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Expected Changes to GSM 05.02, 05.08, and 05.09 for GERAN Release 2000

1 Introduction

This contribution lists expected changes to GSM 05.02, 05.08, and 05.09 for GERAN Release 2000.

2 GSM 05.02

Potential Change Requests

· Inclusion of new speech traffic channels (e.g., maybe TCH/AQS) in Clause 3 "Logical Channels", Subclause 3.2.2 "Speech Traffic Channels".

· Inclusion of new dedicated control channels (e.g., maybe FACCH/Q and SACCH/Q) in Clause 3 "Logical Channels", Subclause 3.3.4 "Dedicated Control Channels".

· Subclause 6.3 "Mapping in Time of Logical Channels onto Physical Channels".  Incorporate Dedicated (DPSCH) and Shared (SPSCH) Physical Subchannels and new logical channel combinations.

· Subclause 6.4 "Permitted Channel Combinations".  Incorporate Dedicated (DPSCH) and Shared (SPSCH) Physical Subchannels and new logical channel combinations.

· Subclause 6.5 "Operation of Channels and Channel Combinations".  Incorporate Dedicated (DPSCH) and Shared (SPSCH) Subchannels and new logical channel combinations.

· Clause 7.  Incorporate Dedicated (DSPCH) and Shared (SPSCH) Physical Subchannels and new logical channel combinations.

· Possible creation of new Annexes for any "normative" or "informative" text that may be required for Dedicated (DPSCH) and Shared (SPSCH) Physical Subchannels and new logical channel combinations.

3 GSM 05.08

Reasons for modification of GSM 05.08 for GERAN Release 2000

Current structure and underlying assumptions in 05.08 up to R99

05.08 covers link control aspects (Handover, cell selection./reselection, radio link failure and RF power control including the fast power control for ECSD) as well the measurements to be performed either by the mobile station or the network, along with the associated reporting scheme, in order to support such link control procedures. The specification is structured in such a way that the control algorithm and measurements are first described for a MS that is allocated a TCH or a SDCCH or is in idle mode. Then the control algorithms, measurements and tasks to be done by the mobile are described when the mobile is in GPRS stand-by mode or GPRS packet idle or GPRS packet transfer mode.

The specification (R99) is hence built around the principle that the mobile can firsy be on a circuit switched call, which means that it is allocated a dedicated physical sub-channel onto which a TCH or SDCCH is mapped, when using the GERAN terminology, with the exception that the only possible mapping is that such PDSCH corresponds to the TCH+FACCH+SACCH. Or the mobile is in GPRS packet idle mode or GPRS packet transfer mode in which case it is allocated a PDCH which is equivalent of being allocated a shared physical sub-channel channel (SPSCH) with the exception that such SPSCH is used only for the PDTCH+PACCH+PTCCH. Being allocated some resource in circuit or packet is mutually exclusive apart from the class A operation case. In the latter case, the control algorithms and the associated measurements are those of the circuit switched connection (See DTM) with some restrictions imposed on the power control for the multi-slot case.

High level reasons for change of 05.08

Independence between the core network type and resource allocated

Currently the specification is organised in terms of resource state and a resource state is implicitly related to the core network type that it is connected to. However with GERAN, independence between the type of radio resource allocated or resource state and the core network type is introduced in a similar way as UMTS. A mobile may be simultaneously connected to a circuit switched CN and a Packet switched CN. It may be allocated a dedicated channel although connected to a packet switched core network. So the specification requires some update in order to describe the algorithm and tasks as a function of the resource allocated, rather than the type of connection towards the core network. Additionally this resource should be expressed in order to cover the type of physical channel rather than the logical channels. Indeed with GERAN the logical channel are defined with respect to the logical content rather than the associated physical channel. e.g. a TCH may be mapped onto part of a DPSCH rather that 12 out of 13 frames even when ignoring the FACCH. More specifically depending on the modification of terminology we should be careful that when saying a the MS is allocated a TCH since this may not mean the same thing in GERAN R00 and previous versions of GSM.( in R99 it means it is allocated all frames for that TCH and for GERAN 00 it may mean that it possible shares a dedicated channel with other logical channels such as a PDCH).

Resource allocated and new multiplexing scenarios

When analysing the multiplexing scenarios in GERAN R00, the only additional multiplexing scenario with respect to earlier releases corresponds to scenario 2 in GERAN Stage 2 description, where the mobile is allocated a dedicated physical sub-channel onto which “circuit” switched type of traffic and packet type of traffic (interactive or back-ground) are multiplexed. This is quite similar from the class A case or DTM case with the exception that the sharing of the dedicated resource is dynamic. In the class A case all control processes are aligned to that of the circuit switched call, however in the GERAN context, QoS needs to be better managed. So there may be a need to better control each of the information flows as the required QoS may significantly differ between the back-ground data and the conversational data. This could lead to multiple measurement flow rather than only measurements on the TCH/SDCCH and well as some interference measurement reintroduction for the packet part (currently not included for ClassA operation).

Handover for real-time data

Handover for Real-time data is a requirement for GERAN. Therefore Handover may be applicable to other cases than a Mobile being allocated a TCH or a SDCCH in a circuit switched connection. The section on handover of GPRS tasks in packet idle or packet transfer mode are hence expected to require some update. 

