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1. Introduction

[1][2] summarized the candidates of ROHC parameters to be specified within 3GPP. Since the due date of Release 6 is pending, we should minimize ROHC parameters to be specified in the 3GPP specification. 

This contribution analyze the parameters to see which one would make significant impact when set improperly.

It is proposed only those significant parameters should be specified.


2. Discussion
2.1 Compression and Decompression Mode to be used

There are 3 modes in ROHC operation, U-mode/O-mode/R-mode. It is clear that U-mode is not the proper choice for VoIP RAB, where feedback link is always available in the opposite direction bearer. 

Mandating only one mode and excluding the other between O-mode and R-mode will cause long debate on which one to choose, so it is proposed to leave it up to RNC’s decision. 

Then it is proposed to define new IE in RRC to indicate which downlink mode UE shall signal in the uplink feedback. 

2.2. Parameters for Downward State Transition; k_1, n_1, k_2, n_2

These parameters defines after how many unsuccessful decompressions (k_1/k_2) out of last received packets (n_1/n_2) the decompressor sends NACK/STATIC-NACK. These parameters controls unnecessary downward transition caused by residual bit error of a ROHC packet or damaged context. 

It is stated in RFC 3095 5.3.2.2.3 that ‘appropriate values for k_1, n_1, k_2, and n_2, are related to the residual error rate of the link. When the residual error rate is close to zero, k_1 = n_1 = k_2 = n_2 = 1 may be appropriate.’

Considering that 12 bit CRC or 16 bit CRC will protect ROHC packets in PS RAB, having larger than 1 for these parameters does not make much sense. So it is proposed to set those parameters as default of 1. 

Please note that the bad impact of having small k_1/n_1/k_2/n_2 is having not optimized ROHC packets (UOR-2 packet instead of R-0 packet or IR packet instead of UOR-2 packet) when 12/16 bit CRC fails to detect errors.  
2.3. Parameters for Upward transition in O-mode: the number of consecutive packets for upward state  transition, k_3, n_3

In O-mode, the upward state transition is taken when a compressor is fairly confident that the decompressor has received at least one update packet. The confidence is obtained by sending a number of same update packets consecutively. Even though the number of consecutive packets are not named in the RFC 3095, this parameter is deemed important. This parameter should be set in accordance with the reliability of the link. In such a link where bit error rate is high, the number of consecutive packets for upward state transition should be set to high value, while small number like 1 or 2 would be enough in a very reliable link e.g. RLC AM bearer.  

Since the link characteristic is very dynamic in UTRAN, it is proposed to have SRNC signal the number of consecutive packets for upward state transition. 
Another way for upward state transition is to use optional ACK from a decompressor. a decompressor is allowed to send ACK for UOR-2 packet, and once enabled, this explicit ACK overtakes the optimistic approach described in above paragraph. k_3 and n_3 defines after how many received ACKs out of last n_3 update events, the compressor will expect ACKs. A compressor which expects ACKs will repeat updates (possibly not in every packet) until an ACK is received. 

If a peculiar implementation uses very high value for k_3 and n_3, then the compressor will never expect ACK from a decompressor. Though this would slightly degrade the reliability of the state transition, it still works fine.

If another peculiar implementation uses very low value (e.g. 1) for k_3 and n_3, then the compressor will switch to optional ACK operation as soon as it receives the first ACK. Though this would lead to the wrong switching sometimes (e.g. when residual bit error mimic ACK), it will works fine most of times.

It seems that having not optimized k_3/n_3 does not cause big problem, so it is proposed to leave k_3/n_3 to the implementation.
2.4. Parameters for sending update packets in R-mode: pRTT, m1, m2

pRTT and m1 defines when to send R-0-CRC and how many of them to be sent consecutively. Compressor start to send m1 consecutive R-0-CRC packets when (64 - pRTT) headers have been sent since the last acked reference. Then compressor sends (pRTT- m1) R-0 packets and checks if ACK for any of updating packets were received. If so compressor switch to send R-0 packets, and if not compressor continues to send R-0-CRC packets until it receives ACK for any of consecutive R-0-CRCs.

pRTT and m2 defines how many consecutive UOR-2 packets to be sent with what cycle. 

m2 UOR-2 headers are sent when there is a pattern change, after which the compressor sends (pRTT - m2) R-1-* headers. 

The default behaviour of a compressor is to send updating packets (e.g. R-0-CRC or UOR-2) until it receives an ACK, and pRTT/m1/m2 are optimizing this behaviour to minimize the number of updating packets. 

m1 and m2 are upper bounded by pRTT, so the range for them are 1 ~ pRTT.  

If a peculiar implementation uses very high value for m1 and m2, then the compressor will send at most pRTT updating packets. Though this would degrade the compression efficiency slightly, it still works fine. 

If another peculiar implementation uses very low value (e.g. 1) for m1 and m2, then the compressor will send only one updating packet for a pattern change. This saves air resource but it would cause delay in updating patterns, if the updating packet did not reach a decompressor at the first trial.

m1/m2 shall be set in accordance with the bit error ratio of the link, so it is proposed to have SRNC to signal pRTT/m1/m2 when needed e.g. when the indicated operating mode is R-mode.

2.5. Parameter for feedback in R-mode: N, k

For R-mode, there is a mechanism to minimize the number of ACKs for a given sequence of updating packets as described below. 

For a sequence of ACK-triggering events, a minimal set of ACKs MUST be sent:

   1) For a sequence of R-0-CRC packets, the first one MUST be ACKed.

   2) For a sequence of UOR-2, IR, or IR-DYN packets, the first N of them MUST be ACKed. The default value of N is 2. 

After sending these minimal ACKs, the decompressor MAY choose to ACK only k subsequent packets per RTT ("Sparse ACKs"), where k is an implementation parameter.

Again optimum N and k values are related to the link reliability, so it should be signaled by RNC upon PDCP establishment.

However, to minimize the impact on the RRC specification, it would be possible to have those parameters to some default values (e.g. N=2, k=2) without signaling because sending 3 or 4 consecutive ACKs would be more than enough most of times.
3. Proposals

It is proposed to specify ROHC parameters as followings;
Signaled parameters 

· ROHC mode to be used for downlink (O-mode/R-mode)

· the number of consecutive packets for upward state transition: only for O-mode

· pRTT, m1, m2: only for R- mode
Pre-defined and non signalled parameters

· k_1= n_1= k_2= n_2=1

· N= K =2
Implementation dependent parameters (not signalled and not pre-defined)

· k_3, n_3
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