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Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1
Scope

The present document is part of the Release 6 work item “FDD Enhanced Uplink”.  The purpose of the present document is to help the TSG RAN WG3 group to specify the changes to existing Iub/Iur specifications, needed for the introduction of the “FDD Enhanced Uplink” feature for Release 6. This work task belongs to the TSG RAN Building Block “FDD Enhanced Uplink: UTRAN Iub/Iur Protocol Aspects”.
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies.  In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP RP-040081: "Proposed Work Item on FDD Enhanced Uplink"

[2]
3GPP TR 25.896: "Feasibility Study for Enhanced Uplink for UTRA FDD"
[3]
3GPP TR 25.309: "FDD Enhanced Uplink; Overall Description: Stage 2"
3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the following terms and definitions apply.

E-DCH: Enhanced DCH, a new dedicated transport channel type or enhancements to an existing dedicated transport channel type.

Serving E-DCH Cell: cell providing absolute grants to a specific UE

Serving Node B: Node B controlling the Serving E-DCH Cell for a specific UE
E-DCH Active Set: the set of cells carrying E-DCH for a specific UE. It can be a subset of the DCH Active Set
3.2
Symbols

For the purposes of the present document, the following symbols apply:

3.3
Abbreviations

For the purposes of the present document, the following abbreviations apply:

HARQ
Hybrid Automatic Repeat Request

HSDPA
High Speed Downlink Packet Access

4
Background and Introduction
In RAN#23 plenary meeting a work item was approved for FDD Enhanced Uplink [1]. The technical objective of this work item is to improve the performance of uplink dedicated transport channels. Among the techniques studied in [2], the following ones have been retained for further consideration within the scope of the FDD Enhanced Uplink work item: Node B controlled scheduling, hybrid ARQ and shorter TTI.
The improvements should take into account backwards compatibility aspects.

This work item is applicable to UTRA FDD only.

5
Requirements

In addition to the overall system requirements outlined and agreed upon in Section 5 of [3], the following specific requirements to RAN3 should be applied:

1.  {Add here any RAN3-specific requirements e.g. HSDPA had only one: aligning FDD with TDD.}

6


Study Areas

6.1
Impacts on Iub/Iur Interfaces – General Aspects
 {This section should describe general aspects associated with FDD Enhanced Uplink e.g. Node B logical model, data streams, data ports, etc.}

6.1.1
Physical Layer Aspects
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Figure 1. FDD Enhanced Uplink overview
Depicted in Figure 1 are some L1 aspects for FDD Enhanced Uplink.

-
E-DPDCH: 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. 

-
E-DPCCH: code multiplexed uplink physical channel used to transmit control signalling associated with the E‑DCH. It uses the same framing structure as E-DPDCH with SF 128 (SF 256 being FFS).

-
E-HICH: (E-DCH HARQ ACK Indicator Channel) is a fixed rate (SF 128) DL physical channel carrying of up to 20 (tbd) E-DCH HARQ ACK indicators.

-
E-RGCH: (E-DCH Relative Grant Channel) is a fixed rate (SF 128) DL physical channel carrying the relative grants.

-
E-AGCH: (E-DCH Absolute Grant Channel) is a fixed rate (SF 128/256) DL physical channel carrying absolute grants. 

A UE has to monitor at least one E-AGCH from the Serving E-DCH 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).

6.1.2
Iub/Iur aspects
In this chapter Iub/Iur protocol impacts will be highlighted, based on a scenario (depicted in Figure 2) with one UE being in SHO with two Node Bs, the latter being controlled by different RNCs.
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Figure 2. One UE in SHO for E-DCH

There is one Serving Node B and one Serving E-DCH Cell per UE. The Serving E-DCH Cell is determined by the SRNC. The Serving E-DCH Cell is in charge of sending absolute grants to UEs. The non-serving cells may participate in the scheduling process by distributing relative grants.

