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FIRST MODIFIED SECTION

7.4.3
Reception of GA-CSR ACTIVATE CHANNEL ACK by GANC

The GANC should configure itself for transmission of RTP packets to the MS to the indicated UDP port and RTCP packets to the MS, if the IE 'RTCP UDP Port' is included by the MS, and transmit a GA-CSR ACTIVATE CHANNEL COMPLETE message to the MS.

To enable downlink quality measurements in the MS, the GANC shall send at least one RTP packeteach 480 ms. If there is no user audio (e.g. Call Setup phase or Call Hold) GANC shall generate RTP idle packets.
7.4.4
Reception of GA-CSR ACTIVATE CHANNEL COMPLETE by MS

The RTP channel is available for use by upper layers. To enable uplink quality measurements in the GANC, the MS shall send at least one RTP packeteach 480 ms. If there is no user audio (e.g. Call Setup phase or Call Hold) MS shall generate RTP idle packets.
NEXT MODIFIED SECTION

11.2.55
Multirate Configuration

The MultiRate configuration information element gives  parameters related to a multi-rate speech codec.
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	Multirate Configuration IEI
	octet 1

	Length of Multirate Configuration contents
	octet 2

	The rest of the IE is coded as in [12], not including IEI and length, if present. The included Threshold and Hysteresis values shall be coded according to Table 11.2.55.1.
	octet 3

….

octet n


Figure 11.2.55.1: Multirate Configuration information element

Table 11.2.55.1: MultiRate configuration information element

	Octet 3 – n

Threshold

Frame Loss

value


Ratio

0
=
0 %

1
=
0.25 %

…

19
=
4.75 %

20
=
5 %

21
=
5.5 %

…

39
=
14.5 %

40
=
15 %

41
=
16 %

…

50
=
25 %

51
=
26 %

52
=
28 %

…

62
=
48 %

63
=
50 %


	Hysteresis

Frame Loss

value

Ratio

0
=
0 %

1
=
0.25 %

2
=
0.5 %

3
=
0.75 %

4
=
1 %

5
=
1.5 %

6
=
2 %

7
=
2.5 %

8
=
3 %

9
=
4 %

10
=
5 %

11
=
6 %

12
=
8 %

13
=
10 %

14
=
13 %

15
=
17 %

	The Frame Loss Ratio is the number of missing speech frames, 20ms, at the receiver, divided by the total no of expected speech frames for the complete speech signal, 50 per second.

A one second filter shall be applied to the frame loss ratio before comparing it with the threshold and hysteresis values according to appendix D.1.


LAST MODIFIED SECTION

Annex A (informative):
RTP Framing for CS-domain Services
A.1
RFC 3267 Framing

RFC 3267 defines the RTP payload format for AMR and AMR-WB codecs. There are two operation modes for the payload format referred to as: bandwidth-efficient mode and octet-aligned mode. Only octet-aligned mode is applicable to GAN.

A.1.1
(void)














A.1.1a
Codec and Redundancy Mode Example 
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Figure A1.1a.1: Codec and Redundancy Mode example
The receiver is currently using Codec Mode 3 with no redundancy.

If the frame loss rate increases over Threshold 2, then the receiver indicates this to the sender by requesting an AMR mode for which single redundancy is used (as signaled in the Redundancy Configuration IE). This configuration is kept until frame loss rate is again lower than Threshold 2 - Hysteresis 2. The receiver indicates this by again requesting a higher AMR mode. By this redundancy mode is also implicitly requested to be no redundancy.

If instead network conditions degrade even more and frame loss rate increases over Threshold 1, the receiver indicates this to sender by requesting an AMR mode for which double redundancy is used (as signaled in the Redundancy Configuration IE). The sender then switches to double redundancy and the requested AMR mode. This configuration is kept until frame success rate is again better than Threshold 1 - Hysteresis 1. The receiver indicates this by again requesting a higher AMR mode. By this redundancy mode is also implicitly requested to be single redundancy.

A.1.2
RFC 3267 Octet-aligned Frame Examples 
With RFC 3267 the RTP payload begins with a Codec Mode Request (CMR) field, followed by a number of Table of Content (ToC) entries, and speech data representing one or more speech frame-blocks. In octet-aligned mode, the CMR and ToC fields are padded to an octet. The following diagram shows the general payload format layout:

0                   1                   2                   3

0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

| CMR   |R|R|R|R|F|  FT   |Q|P|P|F|  FT   |Q|P|P|  speech data  |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

                       ToC             ToC

                |<------------->|<------------->|

CMR (Codec Mode Request): is used for rate adaptation. The value of the CMR field is set to the frame type index of the corresponding speech mode being requested. The frame type index may be 0-7 for AMR, or 0-8 for AMR-WB, as defined in [RFC3267].  CMR value 15 indicates that no mode request is present, and other values are for future use.

FT (Frame Type index): indicates either the AMR or AMR-WB speech coding mode or comfort noise (SID) mode of the corresponding frame carried in this payload. E.g. in case of AMR speech, a value of FT=7 indicates that this frame carries AMR 12.2 sample(s).

