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Concept Paper for DPSCH
1. Introduction

Nokia agreed in TSG GERAN AdHoc#5 to contribute a concept paper for DPSCH. The purpose of this document is to give an overview of the issues related to DPSCH handling on RLC/MAC layer. It is the intention that after agreement on general principles, this concept is used as a basis for detailed stage 3 CR work.

2. Logical Channels and Radio bearer mapping

On DPSCH, the following logical channels are allowed:

· (E-/O-)TCH, (E-/O-)FACCH, SACCH, SDCCH or

· PDTCH, PACCH, SACCH, SDCCH.

PDTCH, FACCH, SACCH and SDCCH are available for SRBs.

PDTCH and (E-/O-)TCH are available for URBs.

PACCH is available for layer 2 signalling only.

[3] gives more information on the mapping of SRBs.

3. MAC

3.1 MEDIUM ACCESS MODE: Dedicated allocation vs. Exclusive allocation

MAC allows the following medium access modes in uplink/downlink direction: fixed allocation, dynamic allocation and extended dynamic allocation. In case DTM (Rel99) is used, exclusive allocation applies. In Rel5, these are applicable to SPSCH only. On DPSCH, MAC and RLC procedures and behaviour might differ, a consequence of this is e.g. the use of a reduced RLC/MAC header (e.g. USF not needed). Therefore it is proposed to introduce a new medium access mode that applies to both uplink and downlink directions: dedicated allocation. When dedicated allocation is used, MAC may be in either MAC-Dedicated state or MAC-DTM state.

The following alternatives are possible for the applicability of the MAC Dedicated Allocation:

· MAC Dedicated Allocation whenever a TBF is mapped on one or more DPSCHs.

· MAC Dedicated Allocation is applicable only when a TBF is mapped on a DPSCH and provided the logical channel used is TCH, FACCH, SACCH or SDCCH. In case the TBF uses PDTCH on DPSCH, exclusive allocation defined for DTM applies.

Either of these 2 choices should be selected. The latter one is preferred. 

It might also be possible not to introduce dedicated allocation and instead to expand the definition of exclusive allocation but for the sake of clarity, it is suggested not to do so.

3.2 Layer 2 link – TBF

A Temporary Block Flow (TBF) is a connection used by two MAC entities to support the unidirectional transfer of higher layer PDUs on physical subchannels. The TBF is offered by the MAC layer to higher layers. One TBF carries data belonging to one RLC instance. An RLC instance cannot perform multiplexing or splitting functions. One RLC instance carries data belonging to one RB [1].

As proposed in [3] TBF is applicable wherever RLC/MAC protocol applies. A TBF is a layer 2 logical link that may be mapped on any of the following logical channels: PDTCH, TCH, FACCH, SACCH and SDCCH. All those logical channels may be mapped on DPSCH.

3.3 Measurement Reporting

In case of PDTCH traffic on DPSCH, similarly to DTM Rel99, GPRS Cell Reselection measurements on PACCH are not used. 

The mechanism for measurement reporting on SACCH used for handover always applies on DPSCH. In case the MS is in MAC-DTM State, similarly to DTM Rel99, GPRS Cell Reselection mechanisms for the SPSCH part are not used.

4. RLC

4.1 FACCH, SACCH and SDCCH

4.1.1 RLC/MAC parameters

Using LAPDm on FACCH prevents stealing more than one speech frame in a row, due to a window size of 1. Enlarging the window size by introducing RLC/MAC does not necessarily mean that more than one speech frame will be stolen in a row. A proper scheduling must be designed taking into account the requirements depicted on the figure below. However, the RLC operation will be impacted by such a scheduling and it is obvious that today's parameters that control the transfer of RLC data and control blocks on PDTCH and PACCH such as timers for retransmissions, acknowledgement, etc will most likely not be suitable on FACCH and should thus be redefined. Extensive work should be carried out to see how the GPRS parameters should be modified. 
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Figure 1. FACCH Occurence

Generally, a similar study should be conducted for SDCCH where the available throughput is 783bits/s, and for SACCH where the available throughput is only 350bits/s (391bits/s if associated to SDCCH) [6]. I.e. about 12 and 24 times smaller than on PDTCH. For those logical channels as well as for FACCH, a smaller RLC window size than 64 should be considered.

