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1 Introduction

This paper proposes a TDD Downlink Shared Channel (DSCH) model which is harmonized with the FDD DSCH in the sense that the Iub DSCH port is included in the Traffic Termination Point in NodeB for both FDD and TDD; and the DSCH is linked to a NodeB Communication Context. In this aspect, the proposal is in line with Tdoc R3-99E28 [R3-99E28] presented by Nortel at RAN3#8.

In addition, it is proposed to apply the same change of NodeB model to the TDD USCH. This means that NodeB is always aware about the ID of the UE using DSCH and USCH – which provides greater flexibility in USCH and DSCH design.

This updated modeling of TDD USCH and DSCH still meets the requirement for the “standalone” USCH and DSCH in the TDD mode, which means that USCH and DSCH can be used by UEs not only in Cell_DCH state but also in Cell_FACH state (when no DPCH exists to the UE). 

The linkage of DSCH and USCH to a NodeB Communication Context has the consequence that TDD USCH and DSCH are considered part of the Radio Link to a UE; hence they are no longer included in “Common Transport Channel” NBAP messages but in Radio Link related NBAP and RNSAP messages. 

This paper focusses on the consequences for this “harmonized” DSCH and USCH for the NodeB model as described in [25.430].

Several companion papers focus on:

· Examples procedures how to setup the DSCH and USCH and how to allocate Physical Resources dynamically [R3-99i37], [R3-99i38];

· Extensions of the Common Transport Channel frame protocol specified in 25.435 to enable dynamic PDSCH and PUSCH resource allocation via the DSCH and USCH frame protocols [R3-99i39].

The harmonized TDD DSCH and USCH model has also been taken into account in the information elements definition for the TDD messages for NBAP and RNSAP protocols [R3-99i34], [R3-99i35].

2 Update of abbreviations list in 25.430, chapter 3

In the abbreviations list, the following additional Physical Channel names may be added, to complete the list: 

DPCH
Dedicated Physical Channel

PDSCH
Physical Downlink Shared Channel

PUSCH
Physical Uplink Shared Channel

3 Updated NodeB logical Model over Iub

As a consequence of the proposal to harmonize TDD DSCH with FDD DSCH, and to harmonize TDD USCH with TDD DSCH, the following results:

· The Iub DSCH data port will be included in the Traffic Termination Point in the NodeB, for both FDD and TDD (as already proposed by Nortel in [R3-99E28]).  

· The Iub USCH data port will also be moved into the Traffic Termination Point.

· All these Shared Transport Channels will get entries in the NodeB Communication Contexts

· DSCH and USCH will be – together with the DCHs – part of the Radio Link between a cell and a UE.

· DSCH and USCH will be set up with Radio Link related procedures, like RL Setup or RL Reconfiguration, and not via the “Common Transport Channel Setup” procedure.

· In TDD, the requirement to have “Standalone” USCH and DSCH configurations, i.e. UEs with USCH and/or DSCH but no DCH/DCH, implies that both a TDD Radio Link and a NodeB Communication Context can exist without Dedicated Transport Channels (DCH) or Dedicated Physical Channels (DPCH) associated.

These changes have implications to the NodeB model description in 25.430.

Therefore some changes to 25.430 (version 2.0.2), chapter 6, are recommended as shown below with revision marks.

Some of these changes are also recommended for adequate modelling the FDD DSCH.

6.
Node B logical Model over Iub

6.1
Overview

The model described in Figure 2 shows the Node B as seen from the controlling RNC. The model includes:

· the logical resources provided by Node B to UTRAN (via its Controlling RNC) – depicted as “cells” which first of all include the physical channel resources DPCH, PDSCH, and PUSCH.
· the dedicated channels which have been established on Node B

· the common transport channels that Node B provides to the RNC

· the shared transport channels (which have a common resource scheduler like a FACH but are linked to the NodeB Communication Context like a DCH)
The procedures for controlling the connections between radio links and Iub DCH data ports are sent from the RNC to the Node B via the Communication Control Ports.
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Figure 2 Logical Model of Node B 




6.2
Elements of the logical model

6.2.1
Node B Communication Contexts for Dedicated and Shared Channels

A Node B Communication Context corresponds to all the dedicated resources that are necessary for a user in dedicated mode and using dedicated and/or shared channels as restricted to a given Node B. [In TDD, the NodeB Communication Context also exists for users in Cell_FACH mode (i.e. non-dedicated mode) provided an USCH and/or DSCH has been allocated to these users.]
There are a number of Node B Communication Contexts inside a given Node B.