Addition of new logical channels 

New logical channels may be included in the framework of GERAN. An example of such logical channels is given below :

· Traffic channel to carry AMR onto 8-PSK 6 This may in particular lead to quarter rate channel which would lead to a different reporting scheme (960 ms rather than 480 ms).

· Inclusion of uni-directional channels that are mapped onto dedicated physical channel ( uni-directional packet data logical channels mapped onto shared physical sub-channel is already part of the specification). The introduction of uni-directional channel may benefit from the interference measurements, whether such unidirectional channel are shared or not. 

· Possible inclusion of logical channels for to provide Equal error protection at the PDCP level and Unequal error protection at the MAC level (unequal error protection on the MAC header).

Modification of the DTX scheme

Discontinuous transmission is currently support when the mobile is allocated a TCH or SDCCH, and it leads to the transmission of some minimum amount of information in order to maintain some measurement capability (to support handover, timing advance).... as well as some silence indicators (SID) frame transmission for the speech. When the mobile is in GPRS mode, the networks needs to poll it regularly and the transmission of the PTCCH ensure timing advance update. DTX scheme may need some update as there are new multiplexing scenario and it may be better described as a function of the MS allocated resource (dedicated or shared). The introduction of AMR onto 8PSK channels may also lead to some modification of DTX

Enhancement of the power control

There are currently three power controls :

· Slow power control for TCH

· Fast power control only applicable to E-CSD

· Fast power control for GPRS

Even when restricting ourselves to the simple cases, e.g. where the mobile is using dedicated channel with a TCH ) or a shared channel with PDCH, there may be room for enhancement. For example the inclusion of a fast power control algorithm to a TXCH carrying the AMR in 8PSK could be considered.

For new scenarios (dedicated channel carrying packet and traffic logical channels) some form of independent power control may be considered in order to account for different QoS however some restrictions may be imposed due to mobile AGC problems such as for the DTM.

4 GSM 05.09

The GSM 05.09 “Link adaptation” addresses the link adaptation for TCH/AFS and TCH/AHS. It covers also the RATSCCH (Robust AMR Time Synchronous Control Channel).

It is required to upgrade this recommendation for the introduction of AMR speech services on EDGE. We provide an overview of the different points that must be considered when changing the GSM 05.09 when introducing AMR on EDGE.

Some aspects that influence the content of the GSM 05.09 are also discussed.

The questions raised in the following are important and should be answered before drafting the CR on GSM 05.09 to introduce AMR on EDGE.

Number of codec modes

The number of the codec modes that can be used is comprised between 1 and 4. There exists eight different modes and it is defined at call set-up and handover which subset of these modes will be used. This subset can be modified during the call.

The in-band signalling defined for the GSM AMR cannot handle more than 4 modes.

For EDGE nothing has been defined yet in term of number of modes. This will similarly impact the signalling either related to the link adaptation or the layer III signalling.

Channel measurement and link adaptation

The channel quality is measured by evaluating the C/I. This is done by the MS and the BTS. They both derive from these measurements which codec mode should be used and signal it to the other end. The change of codec is made by either increment or decrement of one step. It can be signalled every 40 ms only. The in-band signalling of the codec mode commands is multiplexed with that of the Codec Mode Indication.

The link adaptation of EDGE is based on the so-called Mean_BEP and CV_BEP. Furthermore the network for both the up and down links performs the rate adaptation. In the case of EDGE HSCSD fast power control can be used. The interaction between power control and link adaptation should be assessed in case both are present for AMR on EDGE.

Regarding AMR over EDGE it is important first to decide which kind of link adaptation must be used. Should the scheme of GSM reused with minor modifications or should a scheme based what has been defined for EDGE be preferred? Reusing what has already been defined for GSM AMR would offer the advantage to keep similarities between the original GSM and EDGE. The other path would offer similarities with Edge Phase I and offer more homogeneity.

RATSCCH

The in-band signalling approach adopted for GSM AMR has the advantage of the speed, which is crucial for link adaptation

The RATSCCH specified in the GSM 05.09 is used to change the Active Codec Set, the phasing of the Codec Mode Indication and Codec Mode Command in DL, the thresholds and histeresies applied on the channel quality estimates for the link adaptation.

The RATSCCH is managed by the BTS that in traditional GSM is aware of the speech services. This may be in contradiction with the philosophy of a GERAN designed similarly to the UTRAN. Nevertheless the RATSCCH is used to solve some issues that appear with the AMR. If it is decided to not use the RATSCCH for AMR over EDGE other solutions may have to be defined.

Voice over GERAN PS domain

· Clause 3 "Adaptive Multi-Rate Inband Control and Link Adaptation".  Describe general operation for voice over GERAN PS domain (e.g., optimized speech bearer).  This would include how to interface in-band signaling over the Um interface with in-band signaling provided by the payload header in the AMR RTP payload format containing parameters like FTI, CMR/CMC, FQI, etc.

· Possible creation of new Annexes for any "normative" or "informative" text that may be required for voice over GERAN PS domain (e.g., illustration of AMR codec mode adaptation operation for optimized speech bearer … this would include how to interface in-band signaling over the Um interface with in-band signaling provided by the payload header in the AMR RTP payload format containing parameters like FTI, CMR/CMC, FQI, etc.).
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