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EGPRS & DTM'99

1. Introduction

This paper, for discussion, analyzes how to introduce EGPRS for Dual-Transfer Mode operation already in Rel'99. Such introduction would allow to ally the benefits of Dual-Transfer Mode with the high bit rates of EGPRS, providing simultaneous speech and guaranteed high bit rates, or in other words DTM functionality to the EDGE equipments.

EGPRS and GPRS are using the same logical channels for data transfer as well as for control signalling. However, EGPRS introduces 8PSK to the PDTCH while GPRS features GMSK PDTCH only. The main differences between EGPRS and GPRS reside in the physical layer and the RLC/MAC protocol (due to Incremental Redundancy and increased data rate) for transfer of user data. Control signalling (RLC/MAC and RR) in EGPRS and GPRS are similar if not identical:

· Channel Request: Identical or EGPRS specific

· MS Capabilities: support of 8PSK for EGPRS

· Resource Allocation: Identical

· Multiplexing functionality: Identical

· User-data related signalling: EGPRS specific fields

In order to provide DTM with EGPRS the concept basis as described in [1] remains unchanged.

It should be noted that this paper has already been discussed in DTM AdHoc#4, in Tampere, and the related change requests in 3GPP GERAN DTM AdHoc#1 in Newbury. It is understood that this proposal may be introduced in Rel'99 provided it does not entail any delay to the Release 99.

2. Class A Capabilities

It is proposed that DTM with EGPRS support the same capabilites as DTM with GPRS, as described in [1] and in the table below:

Operation

GPRS Data
Single slot
Multislot


Main DCCH + SAPI=0
TCH/H + PDCH/H


GPRS Signalling
yes
yes
Yes

User Data
no
yes
Yes

Table 1: Support of (E)GPRS data by the different class A capabiliies

2.1 Single Timeslot Operation

2.1.1 Main DCCH with Layer 2 SAPI=0

GPRS signalling is to be transferred on the main DCCH. This makes no difference whether the MS is GPRS or EGPRS capable.

2.1.2 TCH/H + PDCH/H

With EGPRS, single slot operation in this case is:

PDTCH/H GMSK + 8PSK and TCH/H GMSK.

This configuration implies a possible modulation change from one slot to the next one in the next TDMA frame. This already occurs in EGPRS (in both UL and DL), hence DTM over EGPRS does not introduce any additional complexity due to DTM operation.

2.2 Multislot operation

With EGPRS, DTM multislot operation is:

PDTCH/F GMSK + 8PSK and TCH/F GMSK
.

This configuration implies a possible modulation change from one slot to the next one in the same/next TDMA frame, as is already possible with EGPRS. Here also, there is no additional complexity due to DTM.

2.2.1 Shared operation

In case GPRS and EGPRS MSs are multiplexed on the same PDCHs, the same restrictions as described in GSM 04.60 shall apply (see section 5.2.4a in [2]).

2.2.2 Exclusive use of UL PDCH

This mode of operation is not as such affected by the introduction of EGPRS. See section 3 for power control.
2.3 DTM Capabilities

DTM Classes 1, 5 and 9 apply similarily to DTM with EGPRS as well as the incremental support of capabilities: [ DTM 9 [ DTM 5 [ DTM 1 ] ] ].  The DTM capability should nevertheless be indicated separately for DTM with GPRS and DTM with EGPRS, due to e.g. different multislot operation with 8PSK or GMSK.
2.3.1 Indication

For EGPRS MS supporting DTM, DTM Class is indicated in Classmark 3 and MS Radio Access Capabilities.

3. Layer 1

Timing advance remains unchanged by DTM with EGPRS. 

Measurement reporting in DTM EGPRS is likely to differ from that in DTM GPRS, due to new measurements and reporting introduced for EGPRS and which should be considered.

Power control procedures might differ between DTM GPRS and DTM EGPRS in exclusive allocation, in case of PDCH/H + TCH/H configuration. In fact the TCH power control is likely not to apply to the 8PSK modulated PDCH contrarily to DTM with GPRS where the power control for PDCH reuse the power levels of the TCH.

4. DTM signalling

The same signalling mechanism as described in [1] are reused for DTM with EGPRS, consisting of request and assignment procedures.

4.1 Request

A new message, DTM Request was introduced to enable an MS to request DTM operation. It includes information related to the requested packet resources while in (CS) dedicated mode. The DTM Request message provides therefore similar functionality to the Packet Resource Request message [2]

 REF _Ref486004470 \r \h 
[3]. However the MS Radio Access Capabilities [4] need not be included in the DTM Request message, the network being already informed about the MS capabilities thanks to Classmark 3 for establishing the CS connection. 

For DTM with EGPRS, the DTM Request message can be reused as is. The EDGE capabilities are already signalled in Mobile Station Classmark 3 IE. No EGPRS specific field need to be introduced.

4.2 Assignment

The assignment messages (DTM Assignment and Packet Assignment) include the RR Packet Downlink Assignment and RR Packet Uplink Assignment IE. These information elements already embed EGPRS specific fields, therefore DTM assignment messages may be reused for DTM with EGPRS, without any changes.

4.3 Others

Other procedures (Release of resources, Handover and Location Management) are unchanged by the introduction of EGPRS in DTM.

5. Conclusion

This document shows that EGPRS may be introduced in DTM in Release 99, following the same principles as in DTM, with slight additions to the current concept. It is therefore proposed that DTM with EGPRS be introduced into the DTM'99 work for provision of DTM functionality to EDGE equipments.
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� Note: DTM over GPRS or EGPRS should also provide ECSD channel codings in multislot operation, i.e. E-TCH.