The attributes to a Node B Communication Context are the following (not exhaustive):

· The list of Cells where dedicated and/or shared physical resources are used

· The list of DCH which are mapped on the dedicated physical resources for that Node B Communication Context

· The list of DSCH and (TDD) USCH which are used by the respectve UE.
· The complete DCH characteristics for each DCH, identified by its DCH-identifier [4].

· The complete Transport Channel and Physical Channel characteristics for each DSCH and USCH, identified by its Physical Shared Channel identifier [4].
· The list of Iub DCH Data Ports

· The list of Iub DSCH Data ports and Iub USCH data ports.

· For each Iub DCH Data Port, the corresponding DCH and cells which are carried on this data port

· For each Iub DSCH and USCH data port, the corresponding DSCH or USCH, resp., and cells which serve that DSCH or USCH.
· 
· Physical layer parameters (outer loop power control, etc)

6.2.2
 Common Transport Channels

Common Transport Channels are defined in [2]. A Common Transport Channel is configured in the Node B, on request of the CRNC.The BCH is carried directly on the Node B control port using NBAP procedures. This Common Channel will not be mapped to an individual data port.

The RACH has a associated Iub RACH Data Port and the FACH has an associated Iub FACH Data Port.

Each UE multiplexed on one or more DSCH has the corresponding number of associated Iub DSCH Data Ports, i.e. the Iub DSCH data port is associated to one DSCH and to one NodeB Communication Context.

[TDD - Each UE multiplexed on one or more USCH has the corresponding number of associated Iub USCH Data Port, i.e. the Iub USCH data port is associated to one DSCH and to one NodeB Communication Context.]

The attributes of a Common transport channel are (not exhaustive)

· Type (RACH, FACH, DSCH, USCH, PCH)

· Associated Iub RACH Data Port for a RACH, Iub FACH Data Port for a FACH, Iub PCH Data Port for the PCH.

· List of associated Iub FDD DSCH Data ports for the DSCH (FDD only). [In TDD such a common list has not been requested.]
· 
· 
· Physical parameters

6.2.3
Transport network logical resources

6.2.3.1
Node B Control Port

The Node B Control Port is used to exchange the signalling information for the logical O&M of Node B, the creation of Node B Communication Contexts, the configuration of the common transport channels that Node B provides in a given cell, PCH and BCH control information between the RNC and the Node B. The Node B Control Port corresponds to one signalling bearer between the controlling RNC and the Node B.  There is one Node B Control Port per Node B. 

6.2.3.2
Communication Control Port

A Communication Control Port corresponds to one signalling bearer between the RNC and Node B for the control of Node B Communication Contexts. One signalling bearer between RNC and Node B can at most correspond to one Communication Control Port. Node B may have multiple Communication Control Ports (one per Traffic Termination Point). The Communication Control Port is selected at creation of the Node B Communication Context.

6.2.3.3
Traffic Termination Point

Traffic Termination Point represents DCH and DSCH and TDD USCH data streams belonging to one or more Node B Communication Contexts (UE contexts), which are controlled via one Communication Control Port. The Traffic Termination Point is thus a descriptive entity which neither is controlled over Iub nor by O&M. 

6.2.3.4
Iub DCH Data Port

One Iub DCH Data port represents one user plane transport bearer.  One user plane transport bearer will carry only one DCH data stream except in the case of coordinated DCHs, in which case the data streams of all combined DCHs shall be multiplexed on one and the same user plane transport bearer.

6.2.3.5
Iub RACH Data Port

An Iub RACH Data Port represents a user plane bearer carrying one Iub RACH Data Stream between the Node B and the RNC. There is one RACH Data Port for each RACH channel of Node B.

6.2.3.6
Iub FACH Data Port

An Iub FACH Data Port represents a user plane bearer carrying one Iub FACH Data Stream between the Node B and the RNC. There is one CCH Data Port for each FACH channel of Node B.

6.2.3.7
Iub DSCH Data Port

An Iub DSCH Data Port represents a user plane bearer carrying one Iub DSCH Data Stream between the Node B and the RNC. For each DSCH which an individual UE uses, there is one Iub DSCH Data Port exclusively assigned to the NodeB communication context of that UE. In FDD, each DSCH is associated with a downlink DPCCH.


6.2.3.9
Iub TDD USCH Data Port

An Iub TDD USCH Data Port represents a user plane bearer carrying one Iub TDD USCH Data Stream between the Node B and the RNC. For each USCH which an individual UE uses, there is one Iub TDD USCH Data Port exclusively assigned to the NodeB communication context of that UE.

6.2.3.10
Iub PCH Data Port

An Iub PCH Data Port represents an Iub PCH Data Stream between the Node B and the RNC. 