If E-DCH Active Set contains more than one cell in a Node B, combining in the Node B is mandatory.
For each UE there is only one MAC-e entity residing in the Node B, performing HARQ operation. This MAC-e entity generates common (i.e. identical) ACK/NAKs and distributes them over the affected cells. Similarly, the Node B scheduler generates common (i.e. identical) relative grants and distributes them over the affected cells.

In case of Soft HO the MAC-e entities located in different Node Bs handle HARQ operation independently from each other.

A re-ordering entity is located in the MAC-es entity in the SRNC.

Selection combining is performed in SRNC. It is assumed to be part of the MAC-es.
No need for selection combining within the DRNC is identified (hence, no need for FP termination in the DRNC, either).

6.1.3
Functionality Splitting
Table 1 shows how E-DCH related functions are split across UTRAN nodes:
	
	Node B
	CRNC
	SRNC

	1) Admission Control
	
	X
	

	2) Congestion Control
	X
	X
	

	3) Reordering
	
	
	X

	4) Scheduling
	X
	
	

	5) Cell Specific uplink resource control
	
	X
	

	6) Outer Loop Power Control and Dynamic adjustment of Beta factors
	FFS
	
	X


Table 1 functionalities split between Node B, CRNC and SRNC
From Table 1 it follows that some relevant information needs to be transferred across Iub/Iur to ensure proper handling of the functionality in each UTRAN node:
1) Admission Control:  makes decision for establishment of new E-DCH. On Iub, the following information may be exchanged to assist the Admission Control function in the CRNC: 

· Total UL interference (or RoT) in a cell

· UL interference (or RoT) due to E-DCH data in a cell.

Editor’s note: the items listed above (as well as in subsequent bullet lists in this section) represent a RAN3 “wish list”. Reply from RAN1/RAN4 expected to confirm the feasibility of such measurements with the appropriate accuracy.
2) Congestion Control: a Node B and CRNC function intervening when the total UL interference due to E-DCH data (or the RoT) has risen above a certain threshold, by reducing the overall UE bit rate. On Iub, the following information may be relevant for assisting the Congestion Control function in the CRNC:
· Total UL interference (or RoT) in a cell

· UL interference (or RoT) due to E-DCH data in a cell
· UL interference (or RoT) due to a single E-DCH

3) Reordering: an SRNC functionality coping with out-of-sequence PDUs caused by the HARQ operation. On Iub/Iur, the following information may be exchanged to assist the reordering function:
· Transmission Sequence Number (TSN)
· CFN and subframe number

4) Scheduling: a Node B function distributing absolute and relative transmission grants to UEs. On Iub/Iur, the following information may be exchanged to assist the scheduling function in the Node B:
· E-TFCS

· other…
5) Cell Specific uplink resource control: in order to keep the RoT stable in a Cell, the CRNC should control interference due to E-DCH for a cell in the Node B. On Iub, the following factors can be taken into account.

· Total UL interference (or RoT) in a cell

· UL interference (or RoT) due to E-DCH data in a cell.
6) Outer Loop Power Control (OLPC) and Dynamic adjustment of Beta factors: the OLPC is used for the DPCCH. The SRNC may maintain up to date Beta factors (i.e. power offsets relative to DPCCH and defined per E-TFC) and signal them to the UE. On Iub, the following info may be relevant to assist the Dynamic adjustment of Beta factors:
· number of HARQ transmissions
· other…

6.2
Impacts on Iub/Iur Control Plane Protocols 

{This section should describe Control Plane aspects associated with FDD Enhanced Uplink e.g. signalling requirements, NBAP/RNSAP dedicated procedures, NBAP cell-level procedures, call flows, etc.}

6.2.1
NBAP Cell-level Procedures
The E-HICH/E-RGCH has to be configured if none is available or all available indications have been used up on an existing E-HICH. This configuration is assumed to be performed via an NBAP cell-level procedure.

Note: whether it is possible to perform an implicit E-HICH/E-RGCH/E-AGCH configuration during RL setup is FFS.

