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8.2.2
Mapping for PCM Coded Speech

The mapping for the PCM coded speech in 5ms frames on the Nb Interface shall be as defined in Table 8-1.

Table 8-1: Mapping of PCM Coded Speech in 5 ms frames onto Nb PDU, Type 0

	PDU field
	Comment

	PDU Type
	Type 0 (with Payload CRC)

	Frame Number
	as defined in [7]

	FQC
	set to "good", i.e. value 0

	RFCI
	initialise by MGW, see [7],
one value required 

	Header CRC
	as defined in [7]

	Payload CRC
	as defined in [7]

	
	

	Payload Field
	320 bits of PCM coded speech,
in accordance with [8].


The mapping for the PCM coded speech in 20ms frames on the Nb Interface shall be as defined in Table 8-2.
Table 8-2: Mapping of PCM Coded Speech in 20ms frames onto Nb PDU, Type 0

	PDU field
	Comment

	PDU Type
	Type 0 (with Payload CRC)

	Frame Number
	as defined in [7]

	FQC
	set to "good", i.e. value 0

	RFCI
	initialised by MGW, see [7],
one value required 

	Header CRC
	as defined in [7]

	Payload CRC
	as defined in [7]

	
	

	Payload Field
	4x320 bits of PCM coded speech,
in accordance with [8].


5ms is the default packetization time to be supported for PCM encoded speech over Nb in a BICC based Core Network. 20ms is an additional optional packetization time for PCM encoded speech in a BICC based Core Network over IP Nb bearer that may be negotiated during bearer establishment as specified in [10]. 

NOTE: 
the use of 20ms packetization time will result  in some call scenarios in higher delays over the speech path compared to the 5ms packetization time. This potentially higher delay should be taken into account in the overall end to end (ear to mouth) delay budget.

8.2.3
Mapping for GSM_EFR frames

The mapping of the bits between the generic GSM_EFR frames and the PDUs for the Nb Interface follows the same principles as the mapping of AMR frames. The PDU for the GSM_EFR speech frame is identical to the PDU for AMR Mode 12.2 kbps.

The PDU for the GSM_EFR SID frame is similar to the PDU for AMR SID, with 43 instead of 39 bits in the payload field. The contents of GSM_EFR SID is the Comfort Noise Parameter set (s(i)) as defined in [36]. The Comfort noise parameters are computed as described in [30] by the GSM_EFR speech encoder and are denoted as s(i) = {s(1),s(2),...,s(38), s(87),s(88),…,s(91)}. The notation s(i) follows that of [36] (Table 6). The notation d(j) = {d(1) … d(43)} of the SID frame is local to the present document and is formed as defined by the pseudo code below. 

for j = 1 to 38
d(j) := s(j); /* LSP parameters in s(1) to s(38) */;  

for j = 39 to 43

 d(j) := s(j+48);  /* fixed codebook  gain parameter in s(87)-s(91) */

The payload within the PDU shall be the vector d(j) constructed above. The first bit in the vector d(j) shall be supplied first in the payload within the PDU.

NOTE:
The Payload field for Nb frames for GSM_EFR in a BICC-based Circuit Switched Core Network is filled differently to the RTP payload according to RFC3551 [17], used in AoIP and NboIP.

8.2.4
Mapping for GSM_FR frames

The mapping of GSM_FR-coded speech in 20ms frames on the Nb Interface shall be as defined in Table 8.2.4.1.

Table 8.2.4.1: Mapping of GSM_FR-coded speech in 20ms frames onto Nb PDU, Type 0

	PDU field
	Comment

	PDU Type
	Type 0 (with Payload CRC)

	Frame Number
	as defined in [7]

	FQC
	see below

	RFCI
	initialise by MGW, see [7], two values required (Speech and SID)

	Header CRC
	as defined in [7]

	Payload CRC
	as defined in [7]

	
	

	Payload Field
	264 bits if Nb PDU contains a speech frame, see below.

42 bits if Nb PDU contains a SID frame, see below.



