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TFI assignment rules
1 Introduction

This paper addresses the rules relating to the assignment of TFIs to TBFs, and the corresponding rules for mobile stations, particularly concerning the case where the sets of downlink timeslots which a mobile is required to monitor for PACCH blocks are different for different concurrent TBFs.

2 The problem scenario

Mobile station A is assigned:

·  DL TBF on timeslots 1,2,3 

· UL TBF on timeslot 1, with TFI = 3

Mobile station B is assigned:

· UL TBF on timeslot 3 with TFI = 3

Packet Uplink ACK/NACK (PUAN) messages require an uplink TFI to be used to address a mobile station. When the network sends a PUAN on timeslot 3, with TFI = 3 the specifications indicate that both MS A and MS B should interpret the PUAN as addressed to it.

There is a further problem with the use of the Global TFI (which may indicate either a downlink TFI or an uplink TFI), since there is almost no restriction on the use of either downlink or uplink TFIs. (Meaning, for example, there is nothing to restrict the network from sending a PACCH message to MS A using Global TFI = <Uplink TFI = 3> on timeslots 1,2 or 3).
3 The existing specifications

Looking at 44.060, we have:
(5.2.2) “Each TBF is assigned a Temporary Flow Identity (TFI) by the network. The mobile station shall assume that the TFI value is unique among concurrent TBFs in the same direction (uplink or downlink) on all PDCHs used for the TBF. In (E)GPRS, the same TFI value may be used concurrently for TBFs on other PDCHs in the same direction and for TBFs in the opposite direction.”

The underlined text clearly indicates that the assignments in section 2 are permitted.

(45.002 , 6.3.2.3.1)
Mapping of the (PDTCH/D) and PACCH/D

“The PDCH(s) in BTTI configuration or the PDCH-pair(s) in RTTI configuration where the MS may expect occurrence of its PDTCH/D(s) for a mobile terminated transfer or its PACCH/D, for both mobile originated and mobile terminated transfer, are indicated in resource assignment messages (see 3GPP TS 44.060). PDTCH/D and PACCH/D can be mapped dynamically on all blocks except those used for PBCCH (see subclause 6.3.2.3.3). The logical channel type shall be indicated in the block header. The mobile owner of the PDTCH/D or PACCH/D shall be indicated by the TFI (Temporary Flow Identity) (see 3GPP TS 44.060).”
This, together with multiple references throughout 44.060 to “the PACCH” (in respect of the downlink logical control channel) makes it clear that there is no distinction between i) PACCH/D mapped onto PDCHs which are those corresponding to assigned uplink timeslots, ii) PACCH/D mapped onto PDCHs which are timeslots assigned as part of a downlink TBF , or iii) PACCH/D mapped onto PDCHs which are both part of a downlink assignment and which correspond to assigned uplink timeslots.

(44.060, 8.1.1.2.2- PACCH operation for UL TBFs using EDA)  “The mobile station shall attempt to decode every downlink RLC/MAC block on the downlink PDCH corresponding to (i.e. with the same timeslot number as) the lowest numbered timeslot in the PDCH assignment when the uplink TBF operates in the BTTI configuration.

…

Whenever the mobile station receives an RLC/MAC block containing an RLC/MAC control block, the mobile station shall attempt to interpret the message contained therein. If the message addresses the mobile station, the mobile station shall act on the message.”

4 What needs to be resolved

The above specifications indicate that both MS A and MS B should interpret the message as addressed to it.

The following questions therefore arise:

· Should the MS A ignore a PUAN sent on timeslot 3 with TFI = 3?

· Should MS A also ignore any other control message identified by (in the Global TFI) UL TFI 3 received on timeslot 3 (or timeslot 2, for that matter)?
· Should (corresponding) explicit restrictions be placed on which of DL and UL TFIs may be used in the Global TFI field (there are, apart from for MBMS, virtually none today).

Based on the (agreed) answers to the above, CRs to 44.060 can be created as appropriate.

With EMST / EMSR, EFTA, downlink dual carrier and higher multislot class phones the problem of overlapping TFIs (for example where two MSs have non-overlapping uplink TBFs with the same TFI but monitor common DL timeslots) increases, as does the risk of TFI exhaustion (depending on what exactly the rules for TFI assignment are determined to be) increases.
5 Conclusion

This paper highlights some issues with TFI interpretation and further discussion and input on the way forward is welcomed.
