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TBF management

1 Introduction 

This document presents a proposal how to setup a data transfer in GERAN based on the proposal how to relate RBs to TBFs showed in [1]. This contribution assumes that an RRC connection is already established, and that the radio bearers in question have been set up. For details of how to set up an RRC connection, see [3].

It is here assumed that one or more RBs (maximum 4 in this proposal) may be mapped onto one TBF and there might be one or more TBFs per MS uplink and downlink. A reduced RB identity is included in the EGPRS RLC data headers to separate the data flows [1]. 

The EGPRS two phase access is used in the cases below. How a one phase or a fast access may be used is FFS.

2 Methods for establishing TBFs in GERAN

2.1 Uplink

For the uplink MCS 1-4, it is suggested to use the fields “Spare” and “PI” for a reduced RB Id with the length of two bits. For the current uplink RLC data header for MCS 5-9 there are enough spare bits which can be used for the reduced RB Id. As a consequence, a maximum of 4 RBs may be mapped onto one TBF. 

2.1.1 No TBFs are established

When no TBFs are established or a new TBF needs to be established due to there is no more space for additional RBs on the existing TBF(s), the MS performs an EGPRS Two phase access. In the Packet Resource request, the RB id and information that it is a R’00 message are included. The MS receives a Packet uplink assignment, where the mapping is done between the real RB Id and the reduced RB Id. The MS then starts to transmit RLC data blocks according to the USF or the allocation bitmap. The reduced RB Id is included in the header according to [1].

2.1.1.1 EGPRS Two Phase Access
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Figure 1:EGPRS Two Phase Access in GERAN 

1) The MS sends an EGPRS Packet Channel Request (RLC/MAC) on the PRACH. [multislot class, priority, type of access, random reference].

2) The network responds with Packet Uplink Assignment (RLC/MAC) on PAGCH. Since the establishment cause indicated Two phase access, the network allocates a single block on an uplink PDCH [TS number, random reference]. 

3) The MS sends Packet Resource Request (RLC/MAC) on the allocated PDCH (PACCH) [G-RNTI, RB ID]. The message contains e.g. RB ID that indicates which RB the TBF should be associated with and G-RNTI (for contention resolution). Since the RB Id is transmitted it is also known which protocol modes that should be used. 

4) The MS receives Packet Uplink Assignment (RLC/MAC) on PACCH [G-RNTI, reduced and real RB ID, assigned UL TFI, USF or allocation bitmap].

The reduced RB id is then included in the RLC data header according to [1].

2.1.1.2 Fast Access

By using the ARI (Access Request Identifier), it is possible to request uplink resources in a fast access. One ARI may be assigned for multiple RBs and one or more ARIs may be assigned to one MS. This ARI will then be included in the Packet Uplink Assignment, see [4] for details.

2.1.2  An uplink TBF is already established

If there is an on-going uplink TBF the MS transmits a Packet Resource Request on PACCH with the new RB Id. If there is still space in the reduced RB Id field in the RLC data header, the network sends an uplink assignment with new mapping between the real RB Ids and the reduced RB Ids. The MS may then multiplex the different RBs onto the current TBF. If more physical resources are needed the network transmits a Packet Timeslot Reconfigure message on the PACCH.  When the MS knows it has already 4 RBs active on the TBF in question (so that there is no room left in the RLC header for an additional reduced RB Id), it will demand that a new TBF be established.

2.1.3 A downlink TBF is already established

If there is an on-going downlink TBF established, the MS may request establishment of an uplink transfer by including a Channel Request Description information element in the Packet downlink ack/nack message. Parameters to inform the network that it is an R’00 message as well as the full RB Id are included. The network responds with Packet Uplink assignment where the mapping between the real RB Id and the reduced Id is inserted. The MS receives an USF or an allocation bitmap. The MS can start transmitting the data intended for the new RB in an RLC data block. The reduced RB Id is included in the RLC data header. 

2.2 Downlink

Since there are no spare bits in the downlink RLC data header, it is proposed to use the RRBP field according to [1].The RRBP field is 2 bits, which would allow a reduced 2 bit RB Id and 4 RBs per TBF as for the uplink. The mapping between the reduced RB Id and the real RB Id is signaled in the Packet downlink assignment message and is therefore known by the MS and the network. 

2.2.1 No TBFs are established  

When no TBFs are established or a new need to be established due to there is no more space for additional RBs on the existing TBF(s), downlink assignment is sent on PCCCH or PACCH. It is indicated in the Packet downlink assignment that the message is an R’00 message and the mapping between the real and reduced RB Id is described. The RB data is then transmitted on the established TBF and the reduced RB Id is included in the RLC data header. 

2.2.1.1 Downlink Data Flow establishment


[image: image2.wmf]3.Packet DL ack/nack (PACCH)

2. Downlink RLC block (PDTCH)

1.Packet Downlink Assignment (PCCCH)

MS

GERAN


Figure 2

1. A Packet Downlink Assignment (RLC/MAC) is sent on PCCCH to assign downlink resources. The MS is addressed by the G-RNTI, the reduced and real RB Ids for all RBs on the TBF shall be included, and the assigned downlink TFI is included in the message.

2. The data is then sent in RLC block on PDTCH (DL TFI).

3. The Packet downlink Ack/Nack (RLC/MAC) is then sent on PACCH. DL TFI  and RB Ids is included

2.2.2 A downlink TBF is already established

If a downlink TBF is already established and if there is still free space in the reduced RB Id field, a downlink assignment message is sent on PACCH. The message contains the new RB Id and the new mapping between all the reduced and real RB Ids on the TBF in question. If more physical resources are required, the network transmits a Packet timeslot reconfigure. The reduced RB Id is included in the header to be able to separate the data flows for the different RBs. If there is no free space on the existing TBFs for the new RB, a new TBF has to be established according to 2.2.1.

2.2.3 An uplink TBF is already established

Packet Downlink assignment (or Packet Timeslot Reconfigure) is sent on PACCH. It is indicated in the Packet downlink assignment (or Packet Timeslot Reconfigure) that the message is an R’00 message and the message contains the mapping between the reduced and real RB Ids. A downlink TBF is established and the RB data is then transmitted on the TBF. 

2.3 Additional changes

If multiple TBFs/MS will be introduced, that would require further changes relating to e.g. MS capabilities. How this will be handled is FFS.

Another outstanding issue, is the functional split between the (E)GPRS RLC/MAC and the RRC protocol. If some functionality e.g. the TBF management will be moved to RRC, then some of the existing RLC/MAC messages have to be split and changed. Here, we have based the proposal on the existing (E)GPRS RLC/MAC messages.

3 Conclusion

If a reduced 2 bits RB Id is included in the EGPRS RLC data headers according to [1], it would be possible to multiplex multiple RBs onto one TBF. Maximum four RBs may be multiplexed onto the same TBF, and if more RBs/MS are requested a new TBF has to be established.
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