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Introduction

RAN2 input is required for the Transport Channel Structure, layer 2/3 and radio network protocol architecture aspects of TR25.804, “Feasibility Study on Uplink Enhancements for UTRA TDD”.  The following text changes are therefore proposed for Sections 7.1.1, 9 and 10 of TR 25.804.  In order to complete RAN2 input for the study, RAN2 is requested to review and comment on the proposed text.
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7.1.1
Transport Channel Structure


To support some of the enhancements currently under consideration, a new transport channel type, the E-UCH, is introduced. Depending on future decisions on which enhancements to support and how to support them, the E-UCH may or may not have similarities to the USCH or DCH. 

In order to find a suitable structure for supporting the E-UCH, the following issues have been considered:

· The number of E-UCHs supporting simultaneous transmission

· Static or semi-static TTI. 

· One or multiple CCTrCHs. Either one or multiple uplink CCTrCHs are required, depending on the physical channel structure adopted. 

In the interests of simplicity and alignment with recent decisions in the FDD E-DCH work item, it is envisaged that there will be
· one E-UCH per UE (see also 7.1.1.1)
· a single static TTI of 10 ms for 3.84 Mcps DD (a single static 5 ms TTI may be considered for 1.28 Mcps TDD) (see also 7.1.1.2) 
· one CCTrCH of E-UCH type per UE
In Figure 7.1.1.1, a generic structure is illustrated, which assumes one E-UCH per UE and one CCTrCH of E-UCH type per UE  A new MAC-es/MAC-e entity is introduced to handle multiplexing of MAC-d flows, hybrid ARQ (this retransmission protocol is similar to that provided by the  HS-DSCH hybrid ARQ protocol).. 
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Figure 7.1.1.1: Simplified illustration of possible transport channel structures (UE side).

7.1.1.1
Number of E-UCHs

Supporting only one E-UCH may simplify transport channel multiplexing and reduce the amount of additional outband signalling.  MAC layer multiplexing may be used to support (simultaneous) transmission of multiple MAC-d flows (possibly with different priorities) into a single transport channel. In-band signalling may be used for separating the received data into different MAC-d flows instead of relying on the TFCI.

Supporting multiple E-UCHs may allow for greater flexibility but may require more outband signaling compared to a single E-UCH. One E-UCH can be set up for each MAC-d flow. Out-band TFCI signalling is used to demultiplex the received data into multiple transport channels/MAC-d flows.

The interaction with TFC selection needs to be considered. According to Rel5, logical channels in the uplink have absolute priority, i.e., the UE shall maximise transmission of high priority data in each TTI.  Whether this rule is to be maintained for the E-UCH or not is FFS, although the TFC selection needs to take both legacy transport channels (USCHs, DCHs) and E-UCHs into account.  For TDD, considering the transmit power aspects, TFC selection for legacy channels could be performed without interaction with MAC-es/MAC-e if legacy channels (USCH or DCH) and E-UCH are not allowed to co-exist in the same timeslot.  Extending the Rel5 principle, E-UCH TFC selection and MAC-e multiplexing must be jointly designed in order not to “starve” low-priority MAC-d flows.

It is assumed that there will only be one E-UCH per UE, for simplicity and to achieve maximum commonality with FDD E-DCH [a] . Imposing the restriction that that legacy uplink physical channels and uplink E-UCH physical channels may not be supported in the same timeslot may minimise the impact of E-UCH on existing specifications.
7.1.1.2
TTI

A static TTI, i.e., the specifications mandate a single TTI value to be supported by the E-UCH, may simplify the processing.  Obviously a static TTI will prohibit the use of (hybrid) ARQ in conjunction with TTIs other than the one specified for E-UCH.
If a static TTI were used, a value of 10ms (for 3.84Mcps TDD) is envisaged in order to align the E-UCH TTI with the TDD HS-DSCH TTI, with the FDD E-DCH 10ms TTI option and with the TDD 10ms framing structure.  For 1.28Mcps, a 5ms may be considered in order to align with the existing sub-frame duration.
A semi-static TTI, i.e., the network configures the TTI to use when configuring the E-UCH, is in line with other Rel5 transport channels and may be useful in some situations.  However, the additional complexity associated with this more flexible functionality may not warrant its inclusion.

<<<<<<<<<<<<< 3rd Change >>>>>>>>>>>>>>

9
Impacts to the Radio Network Protocol Architecture


9.1
Protocol Model

The proposed new MAC entity (see Chapter 7) is introduced to the Rel99/4/5/6 MAC sub-layer in the UE and UTRAN as for FDD (see [ a]) and this covers the E-UCH specific functionality.

Figure [fig1] is an example protocol model for E-UCH. Reordering of E-UCH PDUs and demultiplexing of E-UCH PDUs to MAC-d PDUs is assumed to take place in the MAC-es of the serving RNC.

Transmissions and HARQ retransmissions of E-UCH PDUs, multiplexing of MAC-d PDUs to E-UCH PDUs and TFC selection are assumed to be performed by MAC-es/MAC-e in the UE. 

Control of Hybrid ARQ and scheduling functions (control of UE access and resource assignment to E-UCH) is assumed to be provided by MAC-e in the Node B.
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Figure [fig1]: Example of protocol model for E-UCH transport channel

9.2
Introduction of new MAC functionality

New MAC functionality for E-UCH is realised via new MAC entities referred to as MAC-es/MAC-e. The introduction of a new MAC entity has an impact on TS25.321 [4]. It is assumed that much of the E-DCH functionality introduced in Rel6 for FDD will be re-used (and modified where appropriate) for the TDD E-UCH.

