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1
Introduction

This document tries to sum up the current status / agreements of discussions which took place in recent RAN1/2 meetings for the FDD Enhanced Uplink WI, especially at last RAN1#38 bis meeting, and tries to identify RAN3 impacts.
FDD E-DCH aims at improving the performance of uplink dedicated transport channels in terms of increase capacity and reduced delay. Node B controlled scheduling, Hybrid ARQ and shorter TTI are the techniques considered.

2
Scheduling Scheme for FDD E-DCH

Scheduling is intended to be performed via two types of grants: relative grants (RGs) and absolute grants (AGs), provided to the UE per configured E-DCH TTI. Transmission of the grants may be DTX'd.
The UE needs to be informed by higher layer signaling on which physical resource grant information can be found. This physical resource may be UE specific or common to multiple UEs.

In non-SHO case only a single cell ("serving cell") is responsible for scheduling. In SHO there is one "serving cell" and one or several "non-serving cells". The UE shall be capable of receiving one absolute grant and one relative grant per TTI from the serving cell and one relative grant per TTI from each of the non-serving cells.
Relative grants from the serving cell shall be interpreted as an UP/HOLD/DOWN command for relative rate scheduling. Relative grants from non-serving cell are FFS, respective combining is FFS as well.

Note, that it still needs to be clarified which mechanism is satisfying the requirement to avoid resource under/over-allocation in Node B in SHO case.
FFS whether power ratio or TF is controlled via RG/AG signalling.
3
Channel Structure
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Figure 1. E-DCH channel structure.

Figure 1 depicts a snapshot on L1/Iub. DCHs, HS-DSCH and E-DCHs being present simultaneously within a cell.

-
E-DPCH: (the enhanced dedicated channel, UL only) as agreed in RAN1/2, E-DCH and DCH are using different CCTrCHs, only one CCTrCH per E-DCH type per UE.
-
E-DPDCH: The E-DPDCH is a new physical channel on which the CCTrCh of E-DCH type  shall be mapped. 
The E-DPDCH definition and attributes are the same as the DPDCH with some exceptions. Slot formats defined so far for SF 64 down to SF 2 (FFS). 5 subframes of 2ms with 3 slots (how surprising), radio frames of all the E-DPDCHs transmitted by a UE shall be time aligned with UL DPCCH radio frames.
-
E-DPCCH: The E-DPCCH is a new code multiplexed uplink physical channel used to transmit control signalling associated with the E‑DCH. Same framing structure as E-DPDCH, frame & subframe time aligned with E-DPDCH. One out of two slot formats (SF 256/128) will be selected (FFS) by RAN1.

The nature of the information carried on E-DPCCH is still FFS. A definition of E-TFCI is likely, some E-DCH specific control parameters are under discussion (Retransmission Sequence Number, Next Data Indicator, ...). 
It seems that TPC and pilot bits are not considered for E-DPCCH, discussions may result in a scheme where an associated UL DPCCH and channel estimation and inner loop power control will be performed for E-DCH "via DCH". 
-
E-AICH: (E-DCH ACK Indicator Channel) is a fixed rate (SF 128) DL PhyCh carrying of up to 20 (tbd) E-DCH HARQ ACK indicators. The UE needs to be informed by higher layer about which indicator on which E-AICH to monitor (# signature sequence).
-
E-TICH: (E-DCH Transmission Indicator Channel) is a fixed rate (SF 128) DL PhyCh carrying the UL E-DCH related indicators in support of the E-DCH transmission control operation (relative grants). The UE needs to be informed by higher layer about which indicator on which E-TICH to monitor (# signature sequence).
-
E-SGCH: (E-DCH Shared Grant Channel) is a fixed rate (SF 128/256 (60/30kbps)) DL common PhyCh carrying uplink E-DCH transmission control information (absolute grants). 
A UE has to monitor at least one E-SGCH from the serving (primary) cell when configured with an E-DCH. A UE specific bit operation is applied to the absolute grant information (possibly a kind of "E-RNTI" needs to be allocated).
-
Transmission of some kind of overload/busy information in DL (dedicated, global) is FFS. 


4
RAN 3 impacts 

In this chapter RAN3 impacts will be highlighted, based on a scenario (depicted in Figure 2) for one UE being in SHO with two NodeBs, served by different RNCs.
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Figure 2. One UE in SHO for E-DCH.