An initial study for FACCH is available in [5].

4.1.2 Polling mechanism (RLC)

No change is expected to today's mechanism when the TBF is mapped on PDTCH. When the TBF is mapped on other logical channels, the exisiting polling mechanism should either be modified or a new one should be defined. One reason for this is e.g. the RRBP field definition which is not valid anymore.

4.2 PDTCH

The RLC operation is identical to the one on PDTCH when mapped on SPSCH.

The MAC operation is also similar to the one on PDTCH when mapped on SPSCH, but some limitations apply as the channel is reserved to a single MS. This can be compared to DTM's exclusive allocation (e.g. USF mechanisms not needed).

4.3 Link Adaptation

In case of PDTCH traffic on DPSCH, the same link adaptation mechanism as available in (E)GPRS can be used. 

Note that no link adatation mechanism is needed on FACCH, SACCH and SDCCH where CS1 should always be used.

5. RLC/MAC Header

The table below lists the use of the RLC/MAC fields when the corresponding TBF is mapped on DPSCH. See also [4] that contains an RLC/MAC proposal for FACCH, SACCH and SDCCH. When RLC is transparent, no RLC/MAC header is used.

RLC/MAC Fields
Status
Reason

USF

Uplink State Flag
Not used
The UL resource is already reserved (DPSCH)

R

Retry
Not used (?)
To be checked

SI

Stall Indicator
Unchanged
The window may still stall

S/P (ES/P)

Supplementary/Polling
Unchanged
Still need for polling

RRBP

Relative Reserved Block Period 
Not used for FACCH, SACCH, SDCCH
RRBP does not apply on FACCH, SACCH and SDCCH.

On PDTCH, the same mechanism as in GPRS applies.

CV

Count Value
Not used
The TBF stays on as long as the RB is alive, and the DPSCH is allocated

PT

Payload Type
Changed
Depending on the logical channel used. See [4]

FBI

Final Block Indicator
Not used
See CV

CPS

Coding and Puncturing Scheme
Unchanged
Wherever EGPRS channel coding is used, the CPS needs to be included

SPB

Split Bit
Unchanged
Wherever EGPRS channel coding is used, the SPB needs to be included

TI

TLLI Indicator
Not used
Contention resolution performed by RRC

AC

Address Control
Likely not used
To be checked: TFI will always be included. No broadcast message sent to the MS on its DPSCH.

FS

Final Segment
Unchanged
RLC/MAC Control Blocks may still be segmented

RTI

Radio Transaction Identifier
Unchanged
RLC/MAC Control Blocks may still be segmented

D

Direction
Unchanged
The same RBid can occur in both UL and DL directions

TFI

Temporary Flow Identifier
Unchanged
But equals the RBid

PR

Power Reduction
Likely unchanged
To be checked

E

Extension
Unchanged
Segmentation and concatenation mechanisms unchanged

M

More
Unchanged
Segmentaiton and concatenation mechanisms unchanged

BSN

Block Sequence Number
Unchanged
A smaller BSN (hence window size) could however be considered on FACCH, SACCH and SDCCH

RBSN

Reduced Block Sequence Number
Unchanged
RLC/MAC Control Blocks may still be segmented

LI

Length Indicator
Unchanged
Segmentation and concatenation mechanisms unchanged

6. Specification work

6.1 43.051

Introduce the new medium access mode: dedicated allocation.

6.2 44.060 

Introduce the new medium access mode: dedicated allocation

Introduce the new block formats (FACCH, SACCH and SDCCH) and RLC/MAC headers

Make the proper changes to the parameters that control the RLC/MAC operation: window sizes, timers and counters.

7. Conclusion

This document has given an overview of the RLC and MAC procedures and needed changes when a TBF is mapped on a DPSCH. The recommendation is to agree on the general principles and solve as soon as possible the various open issues so that stage 3 drafting can start.
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