Q (frame Quality indicator): if set to 0, indicates that the corresponding frame is severely damaged.

The F bit indicates whether another speech frame follows in the same payload (F=1) or if this frame is the last frame in the payload (F=0).

R and P stand for reserved and padding bits, respectively.

The following diagram shows an octet-aligned AMR payload carrying one AMR 12.2 speech frame-block:
0                   1                   2                   3

0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

| CMR=15|R|R|R|R|0| FT=7  |Q|P|P|       f1(0..7)    |   f1(8..15)   |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|  f1(16..23)   |  ....                                         |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|                                                               |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|                                                               |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|                                                               |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|                                                               |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|                                                               |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|                                               | f1(232..239)  |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|f1(243)|P|P|P|P|

+-+-+-+-+-+-+-+-+

The following diagram shows an octet-aligned AMR payload carrying two AMR 12.2 speech frame-blocks:

0                   1                   2                   3

0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

| CMR=15|R|R|R|R|1|  FT=7 |Q|P|P|0|  FT=7 |Q|P|P|       f1(0..7)|

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|   f1(8..15)   |  f1(16..23)   |  ....                         |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|                                                               |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|                                                               |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|                                                               |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|                                                               |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|                                                               |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|                                                               |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

| f1(232..239)  |f1(243)|P|P|P|P|   f2(0..7)    |   f2(8..15)   |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|  ....                                                         |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|                                                               |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|                                                               |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|                                                               |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|                                                               |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|                                                               |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|                                               |  f1(232..239) |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|f2(243)|P|P|P|P|

+-+-+-+-+-+-+-+-+

NOTE:
The last octet in both speech frames is padded with four 0s to make it octet-aligned.

The following diagram shows an octet-aligned AMR payload carrying one AMR 12.2 speech frame-block (FT=7) and one AMR SID frame (FT=8; 39 bits):

0                   1                   2                   3

0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

| CMR=15|R|R|R|R|1|  FT=7 |Q|P|P|0|  FT=8 |Q|P|P|       f1(0..7)|

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|   f1(8..15)   |  f1(16..23)   |  ....                         |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|                                                               |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|                                                               |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|                                                               |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|                                                               |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|                                                               |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|                                                               |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

| f1(232..239)  |f1(243)|P|P|P|P|   f2(0..7)    |   f2(8..15)   |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|  f2(16..23)   |   f2(24..31)  |  f2(32..38) |P|

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

A.2
(HS)CSD Framing over RTP

For radio interface rate of 3.6 kbps, the Terminal Adaptation FGANCtion (TAF) in the MS produces a 72-bit frame every 20 ms. For transmission in RTP, this 72-bit frame is packed into a 9 octet payload. The format of this 72-bit frame is defined in [13].

For radio interface rate of 6 kbps, the Terminal Adaptation FGANCtion (TAF) in the MS produces a 120-bit frame every 20 ms. For transmission in RTP, this 120-bit frame is packed into a 15 octet payload. The format of this 120-bit frame is defined in [13].

For radio interface rate of 12 kbps, the Terminal Adaptation FGANCtion (TAF) in the MS produces a 240-bit frame every 20 ms. For transmission in RTP, this 240-bit frame is packed into a 30 octet payload. The format of this 240-bit frame is defined in [13].

For radio interface rate of 14.5 kbps, the Terminal Adaptation FGANCtion (TAF) in the MS produces a 290-bit frame every 20 ms. For transmission in RTP, this 290-bit frame is packed into a 37 octet payload beginning with a 6-bit signature (binary 001100),. The format of this 290-bit frame is defined in [13].

For radio interface rate of 29 kbps, the Terminal Adaptation FGANCtion (TAF) in the MS produces a 580-bit frame every 20 ms. For transmission in RTP, this 580-bit frame is packed into a 73 octet payload beginning with a 4-bit signature (binary 1100),. The format of this 580-bit frame is defined in [13].

For radio interface rate of 43.5 kbps, the Terminal Adaptation FGANCtion (TAF) in the MS produces a 870-bit frame every 20 ms. For transmission in RTP, this 870-bit frame is packed into a 109 octet payload beginning with a 2-bit signature (binary 01),. The format of this 870-bit frame is defined in [13].

Radio interface rate of 32kbps is FFS.

Annex B (informative):
Network QoS 

B.1
Introduction

The GAN-MS should check DSCP/ToS information in incoming IP packets from the GANC and if different from what currently used, copy received DSCP/ToS and use it for outgoing IP packets. 

For a tunnel mode SA, there is an "outer" IP header that specifies the IPsec processing destination, plus an "inner" IP header that specifies the ultimate destination for the packet. 

B.2
Network behaviour

When the GANC-SEGW receives an IP packet from the GANC, it should make sure that the DSCP (DiffServ Code Point) values from the 'inner' IP header are mapped to the 'outer' IP header (according to operator configuration) before forwarding the packet to the MS using the established SA. When several flows are using the same IPsec tunnel and have a different QoS, e.g. a PS streaming class flow and a PS background flow, the GANC may decide to assign a specific DSCP value for each flow identified by its Packet Flow Identifier.

