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**** MODIFIED SUB-CLAUSE - 1****
6.2.3 
RTP profiles for data and fax calls

6.2.3.1
RTP profiles for data and fax calls with rate adaptation in BSS

In this Alternative 1 the legacy architecture split between the GSM Radio Access Network and the Core Network for data and fax calls is kept. In uplink direction the BTS extracts the payload of the CS data or fax service from the radio interface and rate-adapts it to 16 kbps via four V.110 frames with 72 bits each and sends this in TRAU frames (or E-TRAU frames) in uplink every 20ms. Between 300 bps and 14.4 kbps net bit rate of data may be contained in this uplink stream on one 16kbps Abis/Ater link.

The TRAU (or an equivalent function) in BSS extracts the data from these TRAU frames and rate-adapts them to 64 kbps. 

In case of High Speech Circuit Switched Data (HSCSD) up to four of these channels are multiplexed within the BSS into one 64kbps stream. Up to 4*14.4kbps = 57.6kbps net bit rate of data may be contained in this uplink stream on one A-Interface.

The transmission on the A-interface over IP uses a 64 kbps channel carried over IP. The RTP profile defined in RFC 4040 is used for this purpose. This RFC has been created for the purpose of transparently transporting a 64 kbps channel over IP. The data rate on the A-Interface is comparably high and constant. 

The default Packetization Time is 20ms. If 1+1 redundancy is applied, then the delay is increased by 20ms, if this redundancy is exploited at receiver side.

The service is processed comparably at reverse direction from IWF to MGW to BSS to BTS and to the downlink radio interface.
Working Assumption: This Alternative 1 is the default, mandatory Alternative for all BSS and Core Networks for AoIP, mainly for backward compatibility and ease of migration. The packetization time for this alternative 1 is fixed to 20ms. It will not be negotiated.
6.2.3.2
RTP profiles for data and fax calls with rate adaptation in CN

In this Alternative 2 the legacy architecture split between the GSM Radio Access Network and the Core Network for data and fax calls is modified. In uplink direction the BTS extracts the payload of the CS data or fax service from the radio interface and rate-adapts it to 16 kbps via four V.110 frames with 72 bits each and sends this in TRAU frames (E-TRAU frames) in uplink every 20ms. Between 300 bps and 14.4 kbps net bit rate of data may be contained in this uplink stream on one 16kbps Abis/Ater link. Maybe we need to consider also 8 kbps and 64 kbps here?

So far this is as in Alternative 1. 

Some new function in the BSS extracts the data from these TRAU frames and directly encapsulates four V.110 frames of 72 bits, as carried in one TRAU frame of 16kbps sub-multiplexing (see 3GPP TS 48.060), into one RTP packet and sends it to the MGW. 
The default Packetization Time is 20ms. If 1+1 redundancy is applied, then the delay is increased by 20ms, if this redundancy is exploited at receiver side.

A new RTP Profile needs to be defined. The average bandwidth on the A-Interface is about 4 times smaller than in Alternative 1 and also constant.

Between 300 bps and 14.4 kbps net bit rate of data may be contained in this uplink stream on one A-Interface RTP stream. 

The case of High Speech Circuit Switched Data (HSCSD), especially the question, where the combining is performed, is FFS.
The MGW performs Rate Adaptation to 64kbps (new functionality) and delivers the resulting frames to the Interworking Function (IWF) for processing as today. In an alternative (new) implementation (e.g. if MGW and IWF are integrated) the IWF gets the RTP packages with V.110 frames directly.

The service is processed comparably at reverse direction from IWF to MGW to BSS to BTS and to the downlink radio interface.
Working Assumption:  This Alternative 2 will not be included in the Stage 3 Technical Specifications.
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