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Introduction

At SA4#82, documents S4-150085 and S4-150087 (which were postponed) raised possible ambiguities in RFC 4867 that have lead to interoperabiliy issues on NboIP and AoIP interfaces (see TS 26.102) and that may also impact MTSI (see TS 26.114).
This document proposes to resolve those issues by reporting appropriate errata to IETF. Text for the errata reports is proposed and endorsement by SA4 is requested The author offers to then submitt the errata to IETF.

Quotations from RFC 4867:

4.3.1.  The Payload Header

   In bandwidth-efficient mode, the payload header simply consists of a

   4-bit codec mode request:

    0 1 2 3

   +-+-+-+-+

   |  CMR  |

   +-+-+-+-+

   CMR (4 bits): Indicates a codec mode request sent to the speech

      encoder at the site of the receiver of this payload.  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, as defined in Table 1a in [2], or 0-8 for AMR-WB, as defined

      in Table 1a in [4].  CMR value 15 indicates that no mode request

      is present, and other values are for future use.

   The codec mode request received in the CMR field is valid until the
   next codec mode request is received, i.e., a newly received CMR value

   corresponding to a speech mode, or NO_DATA overrides the previously
   received CMR value corresponding to a speech mode or NO_DATA.

   Therefore, if a terminal continuously wishes to receive frames in the
   same mode X, it needs to set CMR=X for all its outbound payloads, and
   if a terminal has no preference in which mode to receive, it SHOULD
   set CMR=15 in all its outbound payloads.

   If receiving a payload with a CMR value that is not a speech mode or

   NO_DATA, the CMR MUST be ignored by the receiver.

   In a multi-channel session, the codec mode request SHOULD be

   interpreted by the receiver of the payload as the desired encoding

   mode for all the channels in the session.

   An IP end-point SHOULD NOT set the codec mode request based on packet

   losses or other congestion indications, for several reasons:

      -  The other end of the IP path may be a gateway to a non-IP

         network (such as a radio link) that needs to set the CMR field

         to optimize performance on that network.

      -  Congestion on the IP network is managed by the IP sender, in

         this case, at the other end of the IP path.  Feedback about

         congestion SHOULD be provided to that IP sender through RTCP or

         other means, and then the sender can choose to avoid congestion

         using the most appropriate mechanism.  That may include

         adjusting the codec mode, but also includes adjusting the level

         of redundancy or number of frames per packet.

   The encoder SHOULD follow a received codec mode request, but MAY
   change to a lower-numbered mode if it so chooses, for example, to
   control congestion.

   The CMR field MUST be set to 15 for packets sent to a multicast

   group.  The encoder in the speech sender SHOULD ignore codec mode

   requests when sending speech to a multicast session but MAY use RTCP

   feedback information as a hint that a codec mode change is needed.

   The codec mode selection MAY be restricted by a session parameter to

   a subset of the available modes.  If so, the requested mode MUST be

   among the signalled subset (see Section 8).  If the received CMR

   value is outside the signalled subset of modes, it MUST be ignored.

12.1.  Normative References

   [2]  3GPP TS 26.101, "AMR Speech Codec Frame Structure", version

        4.1.0 (2001-06), 3rd Generation Partnership Project (3GPP).

   [4]  3GPP TS 26.201 "AMR Wideband speech codec; Frame Structure",

        version 5.0.0 (2001-03), 3rd Generation Partnership Project

        (3GPP).

Quotations from TS 26.101:

Table 1a: Interpretation of Frame Type,
Mode Indication and Mode Request fields

	Frame Type

	Mode Indication
	Mode Request
	Frame content (AMR mode, comfort noise, or other)

	0
	0
	0
	AMR 4,75 kbit/s 

	1
	1
	1
	AMR 5,15 kbit/s 

	2
	2
	2
	AMR 5,90 kbit/s 

	3
	3
	3
	AMR 6,70 kbit/s (PDC-EFR)

	4
	4
	4
	AMR 7,40 kbit/s (TDMA-EFR)

	5
	5
	5
	AMR 7,95 kbit/s 

	6
	6
	6
	AMR 10,2 kbit/s 

	7
	7
	7
	AMR 12,2 kbit/s (GSM-EFR)

	8
	-
	-
	AMR SID

	9
	-
	-
	GSM-EFR SID

	10
	-
	-
	TDMA-EFR SID 

	11
	-
	-
	PDC-EFR SID

	12-14
	-
	-
	For future use

	15
	-
	-
	No Data (No transmission/No reception) 


Quotations from TS 26.114:

7.5.2.1.2
Default operation

…

When transmitting AMR or AMR-WB encoded media, codec mode changes should be aligned to every other frame border and should be performed to one of the neighbouring codec modes in the negotiated mode set, except for a MTSI media gateway, see clause 12.3.1.1. In the received media, codec mode changes shall be accepted at any frame border and to any codec mode within the negotiated mode set.

The adaptation of codec mode, aggregation and redundancy is defined in clause 10.2. The MTSI client in terminal should indicate that no mode request is present (i.e. value 15) in the CMR bits in the AMR payload format [28], unless inband CMR is used for rate adaptation. It shall however accept requests signalled with the CMR bits in the AMR payload format.

Possible Ambiguities in RFC 4867:

A.  Meaning of CMR 15 / NO_DATA ("yellow" quotations)
1. "no mode request is present", suggesting that previous other CMR values remain applicable; or
2. "terminal has no preference in which mode to receive", suggesting that any previously requested CMR value is overridden?

Interepretation 2 is suggested. 

Reasons:

· There is explicit text in the RFC 4867 stating the NO-DATA overrides any previous CMR, and recommending that terminals having no prefrence what to receive send this value.
· This interpretaion is also alligned with the MTSI terminal behavior in TS 26.114.

B.  Are higher modes than requested by CMR allowed to be sent?  ("green" quotations)
Suggested answer is "No"

Reasons:

· This seems to be the intention of the RFC text, but is not explicitely stated.

· It is essential for the end-to-end mode control that a peer does not send higher CMRs than requested.

· This is also alligned with the mode control procedures as used in 3GPP for GERAN and UTRAN air interfaces.

Proposed Errata Reports for RFC 4867:

A.  Meaning of CMR 15 / NO_DATA ("yellow" quotations)

Type

Technical

Section

4.3.1
Original Text:

CMR value 15 indicates that no mode request is present.
Corrected Text

CMR value 15 (NO_DATA) indicates that the the receiver has no preference in which mode to receive.
Notes

The definition of CMR 15 