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Introduction

At the joined CT3 and CT4 meeting in London, two approaches to negotiate a PCM framing period of 20 msec for IP transport have been proposed:

Proposal 1: Negotiation via “trial and error” NbFP Initialisation, first attempting an initialisation containing an RFCI description with SDU sizes for the 20msec framing, and if receiving a negative NbFP Init Ack then attempting an initialisation an initialisation containing an RFCI description with SDU sizes for the 5msec framing, see TDOC C4-051408.

Proposal 2: Negotiation via IPBCP, see TDOC C3-050702.

This contribution compares both approaches and proposes a way forward.

Proposal 1: Negotiation via NbFP negotiation:

Siemens has the following concerns:

 

1. The solution is not backward compatible.

A MGW receiving an NbFP Initialisation with unknown RFCI description for 20msec framing will notify its server, which will abort the call.

Discussion paper C4-051408 refers to TS 24.415 (The part of TS 24.415 it seems to be referring to is copied further down) and claims that this spec would rule out this behaviour. Siemens does not agree with that interpretation for the following reasons:

a) The text speaks about repeated initialisation attempts for IuFP version negotiation and for incorrectly formatted IuFP init frames (they could occur due to a distortion during the transmission). In contrast, in your proposal the IuFP Initialisation has a supported version and is correctly formatted, but contains unexpected contents. No retransmission is foreseen in this case.

b) The text only gives procedures about the interaction with higher layers for a failed initialisation at the RNC, i.e. the entity sending the IuFP init, and not the MGW receiving the IuFP init. The behaviour at the receiving side that I am concerned with is not specified in this Clause.

From TS 29.415, Clause 6.5.2.2:

 “

If the INITIALISATION control frame is incorrectly formatted and cannot be correctly treated by the receiving Iu UP protocol layer, this latter sends an INITIALISATION NEGATIVE ACKNOWLEDGEMENT control frame.
If the receiver does not support the Iu UP Mode version used for the Initialisation procedure, it shall send a negative acknowledgement using the highest version it supports among the versions proposed by the sender. If none of the proposed versions are supported, the receiver shall respond with a negative acknowledgement using the highest version it supports.
After N INIT successive negative acknowledgment, erroneous acknowledgment or T INIT expiry for INITIALISATION control frames having the same frame number, the Initialisation procedure is unsuccessfully terminated and the Iu UP protocol layers in RNC take appropriate local actions.

“

Furthermore, TS 24.415 Clause 6.5.2.1shows that the interpretation that a negative IuFP Init would be sent if an unexpected RFCI description is received is not correct:

“ 

Upon reception of a frame indicating that an Initialisation procedure is active in the peer Iu UP entity, the Iu UP protocol layer forwards the whole protocol information contained in the INITIALISATION control frame to the upper layers. ...
If the INITIALISATION control frame is correctly formatted and treated by the receiving Iu UP protocol layer, and at least one of the proposed versions is supported, this latter sends an  INITIALISATION POSITIVE ACKNOWLEDGEMENT frame using the version of the Iu UP Mode that is chosen.

“

The comparison of RFCI descriptions from the UP Init and the codec information received from the Mc interface is a function of the upper layer (TS 24.415 features a clear descriptions of  primitives for the exchange of data between the IuUP protocaol layer and upper layers, which can be considered in addition to the quotation for extra clarity.), and the upper layer would therefore detect the mismatch for the 20 msec framing for PCM. However, the positive INIT ack is sent by the Iu UP protocol layer independent of the upper layer. This means that the proposed procedures do not work, as they assume a negative IuUP Init ack, if the 20msec framing period is not supported. In fact, a positive Init Ack would be send. Furthermore, the upper layer has no other reasonable choice to treat the error than to notify the server, which would abort the call.

 

2. The proposed solution does not work, as it contradicts TS 24.415: As pointed out above, a positive rather than a negative INIT Ack would be sent if 20msec framing is not supported.

