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Clarification on TBF assignment for LATRED
1 Introduction

There are some ambiguities in current specification on BTTI and RTTI TBFs assignments. Also the USF mode configuration is unclear after the introduction of LATRED. This paper focuses on these two issues and gives some clarifications.
2 Problems
2.1 BTTI and RTTI TBFs for one MS
Problem 1: Multiple TBF downlink/uplink assignment message

It was agreed in [1] that one MS can have BTTI and RTTI TBFs simultaneously on different PDCHs in one direction. However, according to current specification [2], the network can not assign BTTI and RTTI TBFs in one single message, e.g. in a multiple TBF downlink assignment message. If the network wants to establish BTTI and RTTI TBFs for a given MS, it has to use two assignment messages, one for the BTTI TBFs and one for the RTTI TBFs which will cause some waste of radio resources compared to assigning BTTI and RTTI TBFs in only one message.
Proposed solution: It is proposed to modify the multiple TBF downlink/uplink assignment messages to support assignments of both BTTI and RTTI TBFs in one message.
Problem 2: Multiple TBF timeslot reconfigure, Packet CS release indication message, PS handover command, DTM handover command.
In current specification [2], the network can only reconfigure the parameters of either BTTI or RTTI TBFs but does not support reconfiguration of both types of TBFs in one message. Furthermore, if an MS has been assigned both BTTI and RTTI TBFs and the network wants to reconfigure the parameters for the BTTI TBFs, the MS has to release all RTTI TBFs because their TBFs can not be addressed in the reconfigure message according to current specification. Similar problems occur in PS handover command and DTM handover command messages.
Option 1: Modify the messages to support reconfiguration of the parameters of both BTTI and RTTI TBFs simultaneously.

Option 2: Keep current reconfiguration messages unchanged and when the network reconfigures one type of TBFs, the MS shall maintain the other type of TBFs which are not addressed in the reconfigure message.

Proposed solution: It is proposed to modify the reconfigure message to support simultaneous reconfiguration of both BTTI and RTTI TBFs.
2.2  USF mode configuration
There is no description on how to configure the USF mode in different cases in current specification. For a given MS the agreed prerequisite is that one uplink TBF shall have only one USF mode no matter whether it is assigned on a single carrier or a dual carrier. Based on this prerequisite, possible cases are listed below with the proposed rules for USF mode configuration.
Case 1: Uplink RTTI and BTTI TBFs are assigned on one carrier.
Option 1: Either BTTI or RTTI USF mode can be used for each uplink RTTI TBF.

Option 2: BTTI USF mode shall be used for each uplink RTTI TBF. This option will simplify the USF scheduling.
Proposed rule: option 2.

Case 2: Uplink BTTI TBFs are assigned on one carrier and uplink RTTI TBFs assigned on the other carrier when the MS is capable of DCDL.
Option 1: Obviously, BTTI USF mode shall be used for uplink BTTI TBFs on one carrier, but either BTTI or RTTI USF mode can be used for uplink RTTI TBFs on the other carrier. This option will not force the uplink RTTI TBFs to use BTTI USF mode in case of no downlink BTTI TBFs are multiplexed on the corresponding downlink carrier.
Option 2: BTTI USF mode shall be used for the uplink RTTI TBFs. This option will simplify the USF scheduling.
Proposed rule: option 2.
Case 3: Some uplink RTTI TBFs are assigned on one carrier and other uplink RTTI TBFs assigned on the other carrier when MS is capable of DCDL.

Option 1: Different USF mode can be used for uplink RTTI TBFs assigned on different uplink carrier. This option will not require the uplink RTTI TBFs to use BTTI USF mode on both carriers even if there are no downlink BTTI TBFs multiplexed one of these two corresponding downlink carriers. This option will bring complexity to USF scheduling. If different USF modes can be used for different RTTI TBFs assigned on different carriers, the TBF reconfiguration messages need to be modified.
Option 2: The same USF mode shall be used for all uplink RTTI TBFs even when assigned on different carriers. Current specification only supports to assign/reconfigure USF mode for all uplink RTTI TBFs assigned on different carriers for a given MS. This option will simplify the USF scheduling.
Proposed rule: option 2.

3 Conclusion

This paper points out some ambiguities when assigning and reconfiguring BTTI and RTTI TBFs and suggests to modify the related messages to support simultaneous assignments/reconfigurations of BTTI and RTTI TBFs. 
It is not clear from current specifications which USF mode shall be used when both BTTI and RTTI USFs are assigned. This paper lists some troublesome cases and gives recommendations on how to make the USF mode configuration for them. For all cases, it is suggested that the same USF mode shall be used for both BTTI and RTTI uplink TBFs for a given MS. 
If agreement on modifying the TBF assignment/reconfigure messages and the rule of USF mode configuration is achieved, the clarifications shall be included in the stage 2 and 3 specification.
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