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Reason for change:
(

3GPP TS 48.018 foresees the possibility to send a BSSGP RADIO-STATUS PDU to the SGSN in the case the BSS has ordered a cell reselection to the mobile station or the mobile station has entered CCN mode. This enables to suspend temporarily any downlink data flow to the BSS, until the receipt of a cell update (see section 7.3) which indicates the new location of the mobile station. 

The cell reselection may however be unsuccessful (e.g. cell reselection order refused by the mobile station if the mobile station is not anymore in the READY state, uplink access refused in the new cell ...). In such a case, the mobile station will remain or return to the initial cell, and shall send a PACKET CELL CHANGE FAILURE message to the BSS. If the MS has no other data to send, the SGSN will not receive a cell update in that scenario, although it may have received a BSSGP RADIO-STATUS PDU 'cell reselection ordered'.

In this case, one could hope that the SGSN will resume the downlink data transfer by paging the MS. However, even if this is implemented, it may take a long time before the MS is paged and the data transfer can actually resume.

In the scope of the work done on providing seamless support of streaming services, it appears clearly that the NACC feature brings a real added-value for those services (not to say that any viable support of streaming requires NACC). It has been shown also that it is desirable to minimise packet loss at cell change; one way is to make use of the BSSGP RADIO STATUS PDU ‘cell reselection ordered’ to stop the DL data flow while emptying the buffer towards the MS before actually ordering the cell change. However relying on SGSN initiated paging in case of cell reselection failure will most likely lead to unacceptable performance for streaming services.

Also, in the case of streaming flows which are by nature continuous, because the BSS does not know in advance how long the cell reselection will take, it must ensure that the SGSN will not continue sending streaming PDUs continuously; otherwise, if the cell reselection fails, because the MS may take a long time before it comes back to the old cell, that would lead to having to store a huge amount of data (although the PDU lifetime, if properly set, could allow mitigating this).




Summary of change:
(

When a network controlled cell re-selection fails, the mobile station shall not only send a PACKET CELL CHANGE FAILURE message but also transmit a cell update. Therefore it can no longer request a single block without TBF establishment. It is proposed that it uses the cause ‘Cell Update’. The reception of the cell update by the SGSN will allow resuming the downlink traffic immediately instead of waiting for an uncontrolled period of time, possibly paging the mobile station.

Note: the BSS must ensure that no UL LLC PDU is sent to the SGSN from the old cell following the sending of the BSSGP RADIO STATUS PDU. This does not need to be standardised but is required in order for this procedure to work.




Consequences if 
(

not approved:
In case of un-successful cell re-selection ordered by the network (in NC2 mode of in NC0/NC1 when the MS has entered CCN mode and the network sent a PACKET CELL CHANGE ORDER message) and a BSSGP RADIO STATUS PDU was sent to the SGSN with cause ‘Cell re-selection ordered’, there is no means for the SGSN to resume the transfer immediately after the failure. The interruption can be unnecessarily long and relies only on paging which can be extremely detrimental to the end-user experience of e.g. streaming services. Indeed, the buffering time at application level may already be below the time needed for the MS to realise that the cell reselection has failed. But without the proposed correction, the streaming client may not even be able to resume the session !
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7.1.2.2.1
On receipt of a PACKET CHANNEL REQUEST or EGPRS PACKET CHANNEL REQUEST message

On receipt of a PACKET CHANNEL REQUEST message, the network may assign a radio resource on one or more PDCHs to be used by the mobile station for the TBF in GPRS TBF mode. On receipt of an EGPRS PACKET CHANNEL REQUEST message, the network may assign a radio resource on one or more PDCHs to be used by the mobile station for the TBF in EGPRS TBF mode or GPRS TBF mode.

The allocated PDTCH and PACCH resource is assigned to the mobile station in a PACKET UPLINK ASSIGNMENT message, sent on any PAGCH block on the same PCCCH on which the network has received the PACKET CHANNEL REQUEST or EGPRS PACKET CHANNEL REQUEST message. The Packet Request Reference information element shall be used to address the mobile station and frequency parameters shall be included.

The mobile station may use information received on PBCCH, BCCH or a previous assignment message to decode the frequency parameters contained in the assignment message. If the mobile station detects an invalid Frequency Parameters information element in the assignment message, it shall abort the procedure, if required initiate a partial acquisition of PBCCH or BCCH information, and may then re-initiate this procedure.

If the dynamic allocation medium access mode is used, the network shall include the USF values allocated for PDCHs in the PACKET UPLINK ASSIGNMENT message.

