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1 Introduction

In the RAN3 teleconference held 12 April, 2009, consensus arose around the use of RTP multiplexing based on the methods described in 3GPP TS 29.414 [1] for fulfilling WID 430025’s requirements of supporting four simultaneous calls in less than 200kbps in the uplink. In addition to specifying the framing format for multiplexing RTP, TS 29.414 also specifies a method of reducing the RTP header. Using this compression method can allow for four simultaneous calls in less than 128kbps, a popular uplink bandwidth limitation found in DSL broadband.
This paper intends to add the ability for the HNB to optionally use RTP header compression in the UL to the HNB-GW when RTP multiplexing is applied.
2 Discussion
2.1 RTP Muxing with RTP Header Compression
According to the description on RTP header compression in 3GPP TS 29.414 [1]
To achieve even better bandwidth savings, the RTP header may optionally be compressed. This is possible since the  RTP header includes many static fields that remain unchanged during an RTP session... 

As in the un-compressed case, before each multiplexed RTP/Iu-UP/codec payload PDU inserted into the UDP/IP packet a Multiplex Header, which identifies the multiplexed packet, is inserted
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Figure 1: UDP/IP Packet with multiplexed RTP/Iu-UP payload PDUs with RTP header compression 

The compressed RTP header shall include the following two fields taken from the uncompressed RTP header:

-
Sequence number (SN), 8 bits.


The field changes as the original sequence number (RFC 3550 [2]) but is shortened from 16 bits to 8 bits (256 packets). The least significant byte of the RTP sequence number shall be included. 

-
Timestamp (TS), 16 bits.


The TS field changes as the original timestamp (RFC 3550 [2]) but the length is half of the original resulting in modulo of 4 seconds with 16 kHz clock reference. The least significant two bytes of the RTP timestamp shall be included.
The T-bit in the multiplexed header indicates that the following RTP header is in the above compressed format. The compressed format is used only after confirmation that the HNB-GW is capable of handling the Compressed RTP header format.

As shown in figure 2, four simultaneous calls using RTP header compression provides a 17% savings over the non-compressed case.
	Protocol
	Length

	AMR 12.2 kps
	124

	Iu-UP
	16

	RTP 
	12

	RTP MUX
	20

	UDP
	8

	IP
	20

	IPSEC ESP
	26

	UDP
	8

	IP
	20

	PPP
	2

	PPPoE
	6

	Ethernet
	18

	AAL5
	8

	ATM
	30

	Total
	318

	Rate
	127.2kbps

	Protocol
	Length

	AMR 12.2 kps
	124

	Iu-UP
	16

	RTP 
	48

	RTP MUX
	20

	UDP
	8

	IP
	20

	IPSEC ESP
	22

	UDP
	8

	IP
	20

	PPP
	2

	PPPoE
	6

	Ethernet
	18

	AAL5
	8

	ATM
	51

	Total
	371

	Rate
	148.4kbps


Figure 2. Compressed compared to Un-Compressed case

Using a compressed format enables the HNB to be deployed in situations where the uplink is constrained to 128kbps.
Note: Calculations shown include padding with header when applicable. IPSec is based on 128bit cipher block/ IV for padding and12 octet Authentication Data

2.2 Negotiation Mechanism
Like RTP multiplexing, RTP header compression is optional in its support by the HNB and HNB-GW. Furthermore, RTP header compression can only be applied if and when RTP multiplexing is in use. This section gives two alternatives in which the HNB and HNB-GW can communicate their capabilities to each other.
Solution 1

Use RTCP as specified by TS 29.414 [1]. This would reuse the Multiplex RTCP packet for indication of the RTP Compression only.
Solution 2
Specify a bit in the HNB Capabilities and HNB-GW Capabilities IE in the HNB Registration Request and HNB Registration Accept messages respectively as a flag for RTP header compression support. A HNB capable of RTP header compression that has indicated such support to the HNB-GW and has confirmed reciprocal support from the HNB-GW, would then proceed to use the method described in sub-section 2.1.
Solution 2 extends the existing method for the RTP multiplexing capabilities exchange that has already been agreed on.
3 Conclusion and Proposal
According to above discussion, it is proposed that the following is agreed as a way forward: 
RTP Header Compression is optionally supported as a method for UL bandwidth conservation when RTP Multiplexing is used and that such capability is negotiated through the use of HNB Registration procedure in 3GPP TS 25.469 [3].
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