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Some Design Aspects for EC-GSM


Introduction
This contribution lists some aspects which in the sourcing company’s view are relevant for the stage 2 work of EC-GSM, called hereafter EC-EGPRS. 

DESIGN ASPECTS FOR EC-EGPRS
This section lists the individual aspects, relevant both for BSS and MS design. This discussion is related to the candidate description in [1] and the set of submitted CRs to 43.064 to this meeting in [2],[3],[4] and [5].

Blind Physical Layer Repetitions
EC-EGPRS is based on the usage of “blind physical layer repetitions”. A definition for this term is useful to be included into TS 43.064 to clarify the meaning, in particular in regard to the phase coherent transmission. This should be distinguished from repetitions of radio blocks due to retransmission requested by the RLC/MAC layer.
For instance, for EC-CCCH blind physical layer repetition using phase coherent transmission is envisaged to be used for adjacent TDMA frames in a 51-multiframe, but not across 51-multiframes. There against for EC-PDTCH, blind physical layer repetition using phase coherent transmission is envisaged to be used for adjacent time slots in one TDMA frame, whilst the need for usage across TDMA frames is still under debate. 

Compact Mapping for UL   
The usage of compact mapping on UL, where a burst is repeated in successive TDMA frames, should be de-prioritized. 
The support of compact mapping on UL requires the blind physical layer repetition using phase coherent transmission across TDMA frames, which in our view must prove superior performance over the normal mapping providing better time diversity. It is noted that in case of a frequency hopping channel, there is no phase coherency between adjacent TDMA frames. In addition there is the drawback for compact mapping that switching between transmit and receive in the device in order to monitor neighbour cells or read system information from the serving cell is not possible, since the frequency synthesizer must be tuned.

Coverage class design 
Four coverage classes are foreseen to be specified. For EC-PDTCH, usage of 1, 2 or 4 PDCH’s is foreseen, which is a reasonable approach in our view. In addition signalling support on EC-BCCH for coverage classes should be added.
The above 3 options for radio resource allocation should be maintained. This ensures viable multiplexing with legacy GPRS/EGPRS devices. Since coverage class CC 1 corresponds to legacy EGPRS coverage performance using 1 PDCH, CC 2 should make use of 2 PDCH’s, whilst CC3 and CC4 use 4 PDCH’s. 
In addition signalling support should be provided by the network on the EC-BCCH on the supported coverage classes for DL and UL. Thus the MS can select the proper coverage class on DL and apply the suitable transmission for channel access on EC-RACH. The network may thus support only a subset of the 4 coverage classes. This also allows adding a new coverage class based on device enhancements at a later point in time (e.g. introducing a coverage class making use of 5 or 6 PDCH’s). It is noted that common control channels may use lesser coverage classes than the packet traffic channel, where optimum resource utilization based on a viable coverage estimate is required.

Overlaid CDMA
Currently the support of Overlaid CDMA is not treated in the CR to 43.064. Some description should be added.
Our view is that the support of Overlaid CDMA on EC-PDTCH/EC-PACCH should be optional for the network. Also the support of Overlaid CDMA on EC-RACH should be optional for the network. Thus it should be possible to indicate support for code length one, two and four for EC-RACH on the EC-BCCH. For EC-PDTCH/EC-PACCH the corresponding code length can be indicated as part of the Fixed Uplink Allocation in the Immediate assignment message. In addition support for Overlaid CDMA for EC-PDTCH/EC-PACCH and EC-RACH, respectively, may be restricted to specific coverage classes (e.g. the highest ones). 

Device Complexity 
Currently EC-EGPRS operation is foreseen to be based on GPRS Class B. The sourcing company believes that also GPRS Class C should be considered, since limited to the support of packet channels. 

Support of GPRS/EGPRS by the device
The present set of CR’s specifies that an EC-EGPRS device does not need to comply with GPRS requirements, but shall comply with EGPRS requirements (clause 3.3.X.1). It is however left unclear which EGPRS requirements are referred to. There against clause 5.1 details that EC-EGPRS “may also make use of RACH and AGCH when in normal coverage”, which means for the device that it has to support transmission on RACH and reception on AGCH. Such statement referring to the device support should be added. In this case reception of BCCH should also be mandated since the RACH Control Parameters need to be read for access on TN0. Else RACH Control Parameters would need to be replicated on EC-BCCH, which is considered suboptimum. 
Stage 2 leaves some freedom for interpreting the device capability. For instance, is a device foreseen that only supports EC-EGPRS or is a device foreseen that can operate in GPRS / EGPRS / EC-EGPRS modes or both? This also relates to the process how EC-EGPRS operation of a device is enabled (see clause 6.1.1.2: “When EC-CCCH is allocated in a cell, all GPRS attached MSs that have enabled EC-EGPRS operation shall camp on it.”). It might be suitable to provide higher detail here, since the enabling of the EC-EGPRS operation may be subject to the device type (EC-EGPRS only device, or, device that can operate both in GPRS/EGPRS and EC-EGPRS, respectively). 

Transmission of EC-PACCH blocks during Fixed Uplink Allocation
Clause 5.5.2a specifies that “During the Fixed Uplink Allocation the MS shall not use the allocated uplink resources for sending EC-PACCH blocks.” It is our understanding that this is only correct in case the MS originates EC-PACCH transmissions and not in case it is being polled by the network. Hence the phrase should be corrected by the addition “…, except when being polled by the network.” 

Medium Access Modes
The two paragraphs in clause 6.6.4 should use identical wording, i.e. the repetition of the term “medium access mode” can be removed in the first paragraph. Additionally the support of dynamic allocation for downlink in case of EC-EGPRS could be more explicitly indicated.
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