Payload field with speech frame:
The 260 bits of GSM_FR-coded speech (b1…b260) are defined in TS 46.010, chapter 1.7. They and a "signature" are copied into the 33 octets of the Payload field as follows. The four most significant bits (bit 8….5) of the first octet (octet 1) of the Nb Payload field are set to a "signature" of 0b1101 = 0xD. Then the four most significant bits (b6…b3) of the first GSM_FR parameter (LAR 1) are copied into the next bits (bit 4…1) of the first octet. The two least significant bits of the first GSM_FR parameter (LAR 1) are copied into the next octet (octet 2) into the 2 MSBs (bit 8…7), and so on. Each GSM_FR parameter is copied bit by bit with its most significant bit first. The least significant bit of the last GSM_FR parameter (b258 of RPE-pulse no.13) is placed in the LSB (bit 1) of octet 33.

Payload field with SID frame:
The GSM_FR SID frames are defined in chapter 5.2 of [28] and in chapter 1.7 of [23] and are denoted as 
b(i) = {b(1),b(2),...,b(36), b(48),b(49),...,b(53)}. Each GSM_FR SID parameter is copied bit by bit with its most significant bit first. The notation d(j) = {d(1) … d(42)} of the SID frame is local to the present document and is formed by the pseudo code below.
for j = 1 to 36
d(j) := b(j); /* averaged log area coefficients in b(1) to b(36) */;  

for j = 37 to 42

 d(j) := b(j+11);  /* averaged block amplitude values in b(48)-b(53) */
The payload within the PDU shall be the vector d(j) constructed above. The first bit in the vector d(j) shall be supplied first in the payload within the PDU.

NOTE:
The Payload field for Nb frames for GSM_FR containing SID frame in a BICC-based Circuit Switched Core Network is filled differently to the Payload field in RTP Packets according to RFC3551 [17], used in AoIP and NboIP.

FQC:
The FQC (see Nb UP [7]) is set by the MGW depending on the call case:

1. FQC is set to "good", i.e. value 0, if the GSM_FR-compression and coding is performed within the MGW 

2. FQC is set to "good", i.e. value 0, if GSM_FR-coded speech is received without frame quality indication

3. FQC is derived from the input frame, if FQC or a similar frame quality indication is specified there.
In case of GSM_FR-coded speech received via TFO frames (see TS 28.062 [5]) the FQC is derived from the "Bad Frame Indication" (BFI) of these TFO frames. Speech frames and SID frames marked with BFI set to "good" shall be sent with FQC set to "good", i.e. value 0.  Speech frames and SID frames marked with BFI set to "bad" shall not be sent in order to save bandwidth on Nb. 

8.2.5
Mapping for GSM_HR frames

The mapping of GSM_HR-coded speech in 20ms frames on the Nb Interface shall be as defined in Table 8.2.5.1.

Table 8.2.5.1: Mapping of GSM_HR-coded speech in 20ms frames onto Nb PDU, Type 0

	PDU field
	Comment

	PDU Type
	Type 0 (with Payload CRC)

	Frame Number
	as defined in [7]

	FQC
	see below

	RFCI
	initialise by MGW, see [7], two values required (Speech and SID)

	Header CRC
	as defined in [7]

	Payload CRC
	as defined in [7]

	
	

	Payload Field
	112 bits if Nb PDU contains a Speech frame, see below. 
33 bits if Nb PDU contains a SID frame, see below.



Payload field with speech frame:
The 112 bits of GSM_HR-coded speech (b1…b112) are defined in TS 46.020, Annex B, in the order of occurrence. The first bit (b1) of the first parameter is placed in bit 8 (the MSB) of the first octet (octet 1) of the Nb Payload field; the second bit is placed in bit 7 of the first octet and so on. The last bit (b112) is placed in the LSB (bit 1) of octet 14. 
NOTE 1:
The Payload field for Nb frames for GSM_HR with speech frame in a BICC-based Circuit Switched Core Network is identical to the “speech data section” of the RTP payload. It is done according to [22], used in AoIP and NboIP.
Payload field with SID frame:
The GSM_HR SID frames are defined in [24] and [29] and are denoted as b(i) = {b(1),b(2),...,b(33)}. The notation d(j) = {d(1) … d(33)} of the SID frame is local to the present document and is formed by the pseudo code as follows. 

for j = 1 to 5
d(j) := b(j); /* R0 parameter in b(1) to b(5) */;  

for j = 6 to 16

 d(j) := b(j);  /* LPC1 parameter in b(6)-b(16) */
for j = 17 to 25

 d(j) := b(j);  /* LPC2 parameter in b(17)-b(25) */
for j = 26 to 33

 d(j) := b(j);  /* LPC3 parameter in b(26)-b(33) */
The payload within the PDU shall be the vector d(j) constructed above. The first bit in the vector d(j) shall be supplied first in the payload within the PDU.

