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Introduction

For the continuous Timing Advance procedure on packet switched channels, the network may assign separate Timing Advance Index(TAI) values for the UL and the DL TBF. The TAI is unique within the timeslot assigned for Continuous Timing Advance operation on the PTCCH. 

It is possible, that the network assigns different timeslots for the PTCCH for the UL and the DL TBF. According to TS 45.010 "If an MS is allocated different TAI values for simultaneous uplink and downlink packet transfer, the MS may chose to use any one or both PTCCH subchannels. ". This paper discusses how this two PTCCH configurations should be used by the MS.

Analysis

How to proceed if one TBF is released?

If different timeslots for the PTCCH for the UL and the DL TBF are assigned the MS choose one and perform CTA on it. If the TBF for which this PTCCH (TA-TS/TAI) was assigned is released it is unclear how the MS should proceed. The following MS behaviours are possible:

1. Fall-back to the second PTCCH configuration

If the network has assigned a second PTCCH configuration (TA-TS/TAI) for the remaining TBF, the MS could switch to this configuration and continue to perform the CTA procedure. Here it must be assumed that the network hasn't assigned this PTCCH configuration which was not used by the MS at all up to now to another MS. This is not clearly defined at the moment.

2. No fall-back to the second PTCCH configuration

If the second PTCCH configuration assigned for the remaining TBF is different to the one which was currently used, the MS performs a "abnormal release" of the reaming TBF according to TS 44.060 sub-clause 8.7.0. This would especially be necessary if the network has assigned the second PTCCH configuration which was not taken into use by the MS to another MS.

How to proceed if the PDCH on which the PTCCH is mapped is removed?

The PDCH on which the PTCCH is mapped could be removed by e.g. the PDCH Release message or implicitly due to a TBF release.

Here in TS 44.060 sub-clause 8.7.0 the following is specified:

"...
If the PDCH containing the mobile station’s only assigned TAI value is removed, the mobile station shall, if it is performing an uplink TBF, perform an abnormal release with access retry (see subclause 8.7.2, 3GPP TS 44.160 subclause 8.8.3), and otherwise shall perform an abnormal release without retry (see subclause 8.7.1).
..."

The above sentence could be interpreted as the situation where a MS has only one PTCCH configuration assigned. But as separate TAI could be assigned for UL and DL it is not quite clear whether this rule isn't only valid for one of the two TBFs.

If the first case is assumed, it is not specified how to proceed if two configurations are assigned and only the PDCH containing the PTCCH configuration, which is currently used by the MS, is removed by the network. The following MS behaviours are possible:

1. Fall-back to the second PTCCH configuration

If the network has assigned a second PTCCH configuration for the remaining TBF, the MS could switch to this configuration and continue to perform the TA procedure. Here it must assumed that the network hasn't assigned this PTCCH configuration which was not used by the MS at all up to now to another MS. This is not clearly defined at the moment.

2. No fall-back to the second PTCCH configuration

If the second PTCCH configuration assigned for the remaining TBF is different to the one which was currently used, the MS performs the "abnormal release" of the reaming TBF. This would especially be necessary if the network has assigned the second PTCCH configuration which was not taken into use by the MS to another MS.

How to proceed if no new TAI is assigned?

Here in TS 45.010 sub-clause 6.5.2 the following is specified:

"...
If the MS receives a packet resource assignment or power control/timing advance message (see 3GPP TS 44.018 and 3GPP TS 44.060) without a TAI, the MS shall not use the continuous timing advance procedure.
..."

If separate PTCCH configurations are assigned for the UL and DL TBF and the MS receives a packet resource assignment message not containing a TAI value, the MS could:

1. Fall-back to the second PTCCH configuration

Based on the assumption that the second currently not used configuration is still reserved for that MS, the MS could re-activate this one and continue to perform the TA procedure.

2. No fall-back to the second PTCCH configuration

The Continuous Timing Advance Procedure is stopped at all. The network is in the responsibility to provide TA values for MS, e.g. with a Packet Polling Procedure.

