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Reason for change:
(

In the current specification, when an uplink TBF is operating in extended TBF mode, and a concurrent downlink TBF is established the MS has to wait for a USF so that the uplink transfer is resumed: the MS may transmit in uplink only on receipt of an allocated USF, but can not benefit from the Packet Downlink Ack/Nack message to notify to the network the updated CV IE when new data is ready to be sent. Then, it results in bandwidth waste since the network has to regularly send USFs directed to this mobile station, whereas the mobile station is already polled on the concurrent TBF.

For instance, if 5 TBFs operate on 2 slots on the same PDCHs, 4 TBFs carrying interactive type applications being active half of the time in downlink, and the 5th one carrying an uplink file transfer. Then the 4 interractive TBFs behave like 2 interactive applications which are permanently in extended uplink TBF. Each one is polled every 240ms (12 block periods, on 2 PDCHs, i.e. 24 blocks) in order to extend the TBF. The uplink file transfer is then disturbed since 2 USFs out of 24 are wasted, which is 8,3% of the available bandwidth.





Summary of change:
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To resume the uplink transfer while an extended uplink TBF is on-going and a concurrent downlink TBF is transferring, it is proposed to add some piggy-backed signalling in the Packet Downlink Ack/Nack. Such signalling should allow the MS to request for uplink resources, i.e. for the resumption of uplink transfer in the current extended uplink TBF. On receipt of this information, the network should restart the transmission of USFs.
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not approved:
Radio bandwidth is wasted in uplink: USFs are uselessly.
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8.1.2.2
Polling for Packet Downlink Ack/Nack

Whenever the mobile station receives an RLC data block addressed to itself and with a valid RRBP field in the RLC data block header (i.e., is polled), the mobile station shall transmit a Packet Downlink ACK/NACK message in the uplink radio block specified by the RRBP field whatever the BSN value of the received RLC data block, unless another RLC/MAC control message is waiting to be transmitted, in which case the other RLC/MAC control message shall be sent. Among the other RLC/MAC control blocks the Packet Cell Change Notification message shall be sent with highest priority.  However, the mobile station shall transmit an RLC/MAC control message other than a PACKET DOWNLINK ACK/NACK message at most every second time it is polled. Furthermore the mobile station shall not transmit an RLC/MAC control message other than a PACKET DOWNLINK ACK/NACK message if the PACKET DOWNLINK ACK/NACK message would contain a Final Ack Indicator or Channel Request Description IE or CV IE. The mobile station shall not send a PACKET CONTROL ACKNOWLEDGEMENT message unless otherwise specified.

Whenever the network receives a valid RLC/MAC control message from the mobile station, it shall reset counter N3105. The network shall increment counter N3105 for each radio block, allocated to that mobile station with the RRBP field, for which no RLC/MAC control message is received. If N3105 = N3105max, the network shall release the downlink TBF internally and start timer T3195. When T3195 expires, the network may reuse the TFI.
The PACKET DOWNLINK ACK/NACK message contains a Channel Quality Report (see 3GPP TS 45.008). The optional I_LEVEL measurement results shall be included in at least every other PACKET DOWNLINK ACK/NACK message.

In the case of simultaneous uplink and downlink TBFs, the transmission of the polling response takes precedence over the transmission of allocated uplink radio blocks. 

A mobile station of multislot class 1 to 12 need not respond to the poll if it is not compliant with the mobile station’s multislot class (see 3GPP TS 45.002).

A mobile station of multislot class 13 to 18 shall always respond to the poll. 

A mobile station of multislot class 19 to 29 may omit the allocated downlink PDCHs with timeslot numbers greater than n+1, while transmitting the polling response on timeslot number n. If the remaining configuration is not compliant with the mobile station’s multislot class (see 3GPP TS 45.002), the mobile station need not respond to the poll. 

NOTE:
The mobile station is required to make neighbour cell measurements while transmitting the polling response (see 3GPP TS 45.008). 

