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Multiplexing Alternatives in GERAN

1. Introduction

This paper summarizes the multiplexing alternatives proposed for GERAN R4, based on contributions [1], [2]. It should be noted that it addresses only multiplexing of flows for one single user. Multiplexing between users is kept as today in (E)GPRS i.e. through TFI and USF.

2. Enhancements to (E)GPRS multiplexing and TBF's

As shown in [1], in current (E)GPRS, multiplexing between flows that have different or similar QoS is done at LLC level, i.e. the multiplexing unit is an LLC PDU. In other words, an LLC PDU has to be completely transmitted before a new one may be sent, which makes multiplexing inflexible, as the PDU size may vary and be large. Same applies to PDCP.

(E)GPRS has also the following restrictions:

· An MS may have only one TBF at a time

· A TBF may carry only one data flow (data connection) 

Therefore, in order to enhance the multiplexing for GERAN it has been proposed to:

· Refine the multiplexing granularity: reduce the multiplexing unit: RLC block.

· Allow more than one TBF per MS

· Allow more than one data flow per TBF

2.1 Benefits and Drawbacks

The benefits and drawbacks of the proposed enhancements are analyzed in the table below.

Proposals
Benefits
Drawbacks





Finer Granularity
Priority Handling (QoS scheduling) easier and more efficient
· Standardization work

More than one TBF per MS
· RBs may be carried more efficiently, "in parallel" on several TBFs

· No need to wait for the end of a PDCP PDU to switch to a new RB on the air interface

· A new data flow can easily be introduced by establishing a new TBF in parallel with existing ones

· Silent periods can be used for conveying other RB
· Need for establishing a TBF for each RB.

· Risk that a TBF cannot be established.

· Restrains dynamic allocation: limited amount of USF

· NW performs scheduling of RBs in UL

· Standardization work

More than one data flow per TBF
· No need for establishing a TBF for each RB

· Silent periods can be used for conveying other RB

· MS performs its own scheduling in UL: e.g NW need not detect a silence to enable a switch to a new RB

· Less signalling: the signalling is common to all RBs on the TBF

· One single allocation scheme for all the RBs of the same TBF
· RBid carried on the air interface (but overhead negligible as shown in [1])

· Standardization work



3. Multiplexing alternatives

3.1 RLC Multiplexing

Rather than PDCP Multiplexing that would allow to multiplex only RBs with the same QoS on a single RLC entity, RLC multiplexing would allow to multiplex on the same RLC entity, several Radio Bearers with identical or different QoS, and with a finer granularity than PDCP. This multiplexing is located below segmentation and above ARQ.

3.2 MAC Multiplexing

(E)GPRS MAC multiplexing allows for multiplexing TBFs on the same PDTCH.

It is proposed to have in addition multiplexing of RLC entities on the same TBF: this allows for multiplexing several RBs with same or different QoS in the same TBF.

3.3 OS2

OS2 allows for sending best effort data during DTX of a conversational RB. Details are given in [3].

3.4 Summary

The picture below summarizes the multiplexing alternatives for GERAN Rel'00. It should be noted that it only addresses multiplexing of data flows for one mobile station.
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4. ConclusionS

The different multiplexing possibilities in GERAN are summarized. They offer a user the freedom to have multiple flows with different QoS in parallel, in an efficient manner. GERAN Stage 2 description should clearly reflect the available multiplexing possibilites, once an agreement is reached.
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RLC Muxing





Muxing of radio bearers  with same or different QoS on the same RLC entity (above ARQ).
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A TBF may be multislot
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MAC Muxing 2





Muxing of RLC entities onto the same TBF: muxing of RBs with different QoS on one TBF.
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(*) OS2 may also be realized with a generic conversational bearer (mapped on a PDTCH)
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MAC Muxing 1





Muxing of different TBFs onto the same PDTCH
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Best effort data during DTX of a conversational class call (*)
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