Conclusion

For the case that the network has assigned different PTCCH configurations for the UL and DL TBF, the MS behaviour in case one configuration gets invalid, is unclear. The basic question seems to be whether the network reserves an assigned PTCCH for a certain MS until the corresponding TBF is released even if the MS does not take this PTCCH in use, or not. Depending on which assumption is chosen, a fall-back to the second PTCCH configuration, if available, is possible or not.

As the current definitions for the TAI handling are ambiguous and certain cases not specified at all, there is the risk of different implementation. We like to ask all companies to study this issue and check their implementation. Depending on the result of the discussion the definitions in the core specification should be updated.

In the Annex a proposal for the changes necessary for the variant "Fallback to second PTCCH configuration" is given.

*** TS 45.010 Rel5 ***

6.5
Application of Timing Advance

6.5.1
For circuit switched channels

When the MS receives a new value of TA from the BTS on the SACCH, it shall implement the new value of TA at the first TDMA frame belonging to the next reporting period (as defined in 3GPP TS 45.008), after the SACCH frame containing the new TA value. On channels used for a voice group call, the TA value sent by the BTS applies only to an MS currently allocated the uplink.

The MS shall signal the used TA to the BTS on the SACCH.

6.5.2
For packet switched channels

The following requirements apply for all MS in packet transfer mode, except MS class A in dedicated mode:

The MS shall transmit access bursts with TA value=0.

Within the packet resource assignments (see 3GPP TS 44.018 and 3GPP TS 44.060) for uplink or downlink messages the MS gets the Timing Advance Index (TAI). The MS shall send access bursts on the subchannel defined by the TAI on the PTCCH. These access bursts received on PTCCH are used by the BTS to derive the timing advance.

When the MS receives the updated value of TA from the BTS on the downlink PTCCH, it shall always use the last received TA value for the uplink transmission of normal bursts.

If an MS is allocated different TAI values for simultaneous uplink and downlink packet transfer, the MS may chose to use any one or both PTCCH subchannels. If two subchannels are used, the MS shall always use the received TA value corresponding to the last transmitted PTCCH uplink burst.

If the MS receives a packet resource assignment or power control/timing advance message (see 3GPP TS 44.018 and 3GPP TS 44.060) without a TAI for the corresponding UL or DL TBF, the MS shall not use the old assigned TAI for the continuous timing advance procedure for that TBF any longer. If no more TAIs are valid the MS shall not perform the continuous timing advance procedure at all.
Upon initiation of the continuous timing advance procedure the MS shall disregard the TA values on PTCCH until it has sent its first access burst on PTCCH.

The network may request the MS to send 4 access bursts to calculate a new TA value. For this purpose the network sets the system information element CONTROL_ACK_TYPE to indicate that the MS is to respond with a PACKET_CONTROL_ACKNOWLEDGEMENT consisting of 4 access bursts (see 3GPP TS 44.060), and sends a PACKET_POLLING_REQUEST to the MS. In this case, the MS shall transmit 4 consecutive access bursts on the assigned resources.

If the MS receives a packet resource assignment or power control/timing advance message (see 3GPP TS 44.018 and 3GPP TS 44.060), the MS shall use the included TA value for normal burst transmissions until it receives a new value on PTCCH. If the message does not contain a TA value, the MS shall not change its TA value.

When entering packet transfer mode, the MS is not allowed to transmit normal bursts until it has received a valid TA value by any of the methods described above. 

A MS class A in dedicated or dual transfer mode shall follow the procedures described in subclause 6.5.1.

*** TS 44.060 Rel 6***

8.7
Abnormal cases

8.7.0
General

The following abnormal cases apply:

-
If a mobile station receives a PACKET DOWNLINK ASSIGNMENT message assigning a different MAC mode than the MAC mode of an already operating uplink TBF, the PACKET DOWNLINK ASSIGNMENT message shall be ignored.

-
If a mobile station receives a PACKET UPLINK ASSIGNMENT message assigning a different MAC mode than the MAC mode of an already operating downlink TBF, the PACKET UPLINK ASSIGNMENT message shall be ignored.

