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Introduction of implicit TFI addressing in PAN field
1 Introduction

In order to reduce the PAN size and still maintaining an appropriate size of the reported bit map it is suggested to use implicit TFI-addressing, based on the proposal contained in [1]. A CR based on the proposal in this document can be found in G2-070172 [2].
2 Outline of Proposal
On the PAN size issue, noting that is desirable to reduce the size from a L1 perspective and the competing requirement of having enough big reported bit map size, it is proposed to reduce the size of the PAN to 20 bits (from the current working assumption 24 bits) while still retaining the size of the reported bit map. To do this the TFI field needs to be removed and indicated implicitly, as proposed in [1].
A complication with the proposal in [1] is that the TFI must be known by the channel coding and decoding units that calculate the PAN check sequence.  Since the TFI is a Layer 2 identifier, it is not normally known at Layer 1. This can be a problem especially in the network, in which Layer 1 is located in the BTS while layer 2 (the PCU) may be located in the BSC. 

Therefore, to avoid unnecessary signalling on the Abis interface, it is proposed to put the PAN CRC on Layer 2 instead of Layer 1.
With this approach, the following procedure is proposed (based on the proposal in [1]):   

Transmitter behaviour in uplink and downlink: (steps 1 to 3 are done on L2 (PCU if downlink), while step 5 is done on L1 (BTS if downlink)):

1) Six parity bits (CRC) are calculated for the PAN.

2) The five bits of the TFI are XORed bit-wise with the 5 last parity bits.

3) The six (XORed) parity bits are appended to the message.

4) The message is delivered to L1.

5) Channel coding. No PAN CRC is added on L1.

Receiver behaviour in uplink (1 in BTS and 3-6 in PCU):

1) Channel decoding. No PAN CRC check on L1 (since no L1 PAN CRC was added on the transmitter side).

2) The message (including the L2 CRC) is delivered to layer 2.

3) The PCU extracts the UL TFI in the RLC/MAC header and determines the corresponding DL TFI of the same MS (there may be more than one in case of multiple DL TBF).

4) The DL TFI bits are bit-wise XORed with the 5 last parity bits.

5) The CRC checksum is calculated.

6) If the checksum is correct, the PAN is valid and the TFI known. Otherwise, step 4-6 are repeated for the TFIs for other DL TBFs of the same MS.

The receiver behaviour in downlink is the same except that step 3 is omitted. Instead - in steps 4-6 - the MS checks against each of its UL TFIs.

The RL-EGPRS PAN field will look like this:

	Bit
	

	8
	7
	6
	5
	4
	3
	2
	1
	Octet

	ShortSSN
	BOW
	1

	RB
	ShortSSN / RB
	2

	TFI-CRC6
	RB
	3

	
	TFI-CRC6
	


Then minimum possible RB field size will increase by one bit and amounts to 8. The TFI-CRC6 can be added in the BTS if an implementation so wishes.

3 PAN check sequence

The six bit CRC of the PAN can be calculated using the following generator polynomial (the same as for AMR full-rate speech [3]):

g(D) = D6 + D5 + D3 + D2 + D1 + 1
4 Proposed way forward
It is suggested that this proposal is used as a basis for CRs to the appropriate specifications.  A corresponding CR to 3GPP TS 44.060 can be found in [2].
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