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1. Introduction

This contribution gives text proposal for the TR on multiple simultaneous transmissions to a UE in an HSDPA Sub-frame[1]-[3].

2. Reference
[1] Lucent, “Multiple Transmissions to a UE in a HSDPA Subframe: Additional Performance Results and Signalling”, R1-03-0084.

[2] Lucent, “Signalling Support for Multiple Simultaneous Transmissions to a UE in a subframe”, R1-02-0905.

[3] Lucent, “HSDPA Performance with multiple HARQ Transmissions in a subframe”, R1-02-0906.

5 Overview of Technologies considered as Enhancement
5.1 Multiple Simultaneous Transmissions to a UE in an HSDPA Sub-frame

The Release-5 HSDPA specifications allow only one transmission to a UE within an HSDPA subframe. The restriction of a single transmission to a UE within a subframe may lead to scheduling and transmission inefficiencies when one or more retransmissions for a given UE are pending on one or more HARQ processes and/or when a new transmission needs to be code-multiplexed with one or more retransmissions within a subframe. Providing the flexibility to support multiple simultaneous transmissions to a UE within a subframe has the potential to enhance HSDPA system performance through better exploitation of multi-user diversity.
Thus, the enhancement that allows multiple simultaneous HARQ transmissions to a UE can improve scheduling flexibility and system performance.

6 Details of Technologies 
6.1 Multiple Simultaneous Transmissions to a UE in an HSDPA Subframe
6.1.1 Features

Multiple simultaneous transmissions are performed using different HARQ processes. For example, in a given HSDPA subframe, retransmission on HARQ channel #1 and a new transmission on channel #2 may be performed to the same UE if this flexibility is introduced. Another example is the simultaneous retransmissions of pending blocks on HARQ SAW channel #2 and HARQ SAW channel #4. For each of the transmissions to the same UE within the same subframe, there will be a corresponding HS-SCCH transmission. Each HS-SCCH will carry the control information pertinent to only one of the HARQ processes and therefore there would be no change to the current HS-SCCH specifications. 

In order to support such a feature, the UE will now need to be able to decode Part II of more than one HS-SCCH simultaneously.  (Recall that, currently, the UE will anyway have to decode Part I of all HS-SCCHs that are configured for it.) If Part I “passes” (based on whatever soft metric the UE uses) for more than one HS-SCCH, then the UE will proceed to decode Part II for those HS-SCCHs. Also, the UE will begin to buffer data on the codes corresponding to the codes signalled on all the HS-SCCHs that passed. Upon decoding Part II of the HS-SCCHs, the UE will know the correspondence between codes and HARQ channel and appropriate HARQ combining with any previous transmissions and Turbo decoding may follow. The UE complexity in terms of number of codes on which it can receive transmission and the total number of bits it can buffer can be adhered to as in Release 5. For example, a UE that is only 5-code capable can still use the feature as long as the sum of the codes used for each of the simultaneous transmissions is less than or equal to 5. Similarly, the UE buffer limitations are met if the sum of the coded bits sent on all the simultaneous transmissions is less than the UE buffer capacity. The UE will need to be capable of feeding back more than one ACK or NACK to the Node B simultaneously. The exact mechanism of signalling the multiple ACK/NACKs, as well as the uplink interference generated due to such signalling and its reliability, is for further study.
The Node B scheduler can currently (Release 5) transmit to more than one user simultaneously via code division multiplexing. Adoption of this feature by a Node-B will imply that it can also schedule simultaneous transmissions to the same UE within a TTI. For each user that is scheduled simultaneously, transmission attributes (e.g. HARQ channel number, TFRI, codes, etc.) are selected in a manner consistent with the UE category. In particular, if the Node-B chooses to schedule simultaneous transmissions to a UE, it will have to ensure that the transmissions are within the permissible capabilities (such as code capability, buffer limitations, etc.) of the UE. The Node-B will also have to be able to detect feedbacks with multiple simultaneous ACKs or NACKs.Note that, in Rel’5, the Node B scheduler has to ensure that once a UE is selected on one HARQ channel in a subframe, it cannot be selected again on another HARQ channel for that subframe. With the introduction of this feature, this restriction on the scheduler is removed.. 
6.1.2 Evaluation and Benefits
An evaluation of the benefits, as also that of a possible increase in UE or Node-B complexity, is FFS.


6.1.3 Impacts on other WGs
The introduction of such a feature may require the introduction of multiple CCTrCHs. This, as also additional impacts, is FFS.

Annex B: Simulation Assumptions
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