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Rationale

In [R3-99i39], a CR has been proposed for adding two more Common Transport Channel control frame types to the DSCH and USCH Frame Protocols (25.435), in support of TDD DSCH and USCH dynamic physical channel allocation. – Initial discussions have shown that this draft CR leaves room for improvements, in particular with respect to robustness of the channel allocation procedures against loss of frames on the Iub interface.

Therefore this papers presents an update of the previous CR proposal: It includes only one new Common Transport Channel control frame  type – which is the ”Physical Shared Channel Allocation” - and thus is a simplification compared to R3-99i39. Robustness against loss of messages is achieved in this proposal by combining the physical channel allocation messages with the time limitation information. If one of these messages should not be received by the NodeB, the resulting malfunction of the NodeB would be restricted to the (short) allocation period, and would only affect the traffic of one UE.

The CR is, as the one proposed in R3-99i39, related to the FDD-TDD harmonized NodeB model as presented in R3-99i36. An example application of the proposed Common Transport Channel control frame, for TDD DSCH and USCH resource allocation, can be found in the example procedures for DSCH [R3-99i37] and USCH [R3-99i38], respectively.

The proposed control frame solution meets the requirements for TDD DSCH and USCH which are (see 25.302):

· DSCH and USCH must be available to a UE even when no DCH, i.e. no DPCH is available.

· More than one DSCH and more than one USCH transport channel possible per UE.

· More than one PDSCH and more than one PUSCH physical channel possible per UE.

This figure, taken from 25.302, can assist in the explanation. It shows how several DSCH channels are mapped into one CCTrCH which is split to several physical channels (PDSCH). The same picture is valid for the USCH.
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Figure 1: Model of the UE’s physical layer – downlink TDD mode (without FACH, PCH, BCH, SCH)

Proposal

It is proposed to approve the draft CR, and to submit it to RAN#6.
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5.4
DL Timing Adjustment

...

The general overview on the timing adjustment procedure is reported in [2].
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Figure 2: FACH and PCH Timing Adjustment procedure

5.5.
[TDD – Physical Shared Channel Reallocation] 

Procedure for temporary allocation of physical resources to downlink or uplink shared channels (DSCH or USCH, resp.) in the NodeB. Since more than one DSCH can be multiplexed into one CCTrCH, which may be split to more than one PDSCH (see 25.302), the procedure – when used in a DSCH Frame Protocol sent to an Iub DSCH data port - serves to allocate PDSCH resources to the CCTrCH used for DSCH. Likewise, when the procedure is applied in an USCH Frame Protocol, it serves to allocate PUSCH channels to the CCTrCH used for USCH. One control frame “Physical Shared Channel Allocation” is used to allocate exactly one PDSCH or one PUSCH.
The time limitation of the PDSCH or PUSCH allocation is expressed with the parameters “Activation CFN” and “Duration”. In addition, the control frame includes the physical channel parameters (time slot and channelization code) of the TDD PDSCH or PUSCH channels.
NodeB behaviour for PDSCH allocation: When the NodeB receives the control frame “Physical Shared Channel Reallocation” from the CRNC in the DSCH frame protocol over an Iub DSCH data port within a Traffic Termination Point, it shall behave as follows:

1) The NodeB shall extract the physical channel parameters (time slot and code) included in the control frame.

2) It shall extract the parameters “Activation CFN” and “Duration” which identify the allocation period of that physical channel.

3) If shall read the physical channel ID included in the control frame.
4) It shall identify the CCTrCH to which the DSCH is multiplexed, and hence the TFCS which is applicable for the DSCH.
5) Within the time interval indicated by Activation CFN and Duration, the NodeB shall make this physical channel available to the CCTrCH.

