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1 Introduction

At RAN2#53, the basic physical layer model for 1.28Mcps TDD Enhanced Uplink has been discussed and approved. However, the description of  the physical channels is still incomplete, which will be further discussed in this document.
2 Discussion

The physical channel attributes have been introduced in [1] for both FDD and HCR TDD. In FDD, E-AGCH is used by the serving E-DCH cell to transmit the E-DCH Absolute Grant. The E-DCH Relative Grants can be transmitted by each cell of the E-DCH active set on a physical channel called E-RGCH.  E-HICH is the channel carrying the ACK/NACKs, which is dedicated for one UE.
In HCR TDD, E-AGCH is the only channel carrying the scheduling grants. E-DCH ACK/NACKs are also transmitted on a channel called E-HICH. Due to the limitation of the OVSF codes, a single E-HICH per frame is proposed to be used for the HCR to carry  the ACK/NACK for all of the UE's requiring H-ARQ acknowledgement in that frame.
For LCR TDD , the usage of  E-AGCH adopted by HCR TDD is also suitable. However,  due to the short midamble and low chip rate, it is difficult to ensure the receiving quality if a single code is used to transmit all UE’s  ACK/NACKs. Therefore we propose the number of UEs whose feedback information can be multiplied into one E-HICH is decided dynamically by the Node B considering the UE radio channel condition and position etc.. An indication field on E-AGCH is used to inform the UE which E-HICH will transmit its ACK/NACK. Multiple E-HICHs can be configured by the system. UTRAN will assign one E-HICH set for each UE using E-DCH during the connection setup procedure and inform the UE via RRC message . Besides, the mapping relation between the E-HICH indicator and the E-HICH resource position is also decided by UTRAN and informed to UE. 
Each UE  maintains a mapping table between E-HICH indicator and the related resource location. The same table is also kept in Node B. The UE  scheduled via E-AGCH can know which E-HICH will transmit its ACK/NACK through the value of the E-HICH indicator carried on E-AGCH. For the non-scheduled transmission, a fixed E-HICH is used to carry the related ACK/NACK since the E-AGCH is invalid for the non-scheduled mode. The same proposals are also submitted to RAN1[2].
The proposed usage of E-HICH is in fact a trade-off between the FDD scheme and the HCR TDD scheme and have the following benefits:
1. Decreasing the requirement of E-HICH numbers by permitting one E-HICH carrying ACK/NACKs from multiple UEs at the same TTI.
2. Guaranteeing the E-HICH quality by dynamically choosing UEs whose feedback information can be multiplied into the same E-HICH.
3 Proposal
Based the above analysis, changes to TR30.302[3] are proposed below. We would like to request  RAN2  review and approve this TP.
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6.3.2
DL Physical layer model

E-DCH model with  DCH and HS-DSCH
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Figure 6.3.1-2: Model of the UE's Downlink physical layer
The ACK/NACKs received from UTRAN are all sent to MAC by L1.
The UE monitors a set of E-AGCH channels in every frame (E-AGCH1, E-AGCH2, ……..., E-AGCHmax). It receives an Absolute Grant if it decodes its E-RNTI on one of these E-AGCHs.
E-DCH ACK/NACKs are transmitted on a physical channel called the E-HICH. One E-HICH can carry ACK/NACKs for multiple UEs in the same TTI. The number of  UEs whose feedback information can be multiplied into one E-HICH is decided by Node B . The E-HICH indicator carried on E-AGCH is used to inform UE which E-HICH will transmit its ACK/NACK.  The UE keeps a set of E-HICH channels and a mapping table between the E-HICH indicator and the E-HICH resource position.
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