8.1.2.6
Resumption of a concurrent TBF operating in extended uplink TBF mode
In extended uplink TBF mode, an uplink TBF may be maintained during temporary inactive periods, where the mobile station has no RLC data blocks to send. During the temporary inactive periods, the mobile station stops sending RLC data blocks, as defined in clause 9.1.3.

When there is a downlink TBF on-going, concurrent to an uplink TBF that operates in extended uplink TBF mode, the mobile station may stop sending RLC data blocks while still receiving RLC data blocks from the network. In that case, the network shall ensure that the mobile station can quickly resume its uplink transfer when there is new data to be sent, while minimising the impact on the bandwidth shared with other mobile stations multiplexed on the same PDCHs. The network may either:

· continue allocating uplink radio blocks at regular intervals;

· or rely on polling requests in downlink RLC data blocks with a valid RRBP field in the RLC data block header,

while preventing timer T3184 from expiring (see clause 9.3.1b.2).

When the mobile station wishes to resume its uplink transfer, it has to wait for an allocated uplink radio block. If the network polls the mobile station with a valid RRBP field in a downlink RLC data block, and the allocated uplink radio block for the polling response is scheduled before any other uplink radio block allocated to the mobile station through an assigned USF, the mobile station shall:

· send a PACKET°DOWNLINK°ACK/NACK message in the allocated uplink radio block and,

· include in the PACKET°DOWNLINK°ACK/NACK message a request for uplink transfer resumption.

The request for uplink transfer resumption is implicitly indicated by including the CV information element in the PACKET DOWNLINK ACK/NACK message. The CV value shall indicate the current number of RLC data blocks that has not been transmitted in the uplink TBF, as defined in clause 9.3.1.2. The CV value is recalculated following a request from upper layers to transfer an LLC PDU.
Upon receipt of a request for uplink transfer resumption, the network can restart scheduling uplink radio blocks to the mobile station. The uplink transfer resumes as soon as the mobile station detects an assigned USF on an assigned PDCH.
*** NEXT CHANGE ***

9.3.1b
Extended uplink TBF mode

9.3.1b.1
Application

Network support of the extended uplink TBF mode shall be indicated by the NW_EXT_UTBF parameter that is broadcast on either BCCH or PBCCH, see clause 12.24. If the NW_EXT_UTBF parameter is not present, the network does not support the extended uplink TBF mode.

A mobile station indicating ‘Release 4’ or later in the Revision Level Indicator2 shall support the extended uplink TBF mode. The Revision Level Indicator2 is included in the Mobile Station Classmark 3 IE and the MS Radio Access Capability IE, see 3GPP TS 44.018. If the Revision Level Indicator2 is not present, the mobile station does not support the extended uplink TBF mode.

The RLC/MAC entity, which has received the indication that the peer supports the extended uplink TBF mode, shall operate an open-ended uplink TBF in the extended uplink TBF mode.

NOTE:
The network might not receive the MS Radio Access Capability IE at one-phase packet access. In that case, the two entities may operate in different mode.

9.3.1b.2
Operation of uplink TBF in extended uplink TBF mode

In extended uplink TBF mode, the uplink TBF may be maintained during temporary inactive periods, where the mobile station has no RLC information to send. 

During the temporary inactive periods, the mobile station may stop sending RLC data block, as defined in clause 9.1.3.
If there is no concurrent downlink TBF, the network shall continue allocating the mobile station uplink radio blocks during the inactivity period, using the procedures defined in clause 8.1.1 for each medium access mode. If there is a concurrent downlink TBF, the network may either continue allocating the mobile station uplink radio blocks using the procedures defined in clause 8.1.1, or it may rely on polling requests done in downlink RLC data blocks to allow the mobile station requesting uplink transfer resumption, see clause 8.1.2.6.
Uplink radio blocks shall be allocated as required allowing the mobile station to continue the transfer of RLC data blocks, when a new RLC data block becomes available.

