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Rationale

The handling of the Physical Downlink Shared Channels (PDSCH) and Physical Uplink Shared Channels (PUSCH, for TDD) in the NodeB has not yet been adequately described in the model of the NodeB resources. So this paper proposes additional explanatory text.

In particular, the issue of PDSCH and PUSCH selection in case of TDD is addressed. It is proposed to include these physical shared channels in the Common Transport Channel database in the NodeB. 

In this database, groups of PDSCH should be configured as “PDSCH Sets” which are identified by a “PDSCH Set Id”. These PDSCH Sets of TDD serve the same purpose as the single PDSCHs, i.e. the PDSCH codes, in FDD: They can be assigned to the DSCH by a suitable pointer in the DSCH frame protocols.


[image: image1.wmf]Coded Composite

Transport Channel

(

CCTrCH)

Physical Channel

Data Streams

Coding and

Multiplexing

DSCH

DSCH

Communication Context 1

Transport Channel

(

CCTrCH)

Coding and

Multiplexing

DSCH

DSCH

Dynamic mapping to

PDSCH Sets

PDSCH Sets

Communication Context 2

Splitting

Splitting

Coded Composite

TTI-1

TTI-2

TTI-1

TTI-2


Figure 1: Example of dynamic mapping of PDSCH Sets (each color is one PDSCH set) to two different CCTrCH carrying DSCH, at two different times (TTI = 1 and TTI = 2). The PDSCH Sets are defined in the “Common Transport Channel” data base in the NodeB, while the DSCH including TFS and TFCS are part of the UE Communication Context. 

Note that PDSCH Sets can also be overlapping, i.e. the same Resource Unit (RU, i.e. code&time slot), can be part of several PDSCH Sets. It’s up to the DSCH scheduler to take care that there is never a collision of PDSCH Sets at any time.

DSCH scheduling includes the process of mapping a DSCH to a PDSCH (FDD) or to a PDSCH Set (TDD). These scheduling decisions are made in the CRNC and signalled to the NodeB by means of the DSCH Frame Protocol on Iub. For this purpose, the “PDSCH Set Id” shall be used in the DSCH Frame Protocol on Iub for TDD.

The dynamic mapping of DSCH to PDSCH Sets is illustrated by means of the figure above.

In case of FDD, the Spreading Factor and the Code Number for the PDSCH will have to be included in the DSCH Frame Protocol, because the PDSCH code is mapped into the TFCI(field2) for the FDD DSCH as described in the RRC specification [25.331], section 10.2.6.17 “PDSCH code mapping (FDD only)”.

For the USCH and the PUSCH Sets, the same kind of NodeB modeling applies as for the DSCH and the PDSCH Set. 

The difference between DSCH and USCH is mainly visible in the DSCH and USCH Frame Protocols, as shown in the companion papers.

The following CR proposes the text for [25.430] that fits to that handling of PDSCH Sets in the NodeB.

In several companion papers, the respective changes for the DSCH Frame Protocol [R3-00CR DSCH FP], for the USCH Frame Protocol [R3-00CR USCH FP] and for the NBAP protocol [R3-00CR NBAP] are presented.

Proposal

It is proposed to approve the changes for 25.430 contained in the following draft CR, and also to approve the related changes for TS 25.435 and TS 25.433 contained in the companion papers.
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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 a 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 shall include 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 respective UE.

-
The complete DCH characteristics for each DCH, identified by its DCH-identifier [4].

-
The complete Transport Channel characteristics for each DSCH and USCH, identified by its 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 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 an associated Iub RACH Data Port and the FACH has an associated Iub FACH Data Port.

The Iub DSCH data port is associated to one DSCH and to one NodeB Communication Context.

[TDD - the Iub USCH data port is associated to one USCH and to one NodeB Communication Context.]

The attributes of a Common transport channel shall include (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).

-
Physical parameters.

[TDD – In TDD, the DSCHs used by one UE are multiplexed to one or several CCTrCHs where each CCTrCH is mapped to a set of PDSCH (“PDSCH Set”). These PDSCH Sets are included in the Common Transport Channel data base. The same applies for the USCHs and the corresponding PUSCH Sets.]

6.2.3
Transport network logical resources

...

6.2.4
Radio Network Logical resources

6.2.4.1
Common Resources

...

6.2.4.2
Cell

...

6.2.4.3
Common Physical Channels and Common Transport Channels

Common physical channels and common transport channels in Node B have a resource operational state.

Figure 6 illustrates the state diagram for common physical channels and common transport channels in Node B, as seen over the Iub interface.
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Figure 6: States for a common channel in Node B, as reported to the CRNC.

There are three states seen over the Iub interface:

1.
Not existing, meaning that the resource does not exist in Node B.

2.
enabled, meaning that the resource can be used by the RNC.

3.
disabled, meaning that the resource cannot be used by the RNC.

When a channel becomes disabled in the Node B, this shall be reported to the CRNC together with the cause.

6.2.4.4
Physical Shared Channels 

Physical Shared Channels includes the Physical Downlink Shared Channels (PDSCH) and the Physical Uplink Shared Channels (PUSCH, TDD only). These PDSCH and PUSCH are special cases of the Common Physical Channels.

[FDD - A PDSCH is defined by a channelization code within a code subtree that is configured within a specific Communication Context. The PDSCH is activated dynamically as part of the DSCH scheduling.]

[TDD – A PDSCH is defined by a channelization code, a time slot and other Physical Channel parameters. Several PDSCH may be grouped into a PDSCH Set, which is given a “PDSCH Set Id”. The PDSCH Sets are configured in the NodeB in the “Common Transport Channel” data base by Common NBAP messages. These PDSCH Sets are available to carry DSCH data. The PDSCH Sets are dynamically activated to carry DSCH data, as part of the DSCH scheduling.]
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