3.1
Functional architecture

-
There will be one "serving cell", which performs "primary" scheduling operation, i.e. providing absolute grants to the UE. Other cells will perform scheduling as well, but their influence to the overall scheduling mechanism is limited. 

The SRNC will have to decide on the "serving cell", based on L1 measurements, L2 statistics, ...

The UE will receive from all cells where a RL is established HARQ related ACK/NACK information and relative grants.

-
As already highlighted during the study item phase, a E-DCH specific MAC-e will be located in the NodeB, performing HARQ operation. As SHO is allowed, more than one MAC-e entity may be instantiated for one UE, which will be in the position to receive ACK/NACKs from more than one entity.

A re-ordering entity (MAC-es) will be located in the SRNC in case of multiple E-DCH links.

A combining entity ("MRC") is assumed to reside in a NodeB in case of softer HO (instead of several MAC-e instances). Selection combining is assumed to be performed in SRNC (MAC-es), the possibility of selection combining within the DRNC (there exists a corresponding option for DCHs in R'99) is not assumed (to work).
3.2 Data streams on Iur/Iub

It is assumed that the concept of the HSDPA specific MAC-d flow concept on Iub/Iur will be used for E-DCH as well. However, in contrast to the HS concept, packets coming from the NodeB on Iub have been already scheduled and successfully transmitted over air. So there is no need to distinguish them on Iur/Iub for scheduling purposes. It is however assumed that it will be advantageous to separate data for separate logical streams on different Iur/Iub TNL bearers in order to be flexible when adding/removing one.
Another argument in favour of having one TNL bearer per MAC-d flow would be that re-ordering will be performed per priority queue (FFS in  RAN2).

No flow control necessary on Iub/Iur.

3.3 Setup of shared DL control channels

In order to be able to perform E-DCH operation, a UE needs to have access to dedicated DL control information from Node B. This control information comprises ACK/NACK for HARQ operation and grant information. 

Therefore it is essential that code/signature information for the E-AICH/E-TICH and code/"E-RNTI" information is passed to the UE via RRC at E-DCH setup. It seems natural that the NodeB allocates an available indication on the E-AICH/E-TICH and the RNC will allocate an "E-RNTI". 

The E-AICH/E-SGCH will have to be configured if none is available or all available indications have been used up on an existing E-AICH. This configuration is assumed to be performed via a Common Transport Channel procedure. Another option would be to perform an implicit E-AICH/E-TICH/E-SGCH configuration during RL setup. At latest, an E-AICH/E-TICH/E-SGCH has to be configured before the related information is passed to the UE via RRC signalling.

3.4 Setup of dedicated E-DCH Transport Channel

From an NBAP/RNSAP protocol point of view, we assume that it will be possible to re-use the already existing RL procedures. This would be quite advantageous, as an associated DL channel (at least for signalling and power-control purposes) is assumed to be set up anyway and those existing RL procedures foresee already respective functionality.

UL (E-)DPCH information

- new TFCS coding for E-DCH ?

- new E-DCH specific slot formats for E-DPCCH ?

- binding of the E-DCH to the DL E-AICH/E-SGCH

- HARQ parameters

IEs not applicable to E-DCH might be ignored based on the presence of a tbd E-DCH Information IE.

Synchronised and Unsynchronised RL reconfiguration should be possible. A RL reconfiguration could be e.g. used to change the serving cell. If an unsynchronised procedure is used, it could happen that for a short period of time 2 cells are performing "primary" scheduling actions or none of the 2 will perform any. In both cases no problem was identified.

3.5 Further todo's and t.b.d's

-
Configuration of the Common Resource "UL interference" for E-DCH

-
Handling of GBR users (see R3-041073, Siemens, R3#43)

- 
E-DCH specific Measurements at NodeB (R3-041356, Vodafone, R3#44)

-
"real" Iur specifics

-
SRNC actions in case of NodeB congestions (R3-041047, Siemens, R3#43)

-
Frame Protocol specifics


does current DCH FP support E-DCH operation, new FP (see Ericsson Tdocs R3-041333 ff) ?

4 Proposal

It is proposed to discuss the impacts described in chapter 3 and to capture relevant parts if possible in the R3 TR.
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