When the mobile station is allocated an uplink radio block and there is no RLC data block ready to send, the mobile station shall send an RLC/MAC control block in each uplink radio block allocated by the network. The priority defined in clause 8.1.1 for different kinds of RLC/MAC blocks apply.

During a period when the network does not receive any RLC data blocks from the mobile station, the network may periodically send a PACKET UPLINK ACK/NACK message to the mobile station. When applicable, depending on the medium access mode, the PACKET UPLINK ACK/NACK message shall be sent as required to prevent timer T3184 from expiring.

The network determines the release of the uplink TBF. The network releases the uplink TBF using the procedure in clause 9.5.

NOTE 1:
The uplink TBF may be released also by procedures defined in clause 8.

NOTE 2:
Extensive delay of the uplink TBF release whilst the mobile station does not send any RLC information might impact badly on the mobile station power consumption and should be avoided. Inactivity periods should not be longer than necessary to keep the overall performance of GPRS services. Inactivity periods longer than 5 seconds should not be allowed.

11.2.6
Packet Downlink Ack/Nack

This message is sent on the PACCH from the mobile station to the network to indicate the status of downlink RLC data blocks received and to report the channel quality of the downlink. The mobile station may optionally initiate an uplink TBF.

Message type:
PACKET DOWNLINK ACK/NACK

Direction:
mobile station to network

Table 11.2.6.1: Packet Downlink Ack/Nack information elements

< Packet Downlink Ack/Nack message content > ::=


< DOWNLINK_TFI : bit (5) >


< Ack/Nack Description : < Ack/Nack Description IE > >


{ 0 | 1 < Channel Request Description : < Channel Request Description IE > > }


< Channel Quality Report : < Channel Quality Report struct > >


{ null | 0 bit** = <no string> 




-- Receiver backward compatible with earlier version



| 1










-- Additional contents for Release 1999


{ 0 | 1 < PFI : bit(7) > }

{ null | 0 bit** = <no string> 




-- Receiver backward compatible with earlier version



| 1










-- Additional contents for Rel-4


{ 0 | 1 < CV : bit(4) > }

< padding bits > } };



< Channel Quality Report struct > ::=


< C_VALUE : bit (6) >


< RXQUAL : bit (3) >


< SIGN_VAR : bit (6) >


{ 0 | 1 < I_LEVEL_TN0 : bit (4) > }


{ 0 | 1 < I_LEVEL_TN1 : bit (4) > }


{ 0 | 1 < I_LEVEL_TN2 : bit (4) > }


{ 0 | 1 < I_LEVEL_TN3 : bit (4) > }


{ 0 | 1 < I_LEVEL_TN4 : bit (4) > }


{ 0 | 1 < I_LEVEL_TN5 : bit (4) > }


{ 0 | 1 < I_LEVEL_TN6 : bit (4) > }


{ 0 | 1 < I_LEVEL_TN7 : bit (4) > } ;



Table 11.2.6.2: Packet Downlink Ack/Nack information element details

DOWNLINK_TFI (5 bit field)
This field contains the TFI of the mobile station's downlink TBF. This field is defined in clause 12.15.

Ack/Nack Description
 This information element is defined in clause 12.3.

Channel Request Description
This information element is defined in clause 12.7.

C_VALUE (6 bit field)
 This field is encoded as the binary representation of the C value as specified in 3GPP TS 45.008.
Range 0 to 63

RXQUAL (3 bit field)
This field contains the RXQUAL parameter field calculated by the mobile station (see 3GPP TS 45.008). This field is encoded as defined in 3GPP TS 44.018.
Range 0 to 7

PFI (7 bit field)
This field contains the PFI parameter identifying a Packet Flow Context. The PFI parameter is encoded as the contents of the PFI information element as defined in 3G TS 44.018. This field may be included if the network supports packet flow context procedures and if a Channel Request Description IE is included in the message.
CV (4 bit field)
This field may be included if the mobile station and the network support the extended uplink TBF mode. This information element is defined in clause 10.4.6.


