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Discussion on Fast Ack/Nack Report
1 Introduction

Fast Ack/Nack report (FANR) is an important approach to reduce latency in the feasibility study of GSM/EDGE evolution. BSN-based Piggybacked Ack/Nack (PAN) within RLC/MAC data blocks is proposed to be implemented both in downlink and uplink. 

In BSN-based PAN the basic fields are the address, SSN and Bitmap fields. The address field is defined to include a TFI sequence number of any one of the TFIs assigned and activated for one MS in one direction [1]. 
In this proposed Fast Ack/NAck Report procedure rules are required to guarantee that the network and the MS in a consistent way use the TFI based address during the TBF establishment phase and the TBF release phase. [2].

In Sec 2 the detailed procedure for TBF establishment phase is presented. Conclusions are found in Sec 3.
2 Improvement on PAN
Supposing there was only one TBF in one direction, uplink or downlink then the address field in a PAN bitmap can possibly be omitted (length=0). After assignment of an additional TBF in the same direction the network will assume the address field should be 1 bit because there are two ongoing TBFs in that direction. If the assignment message is not received by the MS, the MS will not change the length of address field. The network and the MS have inconsistent understanding of the length of the address field. The misaligned understanding of the length of the address field will result in the incorrect interpretation of the whole bitmap. Consequently, the data retransmissions will be performed in an incorrect way due to misinterpretation of the PAN.
To solve the problem of different interpretation of the address field in PAN between the network and the MS, it is proposed to add an indicator in the PAN to indicate that a new TBF assignment message is received by MS and that the address field is in the procedure of being updated. The update of the address field is controlled by a four-time-handshake procedure: update trigger—update request —update permission —update execution. The details are described below.
2.1 Indicator of address update

One indication bit in PAN is added to indicate whether the address field is in the procedure of being updated because of the establishment of new TBFs. The indicator is 1 bit and when the value is set to 1 the MS has initiated the procedure to update the address and the address field shall be in a 5 bits TFI format. Value 0 means that the TFI sequence number procedure is completed and the address field shall be in a TFI sequence number format.
Table 1 description of the indicator of address update
	Name
	Length [bits]
	Description

	Indicator of address update
	1
	Value 0: TFI sequence number format ;

Value 1: 5 bits TFI format.

	Addr
	0-5
	a TFI sequence number or a 5bits TFI

	SSN
	2 – 11
	Starting sequence number.

	BM
	remaining bits 
	Bitmap (0-Nack/1-Ack) 


2.2 Procedure of address update
The procedure to update the address field consists of a four way handshake mechanism to be implemented as shown in Figure 1.
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Figure 1 procedure of address update

Step 1: Update Trigger

The DL TBF assignment sent by the network is initiating the address update procedure in MS. 
Step 2: Update Request
After the MS receives the DL TBF Assignment message the indicator in PAN shall be set to “1” to inform the network that the address update procedure is initiated. When the indicator in the PAN field is set to 1 the address field of all PANs shall always use 5 bits TFI. If MS fails to receive any DL TBF Assignment message the indicator in the PAN is always set to “0” and the address field should be generated with TFI sequence number format and shall be interpreted by the network as no new TBF is assigned. 

Step 3: Update Permission
Once receiving an UL Data block with PAN in which the indicator is set to “1”, the network shall send an acknowledgement as soon as possible as a response. More specifically, if as a response to DL TBF Assignment message the PACKET CONTROL ACKNOWLEDGMENT message is received or the indicator in PAN is set to “1” the network is informed that the MS has received the assignment message successfully and will send the acknowledgement to the MS.
Step 4: Update Execution
After the MS has received an acknowledgement from the network, the indicator in the PAN in the following UL Data blocks shall be set to “0” and the address field shall be updated according the most recent TBF assignment message and use a TFI sequence number format. If MS does not receive any acknowledgement from network, the indicator in PAN shall always be set to “1”, and the address field in the PAN shall not be changed into a TFI sequence number format.
The exact format of the acknowledgement for the address update is not defined and it is FFS. For example, the PACKET UPLINK ACK/NACK message with a new indicator can be used as the so-called acknowledged message.

The rules defining the address update procedure are:

1) The TBF assignment message will initiate the update procedure. 
2) If the network received confirmation that the MS received the assignment message it shall send the acknowledgement. The confirmation to the network is receiving PAN with indicator set to 1, which means the address is 5 bits TFI.

3) If the MS receives the acknowledgement message it shall update the TFI sequence numbers including all new TBFs in the assignment.
4) The release of certain TBF will not trigger the address update for some consideration of simplifying the procedure.
3 Conclusion

5 bits TFI for the address field is an unacceptable spending for the limited PAN space as the procedure of address update only occurs during TBF assignment and uses a much shorter time period than the whole TBF life time. According to the discussions above conclusions can be made as follows:

One bit indicator added in the PAN will synchronize the usage of TFI based address between the network and MS during the TBF establishment phase and save bits in the PAN. The address update procedure will use 2 formats, 5 bits TFI during update procedure and TFI sequence number before and after the procedure. We believe the procedure with four handshakes, Update Trigger—Update Request —Update Permission —Update Execution is a reliable procedure. It will ensure the consistent interpretation of newly assigned TBFs between the network and the MS.
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UL Data with PAN (indicator=0)





Send PAN with a TFI sequence number and indicator set to 0 .And the address field is updated to include all assigned TBFs in step1.





Send PAN with 5bits TFI and indicator set to 1 after receiving TBF assignment message.
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The NW sends a response to MS if a consistent interpretation of PAN is found after receiving PAN with indicator set to 1.
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Initiate the address update procedure in MS.
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