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PDTCH only 
on Dedicated Resources

1. introduction

For GERAN Rel4, several traffic channel scenarios are considered, that are depicted in the table below. However for the case when PDTCH only is mapped onto dedicated resources, it is questioned which of the following two approaches is preferred:

· PDTCH only, on DPSCH

· PDTCH in exclusive allocation, on SPSCH

TCH on DPSCH
PDTCH on DPSCH
PDTCH on  SPSCH
MAC mode

-
-
-
Packet idle mode
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-
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-
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-
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-
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-
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-
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1+
1+
1+


-
-
1+
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Table 1. Traffic Channels, physical subchannels and MAC modes

2. DPSCH approach

2.1 Multiframe structure

The multiframe structure corresponding to DPSCH/F is shown below. SACCH is available that allows for timing advance update and measurements reporting used for handover decisions.
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Figure 1. Multiframe structure for DPSCH/F

2.2 Resource allocation and Multiplexing

After a channel is requested for one or more radio bearers, resource allocation is done by RRC (see 44.018). The DPSCH is reserved for the MS until it is released using RRC signalling.

SACCH is available for measurement reporting and timing advance updates. Measurements terminate at RRC and RRC decides upon handover. If one of the Radio Bearers requires lossless handover, relocation is performed as specified in Rel99, and data need to be transferred from the old PCU to the target PCU. MAC procedures for cell reselection are not used.

Multiplexing of different radio bearers sharing the same DPSCH is handled by MAC that provides its own identities (TFI) to distinguish the respective RLC flows. In Rel4, the RBid can be mapped directly to a TFI. Triggered by RRC, MAC assigns a TFI to each flow only and performs priority handling between the flows according to the QoS of the corresponding RB's. The TFI is kept assigned even if the RLC buffer is empty, as long as the corresponding RB is alive. There is as such no TBF on a DPSCH: provided there is data to transmit for a given RB, this data may be transmitted on the DPSCH at any time (according to the RB's QoS, and the QoS of the other RBs). Therefore, there is no TBF establishment procedures when data are to be conveyed over a PDTCH on a DPSCH. PACCH is used for TFI assignment, RLC Acknowledgements, Link Adaptation and may also be used for establishing a TBF on a SPSCH. PCCCH is not used.
3. SPSCH and exclusive allocation

3.1 Multiframe structure

The multiframe structure corresponding to SPSCH/F is shown below. PTCCH is used for timing advance procedures. 
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Figure 2. Multiframe structure for SPSCH/F

3.2 Resource allocation and multiplexing

Resources are allocated by MAC, using exclusive allocation (UL).

For requesting UL resources, TBF establishment on (P)CCCH is used. Once a TBF in exclusive allocation is established, PACCH may be used to establish new TBFs on the same or different resources. MAC assigns a TFI to each TBF and performs priority handling between the TBFs according to the QoS of the corresponding RB's. A TBF is released upon explicit MAC signalling, triggered by RRC (when the RB is released).
In DTM Rel99 exclusive allocation is used every time and only when a PDTCH/H is used. Using exclusive allocation in Rel4 would also mean to extend it to PDTCH/F. The impacts of exclusive allocation are analyzed below. Note that in the downlink, similar mechanism can be used without explicit indication by the network, however it is referred to as exclusive allocation also in this document, meaning that the channel is used exclusively by one MS.

In case an MS, MS1, has an exclusive allocation in downlink (resp. exclusive allocation in uplink) then no other MS may be allocated resources in the downlink (resp. uplink) on the same channel as MS1. If an MS, MS2 were allocated resources in the uplink (resp. downlink), no PACCH/D (resp. PACCH/U) for this MS could be used in the downlink (resp. uplink) on the same channel as the one of MS1. Therefore, no other MS than MS1 can use the corresponding peer uplink (resp. downlink) channel. Consequently, it is not possible to use asymmetrical allocation even with exclusive allocation on SPSCH. The peer uplink and downlink channels will be reserved exclusively for MS1. 

3.3 Cell Reselection and Handover

No handover procedure is available, except if DTM is used. When DTM is not used, MAC is in Shared mode, and provides mechanisms for cell reselection. In this case, handover procedure on MAC would need to be defined. This would require adding new messages to MAC for HO signaling, providing a mechanism to continue TBFs in the target cell. In order to reach the same measurement reporting frequency as with SACCH one 4-burst block every second 52-multiframe needs to be reserved, possibly causing blanking of data. 

4. Conclusions

Both approaches have the drawback that allocation of resources is symmetrical, which may lead to waste of resources in case of streaming.

Using DPSCH allows for reusing handover procedures as such.

Using exclusive allocation on SPSCH would imply that only cell reselection is available (in case DTM is not used) when cell needs to be changed or alternatively a MAC handover procedure needs to be defined.

Therefore the best approach is likely to be DPSCH, the MAC mode being dedicated (if no SPSCH is allocated) or DTM (if SPSCH is allocated). Exclusive allocation should be restricted to DTM operation as in Rel99.