6.2.4
Radio Network Logical resources

6.2.4.1 Common Resources

The CRNC manages logical radio network resources in Node B and needs to use both common and dedicated resources in a Node B to run a radio network. Therefore, it is the CRNC that orders the Node B to configure, reconfigure and delete these resources. However, if the equipment in Node B cannot fully support the configuration that the CRNC requests, or the equipment breaks down, then Node B can indicate the availability of the common resources (i.e. both downgrade  and upgrade).

The common resources are the Cell, the common physical channels and the common transport channels. 
In Node B these common resources have an operational state, that indicates whether they are operational or not, i.e. whether they can carry traffic or not. 
Figure 3  shows the common resources that an CRNC is managing in a Node B to be able to run a radio network. The figure covers both the FDD and the TDD mode; the differences beween the modes have been taken into account by suitable labelling.
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Figure 3 Common resources in a Node B that are managed by CRNC. Combined picture for both FDD and TDD. 



4 Summary and proposal

It is proposed to approve the harmonized DSCH model for FDD and TDD, and also the harmonization of the TDD USCH with the harmonized DSCH.

As a consequence it is proposed to include the above specified changes in 25.430, Iub General Aspects [25.430], in the respective chapters.

5 References

[R3-99E28]
Tdoc R3#8(99)E28, Improving FDD and TDD commonalities in the NodeB Logical Model. Source: Nortel

[25.430]
TS 25.430 v.2.0.2 UTRAN Iub interface General Aspects and Principles

[R3-99i34]
Modifications to TDD NBAP messages, Source: Siemens

[R3-99i35]
Modifications to TDD RNSAP messages. Source: Siemens

[R3-99i37]
DSCH example procedures for TDD, Source: Siemens

[R3-99i38]
USCH example procedures for TDD. Source: Siemens

[R3-99i39]
CR for 25.435: DSCH and USCH frame protocol extensions for TDD. Source: Siemens








- 1 -

_1005502892.doc


CPCId= Common Physical Channel Identifier



CTCId= Common Transport Channel Identifier



The number of PICH = the number of PCH.



The number of AICH = the number of PRACH.











PICH



CPCId







PRACH



CPCId







AICH



CPCId







1







1







S-CCPCH



CPCId







1-m







P-CCPCH



CPCId







SCH2



CPCId







SCH1



CPCId







CPICH



CPCId







Cell



Cell Id







1







1







1







1







1







1-n







RACH



CTCId







l







FACH



CTCId







PCH



CTCId







1







1







1-n







1-x







BCH



CTCId







1







1







1















































PSCH



CPCId







1







SCH



CTCId







1







1







[TDD only]







[FDD only]











[FDD only]












_1005516800.doc
[image: image1.wmf]...


[image: image2.wmf]...




Node B







Controlling RNC







Node B



Control



Port







Iub



DCH



Data



port







Iub



RACH



Data



port































Iub



DSCH



Data



port











Iub



DCH



Data



port











Iub



TDD USCH



Data



port



















Iub



TDD USCH



Data



port







Iub



PCH



Data



port







Communication



Control



Port



























Communication



Control



Port



































Traffic termination point















...







Traffic termination point







Iub



DSCH



Data



port







Cell







Cell







Cell







Cell







Cell







Cell







Node B Communication Contexts,



with attributes







Common Transport Channels,



with attributes











































Iub



FACH



Data



port












_1003580720.doc
[image: image1.wmf]...


[image: image2.wmf]...




Node B







Controlling RNC







Node B



Control



Port







Iub



DCH



Data



port







Iub



RACH



Data



port































…







Iub



TDD USCH



Data



port







Iub



DCH



Data



port











Iub



FDD DSCH



Data



port



















Iub



FDD DSCH



Data



port







Iub



PCH



Data



port







Communication



Control



Port



























Communication



Control



Port



































Traffic termination point















...







Traffic termination point







Iub



TDD DSCH



Data



port







Cell







Cell







Cell







Cell







Cell







Cell







Node B Communication Contexts,



with attributes







Common Transport Channels,



with attributes











































Iub



FACH



Data



port












_1003640098.doc


Cell



Cell-Id 







PCH



CTCId







CPICH



CPCId







SCH1



CPCId







SCH2



CPCId







PCCPCH



CPCId







PICH



CPCId







SCCPCH



CPCId







AICH



CPCId







PRACH



CPCId







BCH



CTCId







FACH



CTCId







RACH



CTCId







1







1







1







1







1







1







1







1







1







1







0-1







0-1







0-k







0-i







0-k







0-1







0-n







CPCId = Common Physical Channel Identifier



CRCId = Common Transport Channel Identifier



The number of PICH = the number of PCH



The number of AICH = the number of PRACH