B.3
MS behaviour

B.3.1
Receiving of data

B.3.1.1
Outer IP packet

When the MS receives an encrypted IP packet, it should store the DSCP value from the 'outer' IP header in the context of this IPSec SA for this inner DSCP value.

B.3.1.2
Inner IP packet

Furthermore, the MS should perform the following actions when handling the received IP packet and UDP datagram or TCP data in the application layer (i.e. GA-CSR or GA-PSR layers):

-
For a received RTP/UDP packet, read the DSCP value from the 'inner' IP header (i.e. using the UDP socket for the traffic channel). If this value is different from what is currently being used for this RTP/UDP stream, then save the received DSCP value and use it for all outgoing RTP/UDP packets for this traffic channel (one way to achieve this is to set the DSCP value for the UDP socket).

-
For a received GA-PSR-UNITDATA message, read the DSCP value from the 'inner' IP header. If this value is different from what is currently being used for this flow within the GA-PSR TC, then save the received DSCP value and use it for all outgoing GA-PSR-UNITDATA messages on this flow within the GA-PSR TC.

-
For a received GA-CSR message or GA-PSR message containing signalling or SMS, read the DSCP value from the 'inner' IP header (i.e. using the TCP socket for the TCP connection to the GANC). If this value is different from what is currently being used for this TCP connection, then save the received DSCP value and use it for all outgoing GA-CSR messages and GA-PSR messages containing signalling or SMS (one way to achieve this is to set the DSCP value for the TCP socket).

B.3.2
Sending of data

When the MS is sending an IP packet to the GANC, it should make sure that the DSCP (DiffServ Code Point) values for the 'inner' IP header are computed from the received IP packets, as described in B.3.1.2 above. Further, the DSCP value for the 'outer' IP header is obtained from the stored value in the IPSec SA context for this inner DSCP value, as described in B.3.1.1 above, before forwarding the packet to the GANC-SEGW using the established SA.

Annex C (normative):
(Source-RAT) Measurement Report for Handover and Cell Change Order to GAN

C.1
Measurement Report for Handover and Cell Change Order to GAN
The MS uses the (Source-RAT) measurement report procedure to "request" handover to GAN for voice call or signalling session. It also uses it to "request" a Cell Change Order to GAN for packet data session.

The procedure is initiated after GAN-RC has successfully registered with GANC, provided the following conditions are met:

-
the GAN-RC stays registered with GANC;

-
if the source RAT is GERAN/UTRAN, and the MS is either in dedicated mode (signalling only or speech mode), network has requested reports according to NETWORK_CONTROL_ORDER or in DTM mode (simultaneous dedicated mode and packet transfer mode);

-
the ARFCN provided by GAN-RC (i.e. the GAN-ARFCN) is within the cell info list used for measurement reporting in the source RAT;

-
no GSM neighbour cell matching the {GAN-ARFCN, GAN-BSIC} couple has been detected.

The RR entity in the source RAT shall report that the cell associated with the {GAN-ARFCN, GAN-BSIC} couple has the best possible receiving level (i.e., RxLev = 63).
Annex D (normative):
D.1
RFC 3267 Framing Parameters for GAN (Normative)

When carrying AMR or AMR-WB voice in GAN, the following RTP framing parameters shall be used:

-
Octet-aligned

-
No frame CRCs

-
No robust sorting

-
No frame interleaving

-
Single channel per session

-
Mode-change-period = 2 i.e. mode can change every 2nd speech frame

-
Mode-change-neighbor = 1 i.e. mode can only change to neighbouring mode in the active mode set

-
Mode-set: signalled in Multirate Configuration IE

-
Forward error correction: single or double retransmission of the previously transmitted frame (s) (i.e. window size of 2 or 3). To request a concurrent AMR and redundancy mode adaptation, the decoder (speech receiver) signals the encoder (speech sender) the new AMR mode it prefers in Codec Mode Request (CMR). The redundancy mode for each mode of the Active Codec Set is signaled in the Redundancy Configuration IE. This way the preferred redundancy mode is also implicitly requested with the CMR. (Triple redundancy is not used, as it would add too much network load. When the third redundant frame has to be used, there would also be too long delays.)

The frame loss rate for the received speech data is continuously monitored by the MS and the network. If the sender is currently using codec mode N where increasing N means a codec mode with higher bitrate, the following applies.

-
When the frame loss rate goes above Threshold N-1, the receiver signals the sender to change to codec mode N-1 and thereby also to the redundancy mode associated with codec mode N-1.

-
When the frame loss rate goes below Threshold N – Hysteresis N, the receiver signals the sender to change to codec mode N+1 and thereby also to the redundancy mode associated with codec mode N+1.

The initial codec mode, and associated redundancy mode, to use, is signaled in Multirate Configuration IE, at channel activation or at channel mode modify.
D.2

RTP packet requirements 
- RTP idle packets must belong to the same RTP stream as the audio packets, i.e. SSRC/PT match 

- RTP idle packets shall increment the SN 

- In case the RTP idle packet has no payload, the TS will not be incremented
- In case the RTP idle packet payload is has e.g. NO_DATA or SID frame(s) then TS shall be incremented according to the RFC 3267
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