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PACKET CONTROL ACKNOWLEDGEMENT
(ref. Multiple TBFs and PACCH handling)
1. Introduction

[1] proposed a mechanism that allows for mapping the uplink PACCH of several TBFs on the same PDCH, in order to comply with the multislot class constraints of an MS, hence enables the use of multiple TBF's with any of the multislot classes defined currently in GSM 05.02 (3GPP TS 45.002). It also provides means for expanding today's use of RRBP field to comply with the new proposed use of PACCH.

However, one possible problem that was not addressed in that paper, is the use of PACKET CONTROL ACKNOWLEDGEMENT. In fact, when the MS is to send a PACKET CONTROL ACKNOWLEDGEMENT (according to RRBP), it may send it either as a normal messsage, or as 4 access bursts. If 4 access bursts are sent, unless the network is able to identify from the allocated UL resources which is the originating MS, it is unable to identify this MS if the UL PDCH where the PACCH occurs is different from the DL PDCH where the RRBP was sent. This paper proposes a solution to this problem

2. PACKET CONTROL ACKNOWLEDGEMENT

This message is sent on the PACCH from the mobile station to the network. The message is formatted either as an RLC/MAC control block using the PACCH block format defined in 3GPP TS 44.004 or as 4 identical access bursts using the PACCH short acknowledgement block format defined in 3GPP TS 44.004. If sent as response to a Packet Polling Request message this latter message shall specify the format of the Packet Control Acknowledgement message. Otherwise the System Information parameter CONTROL_ACK_TYPE indicates which format the mobile station shall use. The order of bit transmission is defined in 3GPP TS 44.004.

The RLC/MAC control block format is shown in the table below. The mobile station shall use the access burst format (11-bit or 8-bit) indicated by the System Information parameter ACCESS_BURST_TYPE. The mobile station shall transmit the access burst four times, one time in each TDMA frame of the uplink radio block. 

Message type: PACKET CONTROL ACKNOWLEDGEMENT

Direction: mobile station to network 

< Packet Control Acknowledgement message content > ::=
-- RLC/MAC control block format

< TLLI : bit (32) >


< CTRL_ACK : bit (2) >


< padding bits > ;



< Packet Control Acknowledgement 11 bit message > ::=
-- 11-bit access burst format

< MESSAGE_TYPE : bit (9) == 1111 1100 1 >


< CTRL_ACK : bit (2) > ;



< Packet Control Acknowledgement 8 bit message > ::=
-- 8-bit access burst format

< MESSAGE_TYPE : bit (6) == 0111 11 >


< CTRL_ACK : bit (2) > ;



Table 1. PACKET CONTROL ACKNOWLEDGEMENT

CTRL_ACK is described in 44.060.

3. Proposal

In case the UL PDCH where the PACCH occurs is different from the DL PDCH where the RRBP was sent the network might be unable to identify the originating MS, therefore it is proposed that the Timeslot Number (main timeslot number in case of a multislot TBF) be appended in the PACKET CONTROL ACKNOWLEDGEMENT message (access burst format). The inclusion of the timeslot number must lead to different bit combinations than the ones presented in the table above (i.e. the ones used by today's PACKET CONTROL ACKNOWLEDGEMENT with access burst formats).

There are two ways to do so:

a) Either the new bit combinations are unused by PACKET CHANNEL REQUEST
 as is in GPRS today

b) Or, as the (P)RACH is never mapped on the same bursts as the ones used by a PACCH, the bit combinations that are already in-use in PACKET CHANNEL REQUEST may be reused on the PACCH for a different purpose. Note that including the TFI of the DL TBF where the RRBP was included is not needed. 

< Packet Control Acknowledgement 11 bit message > ::=
-- 11-bit access burst format

< MESSAGE_TYPE : bit (6) == 110111 >


< TIMESLOT_NUMBER : bit (3) >;


< CTRL_ACK : bit (2) > ;



Table 2.  New PACKET CONTROL ACKNOWLEDGEMENT according to a)

a) prevents the inclusion of the timeslot number when using the 8-bit access burst format, as there are only 26 unused bit combinations (32 are needed to indicate the message type, timeslot number and ctrl_ack): 1111xxxx; 01101xx; 01110xx; 011110x.

< Packet Control Acknowledgement 11 bit message > ::=
-- 11-bit access burst format

< MESSAGE_TYPE : bit (6) == 110111 >


< TIMESLOT_NUMBER : bit (3) >;


< CTRL_ACK : bit (2) > ;



< Packet Control Acknowledgement 8 bit message > ::=
-- 8-bit access burst format

< MESSAGE_TYPE : bit (3) == 000 >


< TIMESLOT_NUMBER : bit (3) >;


< CTRL_ACK : bit (2) > ;



Table 3. New PACKET CONTROL ACKNOWLEDGEMENT according to b)

b) enables the inclusion of the timeslot number in the 8-bit access burst format. Note that in the table above, the proposed bit combination is same as in Table 2 for the 11-bit access burst format, although an other could be used.

4. Conclusion

New PACKET CONTROL ACKNOWLEDGEMENT messages using access burst formats are proposed that enable the proposal in [1] to be used. The timeslot number where the RRBP was received is appended to allow the network to identify from which MS the packet control acknowledgement is originating. Proposal b) is preferred.

The timeslot number should also be appended when the PACKET CONTROL ACKNOWLEDGEMENT is sent following the RLC/MAC Control Block format.
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� This takes also into account the proposal for SRB access request in � REF _Ref526071897 \r \h ��[2]�.