6) Within each radio frame, the NodeB shall for each CCTrCH use all the PDSCH channels currently allocated to that CCTrCH for transmission of DSCH data according to the current TFCI. The physical channel IDs define the ordering of the PDSCH channels to which the CCTrCH is mapped. 
NodeB behaviour for PUSCH allocation: When the NodeB receives the control frame “Physical Shared Channel Allocation” from the CRNC in the USCH frame protocol over an Iub USCH data port within a Traffic Termination Point, it shall behave in analogy to the DSCH case, i.e. it shall make the PUSCH channel available to the CCTrCH of the USCH to which the Iub USCH data port belongs.
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Figure 9: Physical Shared Channel Allocation Procedure

6.3.2.3
Control Frame Type

Description: Indicates the type of the control information (information elements and length) contained in the payload. 

Value values of the Control Frame Type parameter are defined in the following table:

Type of control frame
Value

Timing adjustment
0000 0010

DL synchronisation
0000 0011

UL synchronisation
0000 0100

DL Node synchronisation
0000 0110

UL Node synchronisation
0000 0111

Physical Shared Channel Allocation
0000 1000

6.3.3
Payload structure and information elements

6.3.3.1 Timing Adjustment

...

6.3.3.5
UL Node Synchronisation

6.3.3.5.1
Payload Structure

The payload of the UL Node synchronisation control frames is shown in the figure below:
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6.3.3.5.2
T1

Description: T1 timer is extracted from the correspondent DL Node synchronisation control frame.

Value range: 0-40959.875 ms, and the granularity is 0.125 ms. 

Field length: 24 bits.

6.3.3.5.3
T2

Description: Node B specific frame number (BFN) that indicates the time when Node B received the correspondent DL synchronisation frame through the SAP from the transport layer.

Value range: 0-40959.875 ms, and the granularity is 0.125 ms. 

Field length: 24 bits.

6.3.3.5.4
T3

Description: Node B specific frame number (BFN) that indicates the time when Node B sends the frame through the SAP to the transport layer.

Value range: 0-40959.875 ms, and the granularity is 0.125 ms. 

Field length: 24 bits.

6.3.3.6
[TDD - Shared Channel Reallocation]
6.3.3.6.1
Payload structure

The payload of the Shared Channel Reallocation control frames is shown in the figure below:
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6.3.3.6.2
Physical Shared Channel ID

Description: Identifies uniquely a TDD PDSCH or PUSCH, respectively, within a channel group that carries one CCTrCH.

Value range: 0...239.

Field length: 8 bits.

6.3.3.6.3
Channelization code for TDD

Description: Identifies Spreading Factor (1...4) and code (1...SF) of the PDSCH or PUSCH, resp..

Value range: Enumerated ( (1/1), (2/1), (2/2), (3/1), ... (16/16) ), which means (SF / code), i.e. 31 possible values. 

Field length: 5 bits.

6.3.3.6.4
BTyp

Description: Burst Type. Specifies also the midamble type.

Value range: Enumerated (Type1, type2). 

Field length: 1 bit.

6.3.3.6.5
TFlag

Description: TFCI Presence indicator. Indicates whether the TFCI for the CCTrCH to which the USCH/DSCH is multiplexed shall be carried in this Physical Channel.

Value range: Boolean. 

Field length: 1 bit.

6.3.3.6.6
Timeslot

Description: Timeslot within the radio frame.

Value range: Integer (0...14). 

Field length: 4 bits.

6.3.3.6.7
Midamble shift

Description: Midamble shift to be applied. The range of this parameter is 0 .. 15 for long midamble and 0 .. 2  for short midamble.

Value range: Integer (0...15). 

Field length: 4 bits.

6.3.3.6.8
CFN

Description: Activation CFN, specifies the Connection Frame Number where the allocation period of that physical channel starts.
Value range: Integer (0...255).

Field length: 8 bits.

6.3.3.6.9
Duration

Description: Indicates the duration of the activation period of the PDSCH/PUSCH, in radio frames. 

Value range: 1 ... 255 means: 1 to 255 radio frames, i.e. 10 to 2550 msec; the value 0 means: indefinite duration – up to the beginning of the next activation period for the same physical channel (same ID).
Field length: 8 bits.
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