NOTE 2:
The Payload field for Nb frames for GSM_HR with SID frame in a BICC-based Circuit Switched Core Network is not filled in the same way as the “speech data section” of the RTP payload used in AoIP and NboIP. For both AoIP and NboIP packing is according to [22].

FQC:
The FQC (see Nb UP [7]) is set by the MGW depending on the call case:

1. FQC is set to "good", i.e. value 0, if the GSM_HR-compression and coding is performed within the MGW.

2. FQC is set to "good", i.e. value 0, if GSM_HR-coded speech is received without frame quality indication.

3. FQC is derived from the input frame, if FQC or a similar frame quality indication is specified there.
In case of GSM_HR-coded speech received via TFO frames (see TS 28.062 [5]) the FQC is derived from the "Extended control bits" (XC1 to XC5) for 8kbps submultiplexing (specified in TS 48.061, chapter 5.2.4.1.1 and partly reprinted here for ease of reading) as defined in table 8.2.5.2.

Table 8.2.5.2: The FQC for GSM_HR-coded Nb frames derived from TFO frames

	FQC
	XC1
	XC2
	XC3
	XC4
	XC5
	Meaning (in Abis frames with 8kbps submultiplexing)

	good
	0
	0
	0
	0
	0
	Good speech frame with UFI = 0






(BFI=0, SID=0, TAF=1) 





(BFI=0, SID=0, TAF=0)

	bad*
	0
	0
	0
	0
	1
	Unreliable speech frame (if speech decoder is in speech decoding mode) 
or unusable frame (if speech decoder is in comfort noise insertion mode) with UFI = 1








(BFI=0, SID=0, TAF=1) 





(BFI=0, SID=0, TAF=0)

	good
	0
	0
	0
	1
	0
	Valid SID frame with UFI = 0







(BFI=0, SID=2, TAF=1) 





(BFI=0, SID=2, TAF=0)

	bad
	0
	0
	0
	1
	1
	Invalid SID frame with UFI = 1






(BFI=0, SID=2, TAF=1) 





(BFI=0, SID=2, TAF=0)

	bad
	0
	1
	0
	0
	0
	Invalid SID frame at TAF=0 with UFI = 0





(BFI=0, SID=1, TAF=0) 





(BFI=1, SID=1, TAF=0) 





(BFI=1, SID=2, TAF=0)

	bad
	0
	1
	0
	0
	1
	Invalid SID frame at TAF=0 with UFI = 1





(BFI=0, SID=1, TAF=0)





(BFI=1, SID=1, TAF=0)





(BFI=1, SID=2, TAF=0)

	bad
	0
	1
	0
	1
	0
	Invalid SID frame at TAF=1 with UFI = 0





(BFI=0, SID=1, TAF=1)





(BFI=1, SID=1, TAF=1)





(BFI=1, SID=2, TAF=1)

	bad
	0
	1
	0
	1
	1
	Invalid SID frame at TAF=1 with UFI = 1





(BFI=0, SID=1, TAF=1)





(BFI=1, SID=1, TAF=1)





(BFI=1, SID=2, TAF=1)

	bad*
	0
	1
	1
	0
	0
	Bad speech frame or unusable frame at TAF = 0 with UFI = 0





(BFI=1, SID=0, TAF=0)

	bad*
	0
	1
	1
	0
	1
	Bad speech frame or unusable frame at TAF = 0 with UFI = 1





(BFI=1, SID=0, TAF=0)

	bad*
	0
	1
	1
	1
	0
	Bad speech frame or unusable frame at TAF = 1 with UFI = 0





(BFI=1, SID=0, TAF=1)

	bad*
	0
	1
	1
	1
	1
	Bad speech frame or unusable frame at TAF = 1 with UFI = 1





(BFI=1, SID=0, TAF=1)



Speech frames and SID frames marked in Table 8.2.5.2 with FQC set to "good", i.e. value 0, shall be sent. 
Frames marked in Table 8.2.5.2 with FQC set to "bad*" or "bad" shall not be sent in order to save bandwidth on Nb.

NOTE 3: the abbreviations "UFI" (unreliable frame indication), "BFI" (bad frame indication), "SID" (Silence Descriptor) and "TAF" (Time Alignment Flag) are defined in 3GPP TS 46.041 [25].
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