6.2.2
NBAP/RNSAP Dedicated Procedures

Existing NBAP/RNSAP dedicated procedures are used to set up the following information:
· DPCCH information

· E-DPCCH and E-DPDCH physical layer information
· E-DCH specific TFCS (E-TFCS)
· binding of the E-DCH to the DL E-HICH/E-RGCH/E-AGCH
· UE identity (E-RNTI), including a “group identity” and an “all” identity
· HARQ parameters

· GBR info

Both Synchronised and Unsynchronised RL Reconfiguration procedures should be possible. The RL Reconfiguration could be used e.g. to change the Serving E-DCH Cell. In the case of Unsynchronised procedure it could happen that for a short period of time both the Source and the Target cells distribute absolute grants, or neither.  In either case this is not considered as an issue.

6.3
Impacts on Iub/Iur User Plane Protocols 

{This section should describe User Plane aspects associated with FDD Enhanced Uplink e.g. frame protocol procedures and messages, etc.}

The MAC-d flow concept on Iub/Iur is applicable to E-DCH as well. However, in contrast to the HS-DSCH, the E-DCH Frame Protocol does not operate with MAC-d PDUs directly, because the MAC-d PDUs are packaged into MAC-es PDUs first. In that sense a MAC-d flow in the E-DCH context designates “a flow of MAC-es PDUs carrying MAC-d PDUs belonging to the same MAC-d flow”.
Each MAC-d flow is mapped on a separate Iub/Iur transport bearer.

Upon successful reception of a MAC-e PDU over the radio, the Node B de-multiplexes the MAC-e PDU on per MAC-d flow basis and packages the MAC-es PDUs into E-DCH FP frames for transmission over Iub.
The E-DCH FP frame header contains information about:
· CFN + subframe number, in order to assist the selection combining in the SRNC (note that the TSN field used for re-ordering in the SRNC is assumed to be part of the E-DCH FP frame payload);
· Retransmission Sequence Number (RSN) on MAC-es PDU basis, indicating the number of transmissions for that MAC-es PDU;
· Other…

The E-DCH FP frame payload shall allow for multiplexing of data from more than one “priority flow”.
Only data from successfully received MAC-e PDUs are forwarded across the Iub interface.

No need for E-DCH FP flow control has been identified.

In case of very high rate transmission over the radio with 10ms TTI, a single MAC-es PDU may cause the E-DCH FP frame to exceed the maximum allowed MTU size for the TNL (e.g. in case IP transport with Ethernet L1/L2). The Node B may rely on TNL fragmentation to cope with such frames.
6.4
Open Issues 

· Need for terminating the E-DCH protocol in the DRNC
· Need for the Serving Node B to send information to SRNC in case of unsuccessfully received MAC-e PDUs
· Need for RNL fragmentation
· Need for FSN field in the E-DCH FP for detection of lost frames
· The timing relationship between E-DCH FP frames over Iub/Iur and the TTI over radio
· Need for some minimum (“keep alive”) traffic on E-DCH
· Need to signal beta factors to all Node Bs in E-DCH active set
· Need for MAC-d flow “boosting”

6.5
QoS Aspects

{This section should describe the QoS aspects associated with FDD Enhanced Uplink. Note that this section is void in 25.877.}

6.6
Backwards Compatibility

{This section should identify backwards compatibility issues when introducing the FDD Enhanced Uplink functionality into RAN3.  The goal is to ensure that there are no backwards compatibility issues. Note that this section is void in 25.877}

For backward compatibility reasons, it should be possible to have some RLs in the DCH active set which are not part of the E-DCH active set. It is assumed that those RLs part of the DCH active set for which the UE is informed about the E-HICH and E-RGCH configuration, together make up the E-DCH active set.
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Agreements and associated contributions
8


Specification Impact and associated Change Requests
This section is intended to list the affected specifications and the related agreed Change Requests. It also lists the possible new specifications that may be needed for the completion of the Work Task.
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9.1
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9.2


Work Task Status
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