Unless the mobile station indicated a Single Block Without TBF Establishment in a PACKET CHANNEL REQUEST message, the mobile station shall perform a two phase access if the PACKET UPLINK ASSIGNMENT message includes a Single Block Allocation struct or a Multi Block Allocation struct. If the PACKET UPLINK ASSIGNMENT message includes Dynamic Allocation struct, the mobile station shall perform a one phase access.

A mobile station that has indicated Single Block Without TBF Establishment in the PACKET CHANNEL REQUEST message for the purpose of sending a measurement report shall send a measurement report according to clause 7.3.1.


On receipt of a PACKET UPLINK ASSIGNMENT message corresponding to one of its 3 last PACKET CHANNEL REQUEST or EGPRS PACKET CHANNEL REQUEST messages the mobile station shall stop timers T3186 and T3170 if running and stop sending PACKET CHANNEL REQUEST or EGPRS PACKET CHANNEL REQUEST messages.

If the PACKET UPLINK ASSIGNMENT message does not specify a TBF starting time, the mobile station shall switch to the assigned PDCHs, start timer T3164 if dynamic or extended dynamic allocation is assigned and proceed with contention resolution of the one phase packet access procedure according to clause 7.1.2.3 (A/Gb mode) or 3GPP TS 44.160 subclause 7.2.3.3 (Iu mode) or in case of EGPRS, clause 7.1.2.3a (A/Gb mode) or 3GPP TS 44.160 subclause 7.2.3.4 (Iu mode).

A PACKET UPLINK ASSIGNMENT message may indicate an assignment starting time in the TBF Starting Time parameter. The mobile station shall monitor full PCCCH until the point in time denoted by the TBF Starting Time. Thereafter it shall switch to the assigned PDCHs. If dynamic or extended dynamic allocation is assigned, the mobile station shall start timer T3164. Regardless of which allocation mode is used, the mobile station shall proceed with the contention resolution defined in clause 7.1.2.3 (A/Gb mode) or 3GPP TS 44.160 subclause 7.2.3.3 (Iu mode) or in case of EGPRS, clause 7.1.2.3a (A/Gb mode) or 3GPP TS 44.160 subclause 7.2.3.4 (Iu mode).

When the mobile station switches to the assigned PDCHs, it shall take the power control parameters received in the PACKET UPLINK ASSIGNMENT message into account, perform signal strength measurements and apply output power control procedures as they are defined for packet transfer mode or MAC-Shared state (see 3GPP TS 45.008).

On receipt of a PACKET CHANNEL REQUEST message with establishment cause indicating Two Phase Access Request or Single block without TBF establishment, the network may allocate a single radio block on an uplink PDCH. In order to force the mobile station to make a two phase access, the network may allocate a single radio block on an uplink PDCH on receipt of a PACKET CHANNEL REQUEST message with any of the other access types.

On receipt of an EGPRS PACKET CHANNEL REQUEST message with establishment cause indicating Two Phase Access Request, the network may allocate a Multi Block allocation on an uplink PDCH. In order to force the mobile station to make a two phase access, the network may allocate a Multi Block allocation on an uplink PDCH on receipt of a EGPRS PACKET CHANNEL REQUEST message with any of the other access types.

If the mobile station has been allocated a single block (respectively a Multi Block allocation) in the PACKET UPLINK ASSIGNMENT message and the mobile station has not indicated Single block without TBF establishment (respectively two phase access) in the PACKET CHANNEL REQUEST (respectively EGPRS PACKET CHANNEL REQUEST) message, the mobile station shall proceed with the two phase packet access procedure according to clause 7.1.3 (A/Gb mode) or 3GPP TS 44.160 subclause 7.2.4 (Iu mode).

If the mobile station has been allocated a single block in the PACKET UPLINK ASSIGNMENT message and the purpose of the packet access procedure is to send a Measurement Report message and the mobile station has indicated Single block without TBF establishment in the PACKET CHANNEL REQUEST message, the mobile station shall proceed according to clause 7.3.1.

If the mobile station has been allocated a single block in the PACKET UPLINK ASSIGNMENT message and the purpose of the packet access procedure is to send a PACKET PAUSE message and the mobile station has indicated Single block without TBF establishment in the PACKET CHANNEL REQUEST message, the mobile station shall proceed according to clause 7.6.

**** NEXT CHANGE ****

8.4.1
Network controlled cell reselection completion

The mobile station regards the procedure as completed when it has received a successful response to its CHANNEL REQUEST or PACKET CHANNEL REQUEST message on the new cell. The CHANNEL REQUEST message may be for establishing a dedicated connection or an uplink TBF. It shall then stop timer T3174.

