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1 Introduction

The principles for USCH and DSCH operation in TDD have been described in [1]. It has been stated that establishing a RAB over USCH or DSCH is performed by the RRC in the S-RNC while the allocation of physical resources (PUSCH or PDSCH) for the Shared Channels is performed by the RRC in the C-RRC, using the new logical channel SHCCH.

In [2], a message sequence example of data transfer over USCH and DSCH, including the USCH capacity request on SHCCH and the USCH and DSCH physical channel allocation, has been shown.

In this contribution, the procedure for allocating the physical resources to USCH/DSCH, and the procedure for USCH capacity request, are presented.

2 Physical Shared Channel Allocation Procedure

Below is a procedure description to be included in 25.331 in the section “Physical Channel Reconfiguration Related Procedures”.

2.1 Physical Shared Channel Allocation [TDD only]

2.1.1 General

The purpose of this procedure is to allocate physical resources to USCH or DSCH transport channels in TDD mode, for temporary usage by a UE.
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Figure x1. Physical Shared Channel Allocation

2.1.2 Initiation

Precondition: The UE is in the CELL_FACH or CELL_DCH state, and at least one RAB using USCH or DSCH has been established.

Triggering event: The RRC in the CRNC is aware that the UE needs capacity for USCH and/or DSCH has decided to allocate physical resources to the respective shared channel.

Action taken: The RRC in the C-RNC sends the message “Physical Shared Channel Reconfiguration” in the SHCCH over the FACH, to allocate PUSCH or PDSCH resources to exactly one CCTrCH.

2.1.2.1 Message PHYSICAL SHARED CHANNEL ALLOCATION contents to set

The C-RNTI is used to address the UE.

If Physical Channels (PUSCH or PDSCH) shall be allocated, the message shall include the parameters PUSCH Allocation pending, TFCS- ID, CCTrCH Activation CFN, CCTrCH Duration, the PUSCH or PDSCH Information, and an optional Timing Advance information.

Note: The message can also be used to block or enable the UE to issue PUSCH capacity requests, without allocating PUSCH or PDSCH, as shown in the PUSCH CAPACITY REQUEST procedure below. In this case, no TFCS-ID and no PUSCH or PDSCH Information is included.

· The TFCS-ID specifies the CCTrCH for which Physical Channels (PUSCH or PDSCH) are allocated.

· CCTrCH Activation CFN shall be the frame number at which the physical channels are available to that CCTrCH.

· CCTrCH Duration shall specify the number of frames for which the physical channels are available.

If the message is used to allocate resources to a CCTrCH that carries DSCH channels, the message shall include PDSCH Information for the respective PDSCH channels.

If the message is used to allocate resources to a CCTrCH that carries USCH channels, the message shall include PUSCH Information for the respective PUSCH channels.

Whenever PUSCH resources for Uplink transmission are allocated in the message, the optional “Timing Advance” parameter may be added.

In any case the message shall include the parameter “PUSCH allocation pending” which assumes the values “pending” or “not pending”: PUSCH allocation “pending” has the effect of blocking the UE for some time to issue PUSCH capacity requests on the RACH.

2.1.3 Reception of PHYSICAL SHARED CHANNEL ALLOCATION by the UE

The UE shall check the C-RNTI to see if the UE is addressed by the message. If so, the UE shall evaluate the message and use the IEs as specified below.

2.1.3.1 Message PHYSICAL SHARED CHANNEL ALLOCATION contents to use

If the CCTrCH addressed in the message is a CCTrCH for DSCH, the UE shall:

· decode the IEs “CCTrCH Activation CFN” and “CCTrCH Duration”, to determine the time interval for which the allocation shall be valid;

· configure Layer 1 according to the PDSCH information, for the specified time interval;

· start receiving the PDSCH where the TFCI is included;

· receive the PDSCHs, and decode and demultiplex them into the respective DSCH channels according to the TFCI.

If the CCTrCH addressed in the message is a CCTrCH for USCH, the UE shall:

· decode the IEs “CCTrCH Activation CFN” and “CCTrCH Duration”, to determine the time interval for which the allocation shall be valid;

· configure Layer 1 according to the PUSCH information, for the specified time interval;

· evaluate and apply the potential Timing Advance value for uplink transmissions;

· determine the TFCS subset and hence the TFCI values which are possible given the PUSCH allocation for that CCTrCH;

· configure the MAC-sh in the UE with this TFCS restriction if necessary;

· transmit USCH Transport Block Sets as required, within the TFCS limits given by the PUSCH allocation.

In addition, the UE shall evaluate the “PUSCH Allocation Pending” parameter: If its value is “pending”, the UE starts a timer T-USCH-2. As long as this timer is running, the UE is not allowed to use the RACH for potential USCH capacity requests. See the USCH CAPACITY REQUEST procedure.

3 PUSCH capacity request procedure

The following is a proposal for the USCH capacity request procedure to be included in 25.331 in the chapter “Physical Channel Reconfiguration Related Procedures”.