SIGN_VAR (6 bit field)
This field contains the signal variance parameter SIGN_VAR calculated by the mobile station (see 3GPP TS 45.008).

  bit
6 5 4 3 2 1
0 0 0 0 0 0

0dB2 to 0.25 dB2
0 0 0 0 0 1

>0.25 dB2 to 0.50 dB2
0 0 0 0 1 0

>0.50 dB2 to 0.75 dB2
  :  :  : 


   :         :
1 1 1 1 1 0

>15.50 dB2 to 15.75 dB2
1 1 1 1 1 1

>15.75 dB2

I_LEVEL_TN0 (4 bit field)
I_LEVEL_TN1 (4 bit field)
I_LEVEL_TN2 (4 bit field)
I_LEVEL_TN3 (4 bit field)
I_LEVEL_TN4 (4 bit field)
I_LEVEL_TN5 (4 bit field)
I_LEVEL_TN6 (4 bit field)
I_LEVEL_TN7 (4 bit field)
These fields contain the I_LEVEL value measured on timeslots 0 through 7, respectively. The I_LEVEL is defined in 3GPP TS 45.008 and the coding of I_LEVEL is as follows:

bit
4 3 2 1
0 0 0 0

I_LEVEL 0
0 0 0 1

I_LEVEL 1
 . . .
1 1 1 0

I_LEVEL 14
1 1 1 1

I_LEVEL 15

11.2.6a
EGPRS Packet Downlink Ack/Nack

This message is sent on the PACCH from the mobile station to the network to indicate the status of downlink RLC data blocks received and to report the channel quality of the downlink. The mobile station may optionally initiate an uplink TBF or request a temporary suspension of the downlink TBF.

Message type:
EGPRS Packet Downlink Ack/Nack

Direction:

mobile station to network

Table 11.2.6a.1 : EGPRS Packet Downlink Ack/Nack information elements

< EGPRS Packet Downlink Ack/Nack message content > ::=



< DOWNLINK_TFI : bit (5) >



< MS OUT OF MEMORY : bit(1)>



{ 0 | 1
< EGPRS Channel Quality Report : < EGPRS Channel Quality Report IE > >}



{ 0 | 1
< Channel Request Description : >Channel Request Description IE > >}



{ 0 | 1
< PFI : bit(7) > }



{ 0 | 1
< Extension Bits : Extension Bits IE > }



-- clause 12.26



< EGPRS Ack/Nack Description : < EGPRS Ack/Nack Description IE >>


{ null 
| 0 bit** = <no string> 

-- Receiver backward compatible with earlier version




| 1



-- Additional contents for Rel-4



{ 0 | 1 < CV : bit(4) > }

<padding bits > };

Table 11.2.6a.2: EGPRS Packet Downlink Ack/Nack information element details

DOWNLINK_TFI (5 bit field)
This field contains the TFI of the mobile station’s downlink TBF. This field is defined in clause 12.15.

EGPRS Ack/Nack Description IE (L bit field)
This information element is defined in clause 12.3.1. The number of bits (L) available for Ack/Nack Description information element depends on the inclusion of channel quality reports and channel requests. L shall be set so that the entire EGPRS Packet Downlink Ack/Nack message evenly fits into an RLC/MAC control block. If a lower L covers the entire receive window, that L shall be used.

MS_OUT_OF_MEMORY ( 1 bit field)
This field indicates that the MS has no more enough memory to perform Incremental Redundancy.

0
The MS has enough memory
1
The MS is running out of memory

Channel Request Description IE
This information element is defined in clause 12.7.

EGPRS Channel Quality Report IE
This information element is defined in clause 12.5.1.

PFI (7 bit field)
This field contains the PFI parameter identifying a Packet Flow Context. The PFI parameter is encoded as the contents of the PFI information element as defined in 3G TS 44.018. This field may be included if the network supports packet flow context procedures and if a Channel Request Description IE is included in the message.

CV (4 bit field)
This field may be included if the mobile station and the network support the extended uplink TBF mode. This information element is defined in clause 10.4.6.
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