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Enhancement in DL FANR

1 Introduction

FANR (Fast Ack/Nack Reporting) has been recognized as an important part of the GSM/EDGE evolution during the feasibility study. Two approaches are proposed, one is the SSN-based approach [1], and the other one is the time-based approach. The SSN-based approach is considered to be the default choice in both downlink and uplink directions.

In the earlier proposed contributions [2], when an uplink Ack/Nack report needs to be sent in the downlink, a PAN type bitmap and the payload are sent to the same MS. If there is no downlink payload to be sent and the Ack/Nack information needs to be sent a Packet Uplink Ack/Nack message has to be sent. 

There can be scenarios where a lot of data blocks are sent in the uplink direction while few data blocks are sent in the downlink direction. If the Ack/Nack information is only sent when downlink payload data is available for a given MS, additional delay will be introduced if the network has to wait for the downlink payload. The efficiency of the downlink channel will decrease if the network chooses to send a Packet Uplink Ack/Nack message. In this contribution we address this problem and propose that the PAN bitmap shall be sent to a mobile station other than to which the payload in the downlink direction is sent.
2 Problem Description

In the earlier proposed solution [2], the PAN type bitmap and the payload are sent to the same MS. One drawback with this solution is that in case too few downlink blocks are sent to a given MS, its uplink TBF(s) might not receive acknowledgements (via the PAN field) often enough. 

When, for a given MS, the traffic in the uplink is larger than in the downlink, the probability that Packet Uplink Ack/Nack messages are sent will be higher than the probability that PAN type bitmaps are sent, thus the downlink channel efficiency will decrease. The less data sent in downlink, the more serious the problem is. If a control block has to be sent in all cases ,when there are no downlink data blocks to be sent to simultaneously an MS having an uplink TBF which needs to be acknowledged, the efficiency of the downlink will be low. However, since there usually are some downlink data blocks sent to other MSs on the same PDCH, one way to solve the problem is to use these blocks to piggyback the Ack/Nack information. In summary, the combination of the PAN type bitmap and the payload needs to be broken, so that the two parts can be sent to different mobile stations. 

In the currently proposed SSN-based approach, the PAN and the payload have the same target MS, and a 5bit TFI_address in the PAN header is used to address the various TBFs in the mobile station.
In order to shorten the PAN address field it has also been suggested to use a TFI sequence number to indicate different TBFs of the same MS. For a proposal on this topic see [4].
3 Proposal
It is well known that the USF in the MAC header of an RLC/MAC block is used to give an MS uplink transmission opportunities on a given PDCH. We propose to use this USF to also address the target MS for which the PAN field is aimed and to use the PAN address field to address different TBFs of the MS. To save bits in the PAN field, the addressing is made through TFI sequence numbers. With the USF and TFI sequence number used as the PAN address, the PAN can be sent to any mobile station regardless of which the payload belongs to.

For the case where the MS has been allocated more than one uplink TBF on a given PDCH, the address field in the PAN header is used to indicate which of the mobile station’s uplink TBFs that are acknowledged.

In case the MS has only been allocated a single TBF on a given PDCH, the address field in the PAN header can be omitted since it’s then obvious which TBF is being acknowledged.
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The new structure of a RLC/MAC block with a PAN bitmap in downlink is shown Figure 1. The P-Ack/Nack (PAN) and the USF belong to the same target MS.
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When a legacy TBF and a RTTI TBF are multiplexed on the same uplink PDCH, USF will be sent with 20ms and PAN bitmap with 10ms. The relationship between the PAN and the USF is shown in Figure 2. The USF on PDCH0 and PAN in the first 10ms period belong to the same MS, and the USF on PDCH1 and PAN in the second 10ms period belong to the same MS too.
4 Conclusion

Since the transmission rate of downlink RLC/MAC data blocks for an MS has no direct relation to the rate with which the same MS needs to be acknowledged in the uplink connecting the two is not a good idea. Also, since a mobile station having an uplink TBF not necessarily has a downlink TBF we believe it’s unfortunate to tie the PAN field to the downlink payload for a given MS. It would be much better to always send the PAN bitmap to an MS having uplink TBF(s) than to one having downlink payload on a given PDCH.

In this contribution we show how the USF in a downlink RLC/MAC block can be used to address the PAN field of an MS while at the same time give the same MS transmission opportunities in the uplink. In this way the rate of transmission opportunities for uplink blocks is proportional to the rate of acknowledgements needed for that TBF.
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Figure 2: The Relationship Between USF and PAN





Figure 1:The new RLC/MAC block structure for data transfer in DL
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