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Dedicated channels for A/Gb mode

1 Introduction

As an enhancement to GERAN A/Gb mode, it has been proposed to introduce packet-switched dedicated channels that use the Gb interface to support real-time services. 

Currently, GERAN A/Gb mode only supports CS dedicated channels (using TCH) on the A interface and PS shared channels (using PDTCH) on the Gb interface.

This paper looks at the need for a new PS dedicated radio channel combination to support the new real-time services over the Gb interface.  This paper does not discuss which services in particular would benefit most from a dedicated channel; it merely examines the alternatives for providing a dedicated channel for services using the Gb interface as such a channel was previously not available.  The radio resource handler recently referred to in TSG GERAN as “GRR” (although this term is now considered misleading) is also considered, and a few details regarding requirements and features are proposed.
1.1 General assumptions

· It is assumed that the real-time services are using IMS, e.g. using the SIP control protocol and an IP type payload (RTP/UDP/IP)

· There is a requirement for both EEP and UEP error protection for r-t services.

i) FLO based solution can provide UEP but also new channel coding schemes (new interleaving depth for example) using EEP

ii) PDTCH-based solution provides EEP only (for data payload)

2 Dedicated Channel Combination

The requirements for real-time services are currently being discussed to determine what is really needed to support conversational, and streaming services (the main types of real-time service in GERAN).

Assuming that at least one of these real-time services requires a dedicated channel, the two alternatives currently put forward are:

1.
PDTCH solution [3] 
· New channel combination, PDTCH + PACCH + SACCH mapped onto a 52 multiframe

· SACCH obtains and reports measurements.  These can be used for handover purposes or for NACC in the case of streaming.
· Uses GPRS and EGPRS coding schemes

· Provides equal error protection

· This channel can be full-rate [or half-rate (reqt FFS) ]
Advantages compared to a “PDTCH + PACCH with a single user” configuration

· The MAC does not need to schedule "idle slots" in the UL/DL for neighbour cell monitoring for the cell reselection. 

· The MAC does not need to schedule measurement reports in the UL (or NCell info in the DL) because they run over the SACCH

Multiple TBFs on this channel could support multiple asynchronous bearers, RTCP for example, would be sent on one TBF and RTP payload on another. The PCU may process measurement reports and implement cell reselection or handover algorithms.  A new “connected transfer mode” may be needed in addition to packet transfer and packet idle modes at RLC/MAC layer to capture the different MAC functionality (for similar reasons as the introduction of MAC-Dedicated state for Iu mode).

2.
FLO solution

· New channel type for all traffic types and services that can (theoretically) map any logical channels together on the radio interface
· Uses new “flexible” channel coding
· Allows unequal error protection to be applied
See also the contribution GP-022975.
3 Control of dedicated channels

3.1 Radio Resource Handler entities

· In GSM for real-time voice traffic the CS dedicated channels are controlled by the RR.  

· In UTRAN, the RRC entity controls both CS and PS dedicated channels.

· In GERAN Iu mode the allocation of dedicated channels is performed by the RRC in conjunction with the RR and uses the PCCCH.

· In GERAN A/Gb mode (un-enhanced), the allocation of dedicated channels (CS only) is performed by the RR and uses the CCCH.

Therefore there are three possibilities for a controlling entity for Gb-dedicated channels for eGb.

1) Control by the existing RR entity (like A-interface traffic)

2) Control by a “GRR” entity in RLC/MAC (like GPRS shared channels)

3) Control by a new “RRC-like” entity separate to RR and GPRS-RR in RLC/MAC (like GERAN Iu mode)

There are two possibilities for the choice of control channel to be used:

1) Use either the CCCH or the PCCCH (like GPRS)

2) Use only the PCCCH (i.e. make the PCCCH mandatory as was done for GERAN Iu mode) 

These options are considered further in the rest of the paper.

3.2 “Radio Resource Handler” for Gb dedicated channels
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The “radio resource handler” entity can either be part of 44.018 (Option 1), 44.060 (Option 2), or be a new specification (Option 3).

3.2.1 Existing RR entity (i.e. based on 3GPP TS 44.018)

Advantages:

· One entity to control all real-time channels (TCH and PDTCH)

Disadvantages:

· Radio management of Gb services would be spread between the RR (44.018) and RLC/MAC (44.060)

· Handling of IMS would be more difficult than for GRR solution

· CN-related signalling for Gb-dedicated channels would still have to pass the PCU where the PS traffic channels are routed => possible more complicated BSS system architecture than for GRR

3.2.2 GRR entity (i.e. based on 3GPP TS 44.060)

The obvious location in the BSC for the GRR entity would be the PCU.

Advantages:

· Handling of TCH channels (using LAPDm) kept separate from handling of all PDTCH channels (using RLC/MAC)

· Radio resource handling similar to Gb 

· Handling of IMS would be easier

Disadvantages:

· As PS and CS dedicated channels (real-time services) are handled by different entities, co-ordination is needed for resource assignment

3.2.3 RRC-like entity (i.e. based on 3GPP TS 25.331)

Advantage:

· Harmonisation with Iu mode

Disadvantage:

· Standardisation too complex

3.3 Common Control Channels

3.3.1 CCCH or PCCCH 

Note: The PCCCH is only optional for the network.

Disadvantage:

· The access procedures for Gb-dedicated channels have to be pressed into the CCCH formats (e.g. 8-bit CR on RACH) which are already full. However in the case of cell reselection existing procedures for shared channels may be reused.

3.3.2 PCCCH only 

This would mean making the PCCCH mandatory for eGb channel access as was done for GERAN Iu mode.

Disadvantage:

· Possible compatibility problems with pre-R99 MSs

3.4  CN impacts

3.4.1 Handover of dedicated channels

MS context

To maintain a context for a flow which can be transferred between Gb interfaces during handover, a model based on the PFC service available with enhanced flow control has to be developed.

Signalling message path

The radio resource handler entity would need to send messages to GMM for handover control and handover messages via SGSNs between target and source BSSs with MS/TBF context information.

It is also necessary to have a (fast) signalling connection to the core network, for time-critical messages such as handover command, therefore the size of the HO Command message (or equivalent) on the Um is also important.

3.4.2 Cell reselection of dedicated channels

There is currently no perceived CN impact, but the QoS of the service has to cope with the relatively long interrruption times due to the cell reselection. The use of dedicated channels in conjunction with cell reselection is only useful for FLO.

3.5 GERAN / BSS impacts 

3.5.1 Cell reselection of dedicated channels

Given the remarks about the CN impacts, there are two solutions:

· the MS requires a dedicated channel at entering the first TBF establishment (A new cause may be needed in the PRACH)

· the SGSN or the MS has to install a GRR instance as soon as the MS context is retrieved from the old SGSN. The PDTCH is then reconfigured to a dedicated channel (how this would be done is FFS).

4 Conclusion

For the dedicated channel combinations, it is proposed that either a full rate PDTCH solution or a new PDTCH + PACCH + SACCH 
is used for real time Gb services.

4.1 Radio Resource Handler Recommendation

On the basis of system architecture complexity and the other advantages described above, it is proposed that the radio resource handler be based on a “GRR entity” in (or above) the RLC/MAC (which is normally located in the PCU).
4.2 Common Control Channel Recommendation

It is proposed that the PCCCH is made mandatory for eGb (i.e. PS dedicated channel) channel access, which means that eGb support can only be provided by GERAN in cells where the PCCCH is present.  Possible compatibility problems should be investigated and quantified.
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