-
If the PDCH containing the mobile station’s only one assigned TAI value is removed, the mobile station shall, if it is performing an uplink TBF, perform an abnormal release with access retry (see subclause 8.7.2, 3GPP TS 44.160 subclause 8.8.3), and otherwise shall perform an abnormal release without retry (see subclause 8.7.1).
-
If the MS has been assigned TAIs for both UL and DL and if either the UL or DL TBF is released, the MS shall use the TAI assigned for the remaining TBF.
-
If the Measurement Parameters (NC and/or EXT) are sent in more than one instance of the PACKET MEASUREMENT ORDER message, the mobile station shall not obey the measurement order until all instances of the message has been correctly received.

-
If the mobile station receives a Timing Advance Index and a Timing Advance Timeslot Number for one direction within a PACKET POWER CONTROL/TIMING ADVANCE message and the corresponding TBF does not exist, the Timing Advance Index and the Timing Advance Timeslot Number for that direction shall be ignored.
-
While a TBF is in progress, if a mobile station receives a PACKET UPLINK ASSIGNMENT, PACKET UPLINK ACK/NACK or PACKET TIMESLOT RECONFIGURE message with message escape bit indicating EGPRS (resp. GPRS) contents whereas the current TBF mode is GPRS (resp. EGPRS), the mobile station shall ignore the message.

-
While a TBF is in progress, if a mobile station receives a PACKET DOWNLINK ASSIGNMENT message without extension message content related to R99 whereas the current TBF mode is EGPRS, the mobile station shall ignore the message.

-
While a TBF is in progress, if a mobile station receives a PACKET DOWNLINK ASSIGNMENT message with extension message content related to R99 whereas the current TBF mode is GPRS, the mobile station shall ignore the EGPRS related information and act as a GPRS MS not supporting EGPRS.

-
In Iu mode, if the network receives a PACKET CONTROL ACKNOWLEDGEMENT message with an incorrect timeslot in the TN_RRBP field for the given radio block, then the message shall be ignored. 

8.7.1
Abnormal release without retry

The mobile station shall abort all TBFs on PDCH(s) in progress and report an RLC/MAC failure to upper layers. The mobile station in packet transfer mode or MAC-Shared state shall return to packet idle mode or MAC-Idle state; the mobile station in dual transfer mode or MAC-DTM state shall return to dedicated mode or MAC-Dedicated state. The DRX mode procedures shall be applied as specified in subclause 5.5.1.5, 3GPP TS 44.160 subclause 5.4.1.8.

8.7.2
Abnormal release with access retry

The mobile station shall abort all TBFs in progress. The mobile station in packet transfer mode shall return to packet idle mode and initiate the establishment of a new uplink TBF, using the procedures on CCCH or PCCCH, as defined in clause 7.1.

The mobile station in dual transfer mode shall return to dedicated mode and initiate the establishment of a new uplink TBF using the appropriate DTM procedure on the main DCCH, defined in 3GPP TS 44.018.

In case the mobile station fails to establish a new uplink TBF, the mobile station shall report an RLC/MAC failure to upper layers. The DRX mode procedures shall be applied, as specified in clause 5.5.1.5.

8.7.3
Abnormal release with system information

The mobile station shall abort the TBF and its associated resources, and if there is no on-going TBF immediately return to the BCCH and reread all relevant BCCH and PBCCH information. If the mobile station was performing an uplink TBF when the abnormal release occurred, the mobile station shall then perform an abnormal release with access retry (see subclause 8.7.2, 3GPP TS 44.160 subclause 8.8.3). Otherwise the mobile station shall perform an abnormal release without retry (see subclause 8.7.1).

12.12
Packet Timing Advance

The Packet Timing Advance field describes the timing advance mode and timing advance value assigned to the mobile station.