9.2.1 
Introduction of an enhanced uplink transport channel (E-UCH) 

The support of the uplink enhancements, considered in RAN WG1 for TDD, requires the introduction of a new enhanced uplink transport channel, called E-UCH. The E-UCH provides the same services/functionality to higher layers (i.e. to MAC-d) as is provided by the E-DCH defined for FDD [a]; however no assumption is made concerning the use of dedicated physical channels (see section 6.1). The introduction of E-UCH has no impact on MAC-c/sh or MAC-hs.  A new connection is added between MAC-d and MAC-es/MAC-e.

Only one E-UCH transport channel is supported in the UE, hence multiplexing is required to concatenate several MAC-d flows into one E-UCH. Only one E-UCH is carried in a TTI and a single TTI of 10 ms is envisaged for 3.84Mcps TDD (for 1.28Mcps TDD support for a 5ms TTI may be preferred). One Transport Block per TTI should be assumed (as for FDD E-DCH [a]).There is one E-UCH per UE in the Node B and hence one MAC-e entity per UE in the Node B. There is one MAC-es entity in the RNC per UE. It must therefore be possible to multiplex several MAC-d flows onto the E-UCH.
9.2.2
HARQ functionality 

Node B controlled Hybrid ARQ allows for rapid retransmissions of erroneously received data packets between UE and Node B. It is assumed that a stop and wait protocol will be employed as for FDD E-DCH.  However, in order to maintain full arbitration of the enhanced uplink physical resources at Node-B MAC-e, a scheme employing synchronous retransmissions may not be desirable for TDD.  Note this does not preclude the use of synchronous ACK/NACK signalling.
The absence of support for soft handover in TDD may enable procedures in the UE and Node B, and their associated signalling, to be simplified.
9.2.3
Reordering entity

RLC expects in-sequence delivery.  The re-ordering functionality is assumed to be provided by MAC-es, in the SRNC (see [a]).
There will be one reordering queue per logical channel (per MAC-es, i.e, per UE) as for FDD E-DCH.
The reordering is based on a specific TSN included in the MAC-es PDU and on Node-B tagging. For each MAC-es PDU, the SRNC receives the TSN originating from the UE . Additional mechanisms (e.g. timer-based and/or window-based) are up to SRNC implementation and should not be standardised.

9.2.4
Control of Radio Resources

In Rel5 TFC selection in the UE is performed in accordance with the priorities (logical channel priority) indicated by RRC. For FDD E-DCH the Node B controls the subset of TFCs which may be used by the UE but all other radio resources remain controlled by the RNC.

For TDD E-UCH it is envisaged that the RNC will assign a pool of radio resources to a Node B for E-UCH and the Node B will then control allocation of resources from this pool to UEs (in the same manner as MAC-hs for HS-DSCH resources). This pool of resources would consist of a set of timeslots and codes that are to be used for E-UCH. It is therefore proposed that the Node B controls allocation of codes, timeslots, maximum transmission rate/highest TFC, duration of transmission, and desired signal power level to be used by the UE. 

· New signalling employed between peer MAC-e entities to effect control of enhanced uplink radio resources would include:

· (Serving cell Node B → UE) scheduling/allocation information

· (see [a],[9], it is envisaged that the FDD E-AGCH concept can be reused, with new parameters carried for TDD E-UCH)

· (Serving cell Node B → UE) H-ARQ ACK/NACK indication

· cf: E-HICH for FDD E-DCH

· (UE → Serving cell Node B) provision of up-to-date information for use by the scheduler

9.3

RLC

Since the E-UCH is intended to transport dedicated logical channels, layers above the MAC layer are kept as per Rel99/4/5/6 (and as for FDD E-DCH [9]).
9.4

RRC

To support the uplink enhancements, required new signaling will need to be added to the RRC specification TS25.331 [5] to indicate parameters pertaining to the resources that may be assigned for the support of E-UCH and to support their setup and reconfiguration.
<<<<<<<<<<<<< next changed section >>>>>>>>>>>>>>

10
Impacts to Iub/Iur Protocols

10.1
Impacts on Iub/Iur Application Protocols

Enhancements considered for the uplink transport channels like Node B scheduling and Node B controlled HARQ will have an impact on the Iub/Iur application protocols, RNSAP and NBAP, TS25.423 [c] and TS25.433 [b] respectively. 

To support enhanced uplink channels, application protocol procedures for setup, addition, reconfiguration and deletion of related radio links will have to be supported.  This will very likely have an impact on Common NBAP procedures (e.g. Radio Link Setup), Dedicated NBAP procedures (e.g. Radio Link Reconfiguration) and corresponding RNSAP procedures. And as in the HSDPA case, CRNC will need to allocate and signal resources (e.g. codes and timeslots) to the Node B. In addition, the scheduling performed by serving Node B only is decentralized, and only limited information is available. To improve the accuracy of the scheduling, some communication between the RNC and Node Bs and possibly between different RNCs might be necessary. For the efficient scheduling, certain changes in NBAP Common Measurement and related RNSAP Global procedures might be required. 

10.2 
Impacts on Frame Protocol over Iub/Iur 

The introduction of a new Frame Protocol for the enhanced uplink channels across Iub/Iur interface needs to be considered. Alternatively the current DCH or USCH FP could be enhanced, e.g. new IEs or Control Frames could be defined.
<<<<<<<<<<<<< End of Changes >>>>>>>>>>>>>>
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