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1 Introduction
This document contains a text proposal for the “Conclusions and Recommendations” section of the TDD Enhanced Uplink SI (TR 25.804) [1].
2 References
[1]
TR 25.804 “Feasibility Study on Uplink Enhancements for UTRA TDD (Release 6)” v1.0.0
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11
Conclusions and Recommendations


11.1
Conclusions

In the study of “Uplink Enhancements for UTRA TDD”, the following techniques have been evaluated:

· Node B controlled rate scheduling
· Node-B controlled physical resource scheduling
· Hybrid ARQ

· Higher order modulation
· Intra-frame code hopping

In addition, associated power control schemes and physical channel structures/alternatives have been considered.
Simulation of the effects on packet delay afforded through Node-B scheduling indicate that for delay-sensitive traffic such as gaming, the number of supported users at a given quality of service may be increased by approximately 50% when compared to a system with Release-5-like scheduling and ACK/NACK delays.

Packet call throughput gains are highly dependent upon the statistics of the traffic and in particular the mean packet call duration.  For the gaming traffic model, with a long packet call duration of 5 seconds, packet call throughput was seen to increase by 10-15% through Node-B scheduling alone.  However, this gain was seen to rise to 50% when the mean packet call time was reduced to 500ms.  User experience is expected to be significantly improved via Node-B scheduling for traffic with short packet call times.

For TDD, the presence of limited code resources on the uplink requires that the Node-B scheduler has arbitration of the physical resources (code and timeslots) used for enhanced uplink amongst users.  Scheduling strategies may vary depending upon the nature of the services offered and the traffic types carried.  Thus, the system will benefit from an ability to allocate resources for long or short (i.e. 1 TTI) periods of time.

Simulation of hybrid ARQ has shown system throughput gains of the order of 30% for chase combining in a pedestrian-A channel for 3.84Mcps TDD.  Incremental redundancy was not simulated.

For 3.84Mcps TDD, higher order modulation, of which only 8PSK has been studied, has been found to cause a loss in link performance compared to multi-code transmission with QPSK using greater code resources, but reveals a gain in link performance when compared with QPSK at high coderates using equal code resources.  Due to the fact that TDD users share a cell-specific scrambling code, OVSF code resources must be shared amongst users and hence these link gains apply, especially in cases of high load.  System simulations for a full buffer traffic model and round-robin scheduler show an increase in sector throughput of 10-15% when 8-PSK formats are enabled.

PAR is not worsened by the introduction of 8-PSK and has in-fact shown a small reduction when compared to an equivalent number of QPSK codes.  Restriction of the enhanced uplink transmissions to use only a single channelisation code per UE (8-PSK or QPSK) would facilitate a reduction in PAR of approximately 2dB when compared to 2-codes using QPSK, typical of a release 5 UE.  This would require that legacy physical channels are not allowed to be transmitted from a given UE together with enhanced uplink transmission within the same timeslot.  Note this does not preclude transmission of legacy channels within the frame.

Intra-frame code hopping has been studied for 3.84Mcps TDD in order to ascertain the benefits of code diversity for short-code systems in a multi-user environment.  Link gains of 1dB have been observed for intra-cell interference only, and 2-4dB in the presence of significant inter-cell interference.

A single static TTI of 10ms has been considered for 3.84Mcps TDD.  A TTI of 5ms may be more appropriate for 1.28Mcps TDD due to alignment with the existing 5ms sub-frame structure.

Complexity and backwards compatibility aspects of the enhancements have been studied where appropriate and comments from RAN2 and RAN3 on their respective areas have also been taken into account in the TR.  It is expected that the enhancements may be introduced into the specifications without undue impact on features present in earlier releases and with manageable complexity.

11.2
Recommendations

In light of the findings in this document, it is proposed that the following uplink enhancements are incorporated into the specifications; the work being continued via the creation of a suitable work item:
· Node B controlled rate scheduling
· Node-B controlled physical resource scheduling

· Hybrid ARQ
· Higher order modulation (including 8-PSK at a minimum)

· Intra-frame code hopping (for 3.84Mcps TDD, 1.28Mcps TDD FFS)
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