Table 12.12.1: Packet Timing Advance information elements

	< Packet Timing Advance IE > ::=


{ 0 | 1
< TIMING_ADVANCE_VALUE : bit (6) > }


{ 0 | 1
< TIMING_ADVANCE_INDEX : bit (4) >




< TIMING_ADVANCE_TIMESLOT_NUMBER : bit (3) > } ;


Table 12.12.2: Packet Timing Advance information element details

	TIMING_ADVANCE_VALUE (6 bit field)
If the TIMING_ADVANCE_VALUE field is present, the mobile station shall use the value contained therein after time defined in 3GPP TS 45.010. If the TIMING_ADVANCE_VALUE field is not present the mobile station shall not change its timing advance value. The Timing Advance value field is encoded the same as the Timing Advance value of the Timing Advance information element defined in 3GPP TS 44.018

	TIMING_ADVANCE_INDEX (4 bit field)
If the TIMING_ADVANCE_INDEX and TIMING_ADVANCE_TIMESLOT_NUMBER fields are present the mobile station shall begin operation of the Continuous Timing Advance procedure at the point in time denoted by the TBF starting time if present, otherwise after the reaction time specified in 3GPP TS 45.010.. If these two fields are not present the mobile station shall stop operation of the Continuous Timing Advance procedure. This information field is encoded as a binary representation of the Timing Advance Index defined in 3GPP TS 45.002.
Range 0 to 15.

	TIMING_ADVANCE_TIMESLOT_NUMBER (3 bit field)
This field indicates the timeslot assigned for Continuous Timing Advance operation on the PTCCH. This field is coded as the binary representation of the timeslot number as defined in 3GPP TS 45.010.
Range 0 to 7


12.12a
Global Packet Timing Advance

The Global Packet Timing Advance field describes the timing advance mode and timing advance value assigned to the mobile station for uplink and/or downlink TBF.

Table 12.12a.1: Global Packet Timing Advance information elements

	< Global Packet Timing Advance IE > ::=




{ 0 | 1 < TIMING_ADVANCE_VALUE : bit (6) > }




{ 0 | 1 < UPLINK_TIMING_ADVANCE_INDEX : bit (4) >






< UPLINK_TIMING_ADVANCE_TIMESLOT_NUMBER : bit (3) > }




{ 0 | 1 < DOWNLINK_TIMING_ADVANCE_INDEX : bit (4) >






< DOWNLINK_TIMING_ADVANCE_TIMESLOT_NUMBER : bit (3) > }


Table 12.12a.2: Global Packet Timing Advance information element details

	TIMING_ADVANCE_VALUE (6 bit field)
If the TIMING_ADVANCE_VALUE field is present, the mobile station shall use the value contained therein after time defined in 3GPP TS 45.010. If the TIMING_ADVANCE_VALUE field is not present the mobile station shall not change its timing advance value. The Timing Advance value field is encoded the same as the Timing Advance value of the Timing Advance information element defined in 3GPP TS 44.018

	UPLINK_TIMING_ADVANCE_INDEX (4 bit field)
This field indicates the Timing Advance Index related to Uplink TBF. This information field is encoded as a binary representation of the Timing Advance Index defined in 3GPP TS 45.002.
Range 0 to 15.

	UPLINK_TIMING_ADVANCE_TIMESLOT_NUMBER (3 bit field)
This field indicates the timeslot assigned for Continuous Timing Advance operation on the PTCCH related to Uplink TBF. This field is coded as the binary representation of the timeslot number as defined in 3GPP TS 45.010.
Range 0 to 7

	DOWNLINK_TIMING_ADVANCE_INDEX (4 bit field)
This field indicates the Timing Advance Index related to Downlink TBF. This information field is encoded as a binary representation of the Timing Advance Index defined in 3GPP TS 45.002.
Range 0 to 15.

	DOWNLINK_TIMING_ADVANCE_TIMESLOT_NUMBER (3 bit field)
This field indicates the timeslot assigned for Continuous Timing Advance operation on the PTCCH related to Downlink TBF. This field is coded as the binary representation of the timeslot number as defined in 3GPP TS 45.010.
Range 0 to 7

If Timing Advance Index and Timing Advance Timeslot Number are present for any of the TBFs already existing or to be established with this message, the mobile station shall begin operation of the Continuous Timing Advance procedure at the point in time denoted by the TBF starting time if present, otherwise within the reaction time specified in 3GPP TS 45.010.

If Timing Advance Index and Timing Advance Timeslot Number are not present for any of the TBFs already existing or to be established with this message, the mobile station shall stop operation of the Continuous Timing Advance procedure.
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