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Introduction

Nb bearers multiplexing and RTP header compression schemes were standardized in 3GPP Rel-7 to minimize the bandwidth usage in BICC-based CSCNs. This lead to adopt two new optional transport formats:

· UDP Port Multiplex header: see Figure 1
· RTP header Compression: see Figure 2.

RTCP is used to negotiate the use of bandwidth compression on a per call basis.  A 3GPP specific RTCP application packet was standardized (see Figure 4).

Use of SIP-I signalling in CSCNs as an alternative to BICC is under standardisation in 3GPP Rel-8. SIP-I based Nc leads to the adoption of standard IETF bearers, without the 3GPP specific framing protocol layer. It was agreed during the feasibility study that (cf 3GPP TR 29.802 V7.0.0 sub-clause 5.4.2) :

SIP-I based Nc shall be able to provide at least the same bandwidth efficiency as BICC-based Nc.

[…]
An optional transport format shall therefore also be specified in in SIP-I based Nc to allow multiplexing several codec payload PDUs of different bearers within one IP packet sent between MGWs over the Nb interface, and allow as an option compressing RTP headers, in a similar way as what has been defined for BICC-based CSCN:

-
UDP port multiplexing should be re-used as specified for BICC-based CSCN ;

-
RTP header compression should rely on the principles defined in section 5.1.2.2 (RTP Header Reduction for VoIP transport with RTP framing) of 3GPP TR 29.814 [68] ;

-
Multiplex negotiation should rely on the same principles as those defined for BICC-based CSCN (based on RTCP signalling).

The detailed procedures will be defined during the stage 2 / stage 3 specifications.

This contribution describes the proposed bearer multiplexing and RTP header compressions schemes in SIP-I based CSCN.
Discussion

1) UDP Port Multiplexing 

The UDP port multiplexing already specified for BICC based CSCN is directly re-usable for SIP-I based CSCN  as this format is unaware of the RTP fields and payload characteristics.
2) Compressed RTP header format

The RTP header compression format adopted for BICC based CSCN  (see Figure 2) can not be re-used unmodified as the payload type and the marker bit are missing (as unused in case of NbFP bearers).

3GPP TR 29.814 proposed a compressed RTP header suitable for VoIP transport: see Figure 3.

- The payload type (PT) allow to identify the type of payloads, e.g. AMR2, AMR-WB, G.711, RTP telephony event, comfort noise packets when silence….
- Usage of the Marker bit is defined in RFC 3551.

3GPP TR 29.814 section 5.1.2.2 underlined that some RTP fields could change during the bearer life:

- Case of a conference call: SSRC, CSRC and CC fields. 

3GPP TS 29.414 already specifies that the CSRC list is empty (section 6.2.3.1.10) and CC count is zero (section 6.2.3.1.4). TDM conference bridges are in use, moving from BICC to SIP-I shall not bring any change on existing behaviour.

- DTMF packets will use another payload type as per RFC 4733. The VoIP format (see Figure 3) includes the payload type field, so no issue. 

- Marker bit (M bit) should be set when a talkspurt appears after a silence period (see RFC 3551). The VoIP format (see Figure 3) includes the Marker bit, so no issue.

- X bit allows extension of the RTP header (RFC 3550). There is no such extension defined for the moment, so this bit does not need to be retained in the compressed VoIP header.

As a conclusion, dynamic change from compressed RTP header to full RTP header will never be required.

3) Evaluation of Multiplexing Efficiency 

Efficiency figures are very similar to the Nb-FP case. A slight improvement is due to RFC 4867 bandwidth-efficient mode which takes only 9 bits (CMR field of 4 bits followed by one TOC of 5 bits) followed by the codec bits (AMR 12,2: 244 bits), resulting in 32 bytes compared to 4 bytes for Nb FP plus 31 bytes (for 244 bits).

	Bandwidth savings %
	RTP mux
	RTP header Compression

	Nb FP, case 2 PDU
	26,1 %
	33,9%

	SIP-I based Nc (S), case 2 PDUs
	26,8%
	33,9%

	Nb FP, case 10 PDU
	50,4%
	58,3%

	SIP-I based Nc (S), case 10 PDUs
	51,8%
	58,9%


Results are for Ethernet with Vlan Tagging and IP V4.

4) Co-existence of multiplexing and RTP header compression schemes for Nb (BICC) and Nb (SIP-I) bearers 

Both types of Nb bearers (BICC based and SIP-I based Nb bearers) may co-exist in the network, e.g. during a migration phase. 

The current Nb bearer multiplexing already allow multiplexing BICC and SIP-I based Nb bearers.

It shall also be possible to support both RTP header compression formats simultaneously on an IP interface. No extra-signalling is required ; the MGW knows which compressed header to apply for a given bearer : the presence or absence of the “threegup” properties (BICC case) allows to discriminate the two types of bearers.

The Mux Id range is shared between the two types of bearers, i.e there is a single space of MUX id values.

Conclusions

It is proposed to standardize the RTP bearer multiplexing and RTP header compression schemes already specified for VoIP bearers in the TR 29.814.

Annex
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Figure 1: UDP Port Multiplexer Format
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Figure 2: Compressed RTP header Format for Nb bearer (BICC)
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Figure 3: Compressed RTP header for VoIP bearer (SIP-I)
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Figure 4: RTCP Multiplexing packet
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