If the mobile station is unable to synchronise to the new cell (see 3GPP TS 45.008), or, if timer T3174 expires before a response to the CHANNEL REQUEST or PACKET CHANNEL REQUEST message has been received on the new cell, or, if an IMMEDIATE ASSIGNMENT REJECT or PACKET ACCESS REJECT message is received from the new cell, or, if the contention resolution procedure fails on the new cell, then the mobile station shall start timer T3176 and return to the old cell. If the mobile station was in packet idle mode, MAC-Idle state or in downlink packet transfer mode or MAC-Shared state (downlink) before the cell change, the mobile station shall establish a new uplink TBF by initiating a random access on the old cell, with access type “cell update”, transmit the PACKET CELL CHANGE FAILURE message followed by a cell update. If the mobile station was in uplink packet transfer mode or MAC-Shared state (uplink) or in a simultaneous uplink and downlink packet transfer mode or MAC-Shared state (uplink and downlink) before the cell change, the mobile station shall establish a new uplink TBF and send the PACKET CELL CHANGE FAILURE message on this TBF. The mobile station shall then resume its uplink transfer on this TBF. When the mobile station has sent a PACKET CELL CHANGE FAILURE message, timer T3176 shall be stopped. If T3176 expires the mobile station shall abort the transactions in progress. 

8.4.1b
Network controlled cell reselection completion (UTRAN target Cell)

For a UTRAN target cell, the mobile station regards the procedure as completed when it has received a successful response to its RRC CONNECTION REQUEST message (see 3GPP TS 25.331). It shall then stop timer T3174.

If the mobile station is unable to synchronise to the new cell (see 3GPP TS 45.008), or, if timer T3174 expires before a response to the RRC CONNECTION REQUEST message has been received on the new cell, or if a RRC CONNECTION REJECT message including Inter-RAT info set to ‘GSM’ is received from the new cell, then the mobile station shall start timer T3176 and return to the old cell. If the mobile station was in packet idle mode or MAC-Idle state or in downlink packet transfer mode or MAC-Shared state before the cell change, the mobile station shall establish a new uplink TBF by initiating a random access on the old cell, with access type “cell update”, transmit the PACKET CELL CHANGE FAILURE message followed by a cell update. If the mobile station was in uplink packet transfer mode or MAC-Shared state or in a simultaneous uplink and downlink packet transfer mode or MAC-Shared state before the cell change, the mobile station shall establish a new uplink TBF and send the PACKET CELL CHANGE FAILURE message on this TBF. The mobile station shall then resume its uplink transfer on this TBF. When the mobile station has sent a PACKET CELL CHANGE FAILURE message, timer T3176 shall be stopped. If T3176 expires and the mobile station was previously in an uplink packet transfer mode or MAC-Shared state or in a simultaneous uplink and downlink packet transfer mode or MAC-Shared state on the old cell, the mobile station shall perform the abnormal release with access retry (see subclause 8.7.2, 3GPP TS 44.160 subclause 8.8.3). If the mobile station was previous in a downlink packet transfer mode or MAC-Shared state only on the old cell the mobile station shall perform an abnormal release without retry (see subclause 8.7.1).

8.4.2
Abnormal cases

On the mobile station side, if the PACKET CELL CHANGE ORDER message instructs the mobile station to use a frequency that it is not capable of using, then the mobile station shall return a PACKET CELL CHANGE FAILURE message with cause "frequency not implemented".

If the PACKET CELL CHANGE ORDER message is received by the mobile while a circuit switched connection is on-going, then the mobile station shall return a PACKET CELL CHANGE FAILURE message with the cause "on-going CS connection".

In A/Gb mode, if the PACKET CELL CHANGE ORDER message is received while the mobile is in GMM Standby state, the mobile shall return a PACKET CELL CHANGE FAILURE message,

-
if the GMM Ready timer has a negotiated value equal to zero, with the cause set to “Forced to the Standby state”,

-
if the GMM Ready timer has a negotiated value not equal to zero, with the cause set to “GMM Standby state”.

The message PACKET CELL CHANGE FAILURE message is sent on the PACCH if an uplink TBF exist.

If no TBF exists, the mobile station shall initiate a random access, with access type "cell update", transmit the PACKET CELL CHANGE FAILURE message followed by a cell update.

If a TBF exist, the mobile station shall remain on the current PDCH(s).

On the network side, lower layer failures occurring on the old channels after the sending of the PACKET CELL CHANGE ORDER message are ignored.
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