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Reason for 
change:

This CR wants to address two DCH FP frame timing related issues.

1. Triggering of UL synchronisation control frame transmission by node-B as a result of receiving a “DSCH TFI Signalling” control frame.

When the DCH is used in combination with a DSCH, there might be longer periods in which no data is sent on the DCH. However if data is sent on the DSCH during this period, the transmit time of the “DSCH TFI Signalling” control frame on the DCH transport bearer should still be under node-B control. If the receipt of this control frame becomes too late/early, it should be possible for the node-B to control the transmit timing of the frame at the SRNC with a “Timing Adjustment” control frame.
2. Relation between DRNC processing delay of data frames and control frames

It is quite obvious that for correct functioning of the DCH FP it is crucial to have certain control frames experience the same processing delay in a DRNC then the data frames on the same transport bearers. This is applicable for:

1. DL-Synchronisation frames (might adjust transmit time for data frames)

2. DL/UL-Node Synchronisation frames (if used for data-frame related round-trip delay measurements)

3. DSCH TFI Signalling (might adjust transmit time for data frames)

Currently this behaviour is not stated explicitely. This CR proposes to make this required behaviour explicit.
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comments:


1. “DSCH TFI Signalling” control frame triggering timing adjustment.

7.2. Timing adjustment 

To keep the synchronisation of a DCH data stream, the SRNC includes the Connection Frame Number (CFN) in all DL DCH FP frames. The same applies to the DSCH TFI Signalling control frame.
If a DL data frame or a DSCH TFI Signalling control frame arrives outside the determined arrival window, the
Node B reports the measured ToA and the indicated CFN in one UL DCH FP control frame.  
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Figure 1: Timing Adjustment

The arrival window and the time of arrival are defined as follows:

Time of Arrival Window Endpoint  (ToAWE) : ToAWE represents the time point by which the DL frame shall arrive to  the node B from Iub. The ToAWE  is defined as the amount of milliseconds before the last time point from which a timely DL transmission for the identified CFN would still be possible taking into account the node B internal delays. ToAWE is set via control plane. If data does not arrive before ToAWE a Timing Adjustment Control Frame shall be sent by node B.

Time of Arrival Window Startpoint (ToAWS): ToAWS represents the time after which the DL frame shall arrive to  the node B from Iub. The ToAWS  is defined as the amount of milliseconds from the ToAWE. ToAWS is set via control plane. If data arrives before ToAWS a Timing Adjustment Control Frame shall be sent by node B.

Time of Arrival  (ToA) : ToA is the time difference between the end point of the DL arrival window  (ToAWE) and the actual arrival time of DL frame for a specific CFN. A positive ToA means that the frame is received before the ToAWE, a negative ToA means that the frame is received after the ToAWE.

The general overview on the timing adjustment procedure is reported in [2].

2. DRNC processing delay restriction

7.3. Synchronisation

In synchronisation procedure the SRNC sends a DL SYNCHRONISATION control frame towards Node B. This message includes a CFN.

In the DRNC, the processing delay for the DL SYNCHRONISATION control frame shall have the same delay distribution as the processing delay for the DL Data frame.

Upon reception of the DL SYNCHRONISATION control frame, Node B shall immediately respond with UL SYNCHRONISATION control frame indicating the ToA for the DL synchronisation frame and the CFN indicated in the received DL SYNCHRONISATION message.

UL SYNCHRONISATION control frame shall always be sent, even if the DL SYNCHRONISATION control frame is received by the Node B within the arrival window.

Synchronisation control frames are also used as keep alive frames, in order to maintain activity on the Iur/Iub transport bearer.
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Figure 2. DCH Synchronisation procedure.

7.4. Outer loop PC information transfer 

Based, for example, on the CRCI values and on the quality estimate in the UL frames, SRNC modifies the Eb/No setpoint used by the Node B by including the absolute value of the new Eb/No setpoint in one control frame sent to the Node B's. This control frame can be sent via any of the transport connections dedicated to one UE.
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Figure 3: Outer loop power control information transfer

7.5 Node Synchronization

In the Node Synchronization procedure, the SRNC sends a DL Node Synchronization control frame to Node B containing the parameter T1. Upon reception of a DL Node Synchronization control frame, the Node B shall respond with UL Node Synchronization Control Frame, indicating t2 and t3, as well as t1 which was indicated in the initiating DL Node Synchronization control frame.

The t1, t2, t3 parameters are defined as:

T1: RNC specific frame number (RFN) that indicates the time when RNC sends the frame through the SAP to the transport layer.

T2: Node B specific frame number (BFN) that indicates the time when Node B receives the correspondent DL synchronisation frame through the SAP from the transport layer.

T3: Node B specific frame number (BFN) that indicates the time when Node B sends the frame through the SAP to the transport layer.

The general overview on the Node Synchronisation procedure is reported in [2].
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Figure 4 Node Synchronization procedure.

In the DRNC, the processing delay for the DL Node Synchronisation control frame shall have the same delay distribution as the processing delay for the DL Data frame. The processing delay for the UL Node Synchronisation control frame shall have the same delay distribution as the processing delay for the UL Data Frame.
7.6 Rx timing deviation measurement [TDD]

This procedure is applicable in TDD mode only.

The NodeB shall, for all UEs using DCHs, monitor the receive timing of the uplink DPCH bursts arriving over the radio interface, and shall calculate the Rx Timing Deviation. If the calculated value, after rounding, is not zero, it shall be reported to the SRNC in a DCH Control Frame belonging to that UE. For limitation of the frequency of this reporting, the NodeB shall not send more than one Rx Timing Deviation value per UE in a DCH Control Frame within the Rx Timing Deviation measurement reporting period.
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Figure 5: Rx timing deviation

7.7. DSCH TFI Signalling [FDD]

This procedure is used in order to signal the TFI of the DSCH TBS to the Node B. This allows to use the combined TFCI codeword for the signalling of the DCHs and DSCH TFIs in the radio frame.

The procedure consists in the DSCH TFI control frame sent by the SRNC to the Node B. The frame contains the DSCH TFI and the correspondent CFN.
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Figure 6: DSCH TFI Signalling

In the DRNC, the processing delay for the DSCH TFI Signalling control frame shall have the same delay distribution as the processing delay for the DL Data frame.
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