 

3. The proposal also affects ATM transport, where no bandwidth would be saved. The resulting increased delay due to 20msec for ATM is entirely unnecessary. Furthermore, unnecessary changes to operational ATM networks should be avoided.

 

4. Discussion paper C4-051408 assumes that after a transmission period the 20msec framing would replace the 5msec framing. In fact, the choice is a trade-off between increased delay (note that in an inhomogeneous network, where IP transport is mixed with TDM, the resulting total delay would be a multiple of 20 msecs if multiple reframings occur) and bandwidth savings, and operators may therefore prefer to continue using 5msec framing. Thus:

+ A workable negotiation procedure is not only an issue for a transition period.

+ There should be no negative impacts for an operator choosing to use 5msec framing.

 

5. Assuming that the proposed negotiation procedure would work, it would mean additional delay for the bearer setup for 5msec framing, and thus negative impacts.

6. The proposed procedures would probably require administration, on which links which framing period is applicable. The large required effort for such an administration (consider the total number of connections in the network) would be a burden for an operator. Furthermore, in order to allow for such an administered solution, the peer MGW needs to be determined prior to a MGW selection. The BICC “deferred BIWF selection” procedure might therefore be required. In addition, the administration interfaces of server and gateway would need improvements. When comparing the total implementation efforts of proposal 1 and 2, efforts for administration and possibly the BICC “deferred BIWF selection” procedure required for proposal 1 should not be overlooked.

 

Proposal 2: Negotiation via IPBCP

Proposal 2 has none of the above deficits and is therefore preferable.

As Proposal 2 suggests adding a new parameter “pcmptime” to the IuFP Mime Type, an update of the registration of this MIME type at IANA would be required. A contribution suggesting text for the updated registration is invited. Siemens offers to submit this update to IANA, as the original registration was done by Siemens on behalf of 3GPP and “Thomas Belling” is provided as contact person.

Relationship to bandwidth savings via multiplexing

As an alternative mechanism for saving bandwidth, a multiplexing of PDUs is proposed in contributions C3-050544, C3-050705 and C3-050745. This approach allows for comparable bandwidth gains for PCM transport, but much higher total bandwidth savings, as it is applicable to any codec, including the more widespread AMR codec. Furthermore, the multiplexing approach induces much smaller delays as the modified PCM framing period.

Siemens therefore regards such approaches as more promising and suggests that those approaches a further pursued.

Contributions C3-050705 claims that a moderate additional bandwidth gain for PCM of about 25 % is possible if a modified PCM framing period is combined with multiplexing. The gain depends on the size of the multiplexing header, which would occur only one instead of 4 times, and therefore on the details of the multiplexing solution. As Siemens suggests a smaller multiplexing header, Siemens expects a somewhat smaller gain. This gain has to be weighted against the additional delay induced and the additional implementation complexity.

Siemens therefore believes that combining a modified PCM framing period with multiplexing is not too attractive.

However, there is no reason to rule out such a combination in the standard as a combination is technically feasible and requires no extra standardisation effort, if the negotiation procedures for both improvements are kept separate, as currently proposed.

Summary of Conclusions

1. No more than one of Proposals 1 or 2 shall be agreed.

2. Coordination between CT3 and CT4 is therefore required.

3. CT3 shall take the leadership in this discussion as the expertise for NbFP resides in this group.

4. 5 msec PCM framing shall remain a valid option complementing 20 msec framing.

5. A backward compatible negotiation procedure for the PCM framing period is required.

6. The modification shall not affect ATM transport.

7. Proposal 1 does not work, as a positive rather than a negative IuFP Init Ack would be sent if an initialisation request with an unknown RFCI description for 20 msec PCM frames is received.

8. If CT3 wants to pursue proposal 1 further, and no agreement on point 6 is reached, an LS to RAN3 to ask for clarification on point 6 is proposed.

9. Proposal 2 is preferable.

10. If proposal 2 is pursued, an update of the registration of the IuFP Mime type at IANA is required.

