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1 Introduction

At RAN#31 (Sanya), the new work item on 1.28Mcps TDD Enhanced Uplink was approved to start. The draft TR structure for this work item is provided in this meeting. In this document, we’ll discuss the protocol and  signalling architecture of 1.28Mcps TDD Enhanced Uplink, which is requested to be captured in the section 6 of the TR(If it is approved).
2 Discussion

2.1 Protocol Architecture
The proposed protocol architecture are the same as FDD[2] and HCR TDD EUL[3], which is shown in figure 1.
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Figure 1: Protocol Architecture of E-DCH
To support enhanced uplink , some new entities are introduced including MAC-es/MAC-e in UE, MAC-e in Node B and MAC-es in SRNC. Differently from FDD, combining of data from different Node Bs in MAC-es is  not supported for TDD since there is no soft handover. The other aspects are  in common with FDD and HCR TDD.
2.2 Transport channel attributes
The E-DCH attributes for 1.28Mcps TDD are similar to 3.84Mcps TDD except that a 5ms TTI is supported in LCR.
2.3 Uplink signalling architecture
For the purpose of supporting efficient Node B scheduling with TDD enhanced uplink, necessary scheduling information, e.g. UE buffer volume and useful  measurement reports related to current radio conditions should be sent to Node B. In FDD, the uplink information is transferred via MAC-e PDU(a minimum resource can be guaranteed). While for TDD, some additional mechanisms should be introduced due to uplink resource limitation, as described in [4].
In TDD, the timeslots and channelization codes are shared by all UEs in the uplink. It is inefficient to reserve a minimum resource for each UE for unscheduled transmissions on E-DCH. Therefore, two cases should be taken into account when considering the uplink signalling transfer.
Case 1: Scheduling grant is available.  In this case, the uplink scheduling information can be sent via MAC-e PDU(piggybacked or a single control PDU ), which is similar to FDD.
Case 2: Scheduling grant is not available. As described in [4], UEs can  deliver scheduling information to the Node B via the E-RUCCH channel (E-DCH Random access Uplink Control Channel) where E-RUCCH is mapped to random access physical resources. The same mechanism can also be used for LCR TDD.
To assist  decoding the data in Node B, control signalling, such as HARQ related information, should also be transferred  from UE to Node B. Similar to HCR TDD, a new channel E-UCCH (E-DCH Uplink Control Channel) is used to carry the control information. E-UCCH is proposed to be multiplexed together with E-DCH onto the CCTrCH of E-DCH type in order to avoid any code limitations.
According to the analysis above, the similar uplink signalling architecture as in [4] is proposed to be used in LCR TDD to keep commonality with HCR TDD.
3 Proposal
Changes to the draft TR[1] are proposed which provide the main principles for the protocol architecture , transport channel attributes and the uplink signalling architecture of 1.28Mcps TDD Enhanced Uplink. RAN2 is requested to review and approve this TP(Contents in section 6 of [1] should be replaced by this TP, if it is approved).
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6
Overall architecture of enhanced uplink DCH

6.1
Protocol architecture

The following modifications to the existing nodes are needed to support enhanced uplink:

UE

A new MAC entity (MAC-es/MAC-e) is added in the UE located below MAC-d. MAC-es/MAC-e in the UE handles HARQ retransmissions, scheduling, MAC-e multiplexing and E-DCH TFC selection.
Node B

A new MAC entity (MAC-e) is added in Node B which handles HARQ retransmissions, scheduling and MAC-e demultiplexing.

S-RNC

A new MAC entity (MAC-es) is added in the SRNC to provide in-sequence delivery (reordering) .

The resulting protocol architecture is shown in Figure 6.1-1:
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Figure 6.1-1: Protocol Architecture of E-DCH
6.2
Transport channel attributes

The E-DCH transport channel has the following characteristics:

-
E-DCH uses a separate CCTrCH to any CCTrCHs used to provide DCH (there is no necessity to have a DCH in conjunction with E-DCH)

-
There is only one CCTrCH of E-DCH type per UE;

-
There is only one E-DCH per CCTrCH of E-DCH type;

-
There is only one MAC-e transport block per TTI;

-
A 5 ms TTI is supported by the E-DCH;

6.3
  Basic physical structure

6.3.1   UL Physical layer model
E-DCH model with DCH and HS-DSCH
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Figure 6.3.1-1: Model of the UE's Uplink physical layer
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.

E-DCH ACK/NACKs are transmitted on a physical channel called the E-HICH. 
-------------------------------------End of Text Proposal---------------------------------------------------
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