would make use of 8-PSK on the downlink and GMSK on the uplink advantageous. These arguments justify the introduction of a downlink biased asymmetry, but also uplink biased asymmetry is included in the concept, since it e.g. will have the impact of reducing the interference and power consumption in the BTS.

2 Assumptions

For the reasoning in the following chapters, some assumptions have been made:

· Coding/modulation asymmetry will only apply to NT-ECSD services.

· The timeslots are allocated in pairs, i.e. if a certain number of timeslots is allocated for the downlink, the same number will be allocated for the uplink. However, the MS will not necessarily transmit on all allocated uplink timeslots.

3 Signalling impacts

In order to facilitate coding/modulation asymmetric NT-ECSD services some changes in the current signalling procedures are needed. The proposed signalling for a MS type A and a MS type B is very similar.

3.1 MS type A

For an MS type A, some updates would be needed to handle coding/modulation asymmetric NT-ECSD services. The signalling for a MS type A could be as follows: 

The MS signals the mobile station classmark 3, in CLASSMARK CHANGE message, that indicates to the net that the MS supports some kind of EDGE functionality. In this case the MS indicates that it is a MS type A. At mobile originated call setup the MS signals ACC in SETUP message, which implies the desired channel coding to be used. In uplink, the MS only supports 14.4 by the indication of MS type A. The BSC commands the BTS, by sending CHANNEL ACTIVATION to BTS, to use the specific channel coding in downlink and uplink. 

Finally, in ASSIGNMENT COMMAND message, the net indicates to the MS which channel coding to use for uplink and downlink. 

3.2 MS type B

For an MS type B, some updates would be needed to handle coding/modulation asymmetric NT-ECSD services. The signalling for a MS type B could be as follows:

The MS signals the mobile station classmark 3, in CLASSMARK CHANGE message, that indicates to the net that the MS supports some kind of EDGE functionality. In this case, the MS indicates that it is a MS type B. At mobile originated call setup, the MS signals ACC, in SETUP message, which implies the desired channel coding to be used (the MS only indicates one set of ACC that may be used for both uplink and down link). The BSC commands the BTS, by sending CHANNEL ACTIVATION to BTS, to use the specific channel codings in uplink and downlink, i.e. one of the indicated channel coding schemes in ACC. 

Finally, in ASSIGNMENT COMMAND message, the net indicates to the MS, which channel coding to use for uplink and downlink.

3.3 Additional codepoints in existing information element

In order to indicate the channel coding to be used at uplink and downlink in the asymmetric case, it is proposed to update the existing information element Channel Mode IE, which will contain new codepoints in Mode octet. The following codepoints are proposed for downlink biased mode of operation: 

· Downlink: 43.2 kbps

Uplink: 14.4 kbps

· Downlink: 28.8 kbps

Uplink: 14.4 kbps

· Downlink: 43.2 kbps

Uplink: 28.8 kbps

These codepoints are proposed for uplink biased mode of operation:

· Downlink: 14.4 kbps

Uplink: 43.2 kbps

· Downlink: 14.4 kbps

Uplink: 28.8 kbps
· Downlink: 28.8 kbps

Uplink: 43.2 kbps
This means that six new codepoints would have to be added to the existing information element ‘Channel Mode’. This change would affect several messages like Channel Activation, Mode Modify, Asignment Command, Channel Mode Modify, Handover Command, etc.

4 User indicated asymmetry preference

It is proposed for the user to have a possibility to indicate to the network a preference regarding symmetry/asymmetry. It is proposed to use two bits from the newly introduced octet where ACC is indicated. This octet is a part of the ECSD SETUP message. The two bits will indicate one of the following alternatives: 

1. No preference, which indicates symmetry preference

2. Downlink biased asymmetry

3. Uplink biased asymmetry

If the user indicates downlink biased asymmetry, it means 8-PSK downlink and GMSK (TCH/F14.4) uplink, and vice versa if uplink biased asymmetry is indicated (if 28.8 is allowed to be set up in the unbiased link is FFS). 

The user's preference for the number of channels is indicated by the mTCH parameter. The network shall assign an equal number of channels in each direction, unless the mobile HSCSD classmark sets a restriction on the number of channels. The WAIUR applies to the biased link. 

For example, assume that the mobile classmarks (HSCSD and EDGE) show that the mobile can handle two channels, either 8PSK or GMSK, in each direction and that the user indicates downlink biased asymmetry and sets mTCH=2. If WAIUR=43.2, the network shall preferably assign one TCH/F14.4 in the uplink and one TCH/F43.2 in the downlink. If WAIUR=57.6, the network shall preferably assign two TCH/F14.4 in the uplink and two TCH/F28.8 in the downlink. Under the same assumtions as above except that the HSCSD classmark indicates that the mobile can only handle one channel uplink, the network shall preferably assign one TCH/F14.4 in the uplink and two TCH/F28.8 in the downlink.

The user initiated service level up and down grading mechanism allows the user to change his preferences during the call. This means that the user indicated asymmetry preference, that is indicated at call setup, can be overridden during the call by the user initiated service level up and down grading mechanism.

Changes to BCIE lead to similar changes in Channel Type IE, used in some of the messages on A-interface. 

5 Transmission impacts

Today, there is no particular handling of asymmetric transmission in the IWF. The transmission is handled in exactly the same way as for the symmetric case. The BTS inserts idle frames in the uplink to fill in the difference in user rate in each direction. The idle frames are discarded by the IWF.

The reason that there may be identical handling of symmetric and asymmetric transmission is that the asymmetry is down link biased, i.e. the user rate is higher in the downlink. Now when also uplink biased asymmetry is introduced, some mechanism must be introduced to keep the IWF from sending too much data downlink, yet enabling it to receive more data in the uplink. We propose to change the specifications to state that the number of substreams signalled in the out band signalling from BSC to IWF/MSC are the number of substreams to be filled with data frames on the downlink. The number of substreams uplink between the IWF and the BSS is detected inband by the IWF. This number is higher than the number signalled by the BSC to the MSC/IWF. The "extra" substreams are filled with idle frames in downlink. For this purpose, idle A- and E-TRAU frames on the downlink, must be defined. Idleness may be indicated in bit positions C1-C4 in the A-TRAU frames and bit positions C7-C13 in the E-TRAU frames.

6 Impacted specifications

The foreseen impacts to the current GSM specifications when introducing coding/modulation asymmetric services are:

· General issues: Possibly 02.34,  03.34,

· Signalling issues: 04.08, 08.08 and 08.58.

· Transmission issues: 07.01, 08.20, 08.60 and 09.07

It may be necessery to have some changes on 05 series. This is FFS. 

7 Conclusions

A proposal to allow for asymmetric coding/modulation for NT-ECSD services is presented. With this proposal the current signalling procedures are kept, and only minor impacts to the current HSCSD specifications are foreseen. The proposed concept facilitates the following:

· Downlink biased asymmetry is supported by some additional signalling.

· Uplink biased asymmetry is supported by the same signalling changes as for the downlink biased asymmetry, plus some minor additions to the specifications regarding IWF and substreams.

· A means for allowing the user to indicate his symmetry preference at call setup is provided.
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� Uplink biased asymmetry: The uplink has a higher data rate than the downlink


� MS type A supports only GMSK uplink and GMSK/8-PSK downlink 


� MS type B supports GMSK/8-PSK downlink and uplink
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