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Support of simultaneous RTTI + BTTI resources for mobiles supporting EMST

1. Introduction
It has previously been agreed (see [1]) that mobile stations which support both multiple TBF and LATRED features shall support a combination of TBFs using both RTTI and BTTI in parallel.  Such a requirement allows the following benefits:

· Increased flexibility of assignments (leading to improved system efficiency) if some timeslots are configured by the network as part of one or more PDCH-pairs and others are used for BTTI transmissions

· In downlink dual carrier, flexibility of assignments where not all carriers support RTTI 

· Appropriate assignments for different QoS requirements for different TBFs
With the proposed introduction of EMST, a single TBF (at the MAC layer) may transport data corresponding to different RLC entities. It has not yet been discussed whether it is feasible or desirable that a mobile which supports EMST and LATRED should be required to support both RTTI and BTTI resources in parallel, within the set of resources assigned to the (single) TBF.
2. Feasibility

It is proposed that the following rules be considered as a basis for operating a single TBF using both RTTI and BTTI in parallel:

- Corresponding PDCH-pairs/PDCHs would exist as today i.e. according to the rules for RTTI and BTTI corresponding pairs (as for Rel-7, there need not be corresponding PDCH-pairs in the opposite direction for all configured PDCH-pairs)
- For RTTI USF mode, USFs (and hence EDA) and PACCH/U would operate independently on the RTTI and BTTI resources. (e.g. in EDA, a USF sent on a BTTI downlink PDCH would trigger uplink allocation on the corresponding uplink BTTI PDCH and all higher BTTI PDCHs, but would not indicate an allocation on any PDCH-pairs)
- For BTTI USF mode, USFs and PACCH/U would operate jointly over the union of RTTI and BTTI resources; EDA would therefore allow both uplink RTTI PDCH-pair(s) and uplink BTTI PDCH(s) to be allocated by means of a single USF (sent on the lowest timeslot number of any of the corresponding downlink PDCH/PDCH-pairs). 
- ACK/NACK information shall be generated according to the legacy rules applicable to the TTI used to transmit the poll i.e. blocks completely received during or before the (basic/reduced) radio block period in which the poll was received shall be taken into account.
It is therefore considered feasible to specify such a mechanism.

3. Benefits
This approach would allow for closer alignment (in terms of performance) between EMST and the existing multiple TBF feature.

More specifically, this approach would allow for:
- more efficient multiplexing of resources on the network side, by allowing a mobile to be assigned resources from the pool of configured PDCH pairs and from BTTI PDCH resources concurrently.
- the possibility to assign and independently allocate RTTI/BTTI resources according to the QoS requirements e.g. to provide BTTI resources for acknowledged signalling in parallel with RTTI resources for latency-sensitive services 
- increased bandwidth available when RTTI resources are assigned to a mobile which supports an odd number of transmit/receive timeslots (since an extra BTTI timeslot can be assigned together with a number of RTTI PDCH pairs)

4. Conclusion
It is proposed that, due to the benefits described above, mobiles which support LATRED and EMST shall support the simultaneous assignment (and allocation) of BTTI and RTTI resources.
It has been noted that there is no agreement on an uplink scheduling algorithm for EMST; however, it is considered that independent USF allocation for RTTI/BTTI could be taken into account within a relatively simple algorithm.
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