3.1 PUSCH capacity request [TDD only]

3.1.1 General

With this procedure, the UE transmits its request for PUSCH resources to the UTRAN. In the normal case, the UTRAN responds with a “Physical Shared Channel Allocation”, which either allocates the requested PUSCH resources, or allocates a PDSCH resource, or may just serve as an acknowledgement, indicating that PUSCH allocation is pending.

With the message PUSCH CAPACITY REQUEST, the UE can request capacity for one or more USCH.
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Figure x2. PUSCH Capacity request procedure

3.1.2 Initiation

The UE is in the CELL_FACH or CELL_DCH state, and at least one RAB using USCH has been established. The RRC in the UE sees the requirement to allocate physical resources (PUSCH) to an USCH channel.

The RRC decides to send a PUSCH capacity request on the RACH. This is possible if

· No USCH transmission takes place, where the capacity request for further PUSCH resources could be included, and

· The UE has been informed by the UTRAN that no PUSCH allocation is pending – or the timer T-USCH-2 has been expired.

· The timer T-USCH-1 (capacity request repetition timer) is not running.

So the UE sends a PUSCH CAPACITY REQUEST message on the uplink SHCCH on the RACH, resets counter V-USCH-1, and starts timer T-USCH-1.

3.1.2.1 Message PUSCH CAPACITY REQUEST contents to set

With one PUSCH CAPACITY REQUEST message, capacity for one or more USCH can be requested. It shall include these information elements:

· C-RNTI to be used as UE identity. 

· Radio Bearer ID, for each radio bearer requiring capacity on USCH.

· RLC buffer payload for these radio bearers

As an option, the message may include:

· Intra-frequency measurement report

The object to be measured shall have been configured before. A typical example is the interference in a DL Time Slot.

3.1.3 Reception of PUSCH CAPACITY REQUEST by the UTRAN

Once the RRC in C-RNC receives the PUSCH CAPACITY REQUEST, it shall send a PHYSICAL SHARED CHANNEL ALLOCATION message to the UE, either for allocating PUSCH or PDSCH resources, or just as an acknowledgement, announcing a pending PUSCH allocation.

3.1.3.1 Message PHYSICAL SHARED CHANNEL ALLOCATION contents to set

The contents of that message is the same as in the Physical Shared Channel Allocation procedure. It may or may not contain PUSCH channels to allocate. However it shall include the parameter “PUSCH Allocation Pending”. If this is set to “pending”, the UE is temporarily inhibited to send any further PUSCH capacity requests on the RACH.

3.1.4 Reception of PHYSICAL SHARED CHANNEL ALLOCATION by the UE

Once the UE receives this message with the correct C-RNTI included, it shall stop the timer T-USCH-1 and shall evaluate the message.

3.1.4.1 Message PHYSICAL SHARED CHANNEL ALLOCATION contents to use

The UE shall evaluate the message as described in the Physical Shared Channel Allocation procedure. In particular, it shall take the parameter “PUSCH Allocation Pending” into account: If this parameter has the value “pending”, the UE shall start the timer T-USCH-2. As long as this timer is running, the UE is prohibited to send PUSCH Capacity Requests on the SHCCH via the RACH.

If the parameter “PUSCH Allocation Pending” indicates “not pending”, the UE shall stop the timer T-USCH-2, and is allowed to send PUSCH Capacity Requests on the RACH again.

If the PUSCH capacity allocated in this message is not sufficient for all the USCH transmission requests which the UE may have, the RRC in the UE may decide to issue further PUSCH Capacity Requests, either on the USCH or on the RACH – provided the RACH is available, i.e. timer T-USCH-2 is not running..

3.1.5 Abnormal case: T-USCH-1 time out

Upon expiry of timer T-USCH-1, the UE shall

· If V-USCH-1 is smaller or equal than N-USCH-1, transmit a new PUSCH CAPACITY REQUEST on the Uplink SHCCH, restart timer T-USCH-1 and increase counter V-USCH-1. The UE shall set the IEs in the PUSCH CAPACITY REQUEST message as specified above.

3.1.6 Abnormal case: Maximum number of re-attempts exceeded

In this case the UE stops the procedure. – It can start another PUSCH CAPACITY REQUEST procedure if the UE-RRC sees the need for it.

4 Summary of timers and counters used

T-USCH-1:
Timer in the UE for repetition of the PUSCH CAPACITY REQUEST.

T-USCH-2:
Timer in the UE that indicates how long the UE is blocked to send new PUSCH CAPACITY REQUEST messages on the RACH, after reception of the parameter “PUSCH Allocaton Pending” set to “pending”.

N-USCH-1:
PUSCH CAPACITY REQUEST repetition counter.

5 Proposal

It is proposed to include the section 2.1 of this paper as chapter 8.3.4.2 into 25.331 [3], and section 3.1of this paper as chapter 8.3.4.3 into [3].

The section 4 of this paper should be included in [3] with suitable renaming at the appropriate location.
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