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MCS design and undetected error probability for PAN
As part of the activity on LATRED, the issue of undetected error probability for PAN has been further investigated. In fact, in case of a false positive (i.e. when an erroneous PAN is assumed as correct) there can be some issues. 
For the SSN-based approach problems may exist when – in case of a false positive - the Starting Sequence Number contained in the PAN falls in the transmit window. Since the idea is to use a reduced Starting Sequence Number whose size is tailored on the Window Size (see 44.060), in case of a false positive the risk that the short SSN falls in the transmit window is definitely high, meaning that some wrong ack/nack indication could possibly be received by the RLC transmitter.

Two cases would be possible:

1) NACK received instead of ACK.
2) ACK received instead of NACK.

The first issue is problematic, as it would trigger some useless retransmissions, but not absolutely critical. 

The second issue is worse, although things would be different for RLC NPM and RLC AM:
· In RLC NPM this is less problematic. Some not-received blocks would be positively ack’ed. As a consequence, they would not be retransmitted, the IP packet loss could slightly increase, but there would be no risk of a TBF release, because of the intrinsic nature of RLC NPM where the receive window can move forward whenever newer blocks are received (instead of waiting for V(Q) to be received). 

· In RLC AM, this could be indeed a problem. If an ACK is received, instead of a NACK, the RLC receiver and the RLC transmitter would get out of synch. This is because - at least in some scenarios - the transmit window would then move forward while the receive window would not (waiting for V(Q) to be received). In this case the TBF would likely be released. 
 

Considering that FANR is being specified and will be implemented for RLC AM as well, there is a need to minimize the risk of a false positive. 
The current working assumption is to have a 6 bit CRC for a 20 bit PAN. Note that working assumption is to transmit the TFI in an implicit manner. In this contribution, simulation results are shown for two different sizes of PAN (18 bit and 20 bit) and three different sizes of CRC (6 bit, 8 bit and 10 bit) as shown below. 

	
	6 bits CRC
	8 bits CRC
	10 bits CRC

	18 bits PAN size
	
	X
	X

	20 bits PAN size
	X (current WA)
	X
	X


Table 1: Simulated configurations
In any case the number of bits after puncturing has been kept fixed as in the original 20 bits + 6 bits CRC proposal, so there is no impact on the RLC data block decoding performance (only on PAN FER and false positive rate).
As an example, results for RTTI MCS-5 are shown in Figure1 below. Note that in these simulations, no bit swapping is used for PAN bits thus the performance of PAN could in theory be further improved by placing all the PAN bits on the strong bit positions of the burst. 
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Figure 1- PAN performance (RTTI MCS-5, TU3 idFH)
According to these results it is proposed that the CRC size for the PAN field needs to be increased up to 10 bits. Only in this case the false positive rate will be lower than 10^-4 at 9-10 dB C/I (considering that a false positive rate of 10^-4 means that - if we assume to transmit a PAN per TTI – there could be fewer than one false positive every 100s)
 

To reduce the PAN FER it is suggested to lower the PAN size to 18 bits (instead of the recently agreed 20 bits). Having a slightly lower PAN size (18 bits vs 20), but with better decoding performance (i.e. better PAN FER) is expected to be beneficial than the other way around.
Lastly, it is also proposed that the final PAN size after puncturing should remain unchanged (w.r.t. current working assumptions). This will minimise the overall impact on MCS design to account for LATRED features for both EGPRS and REDHOT& HUGE.
 

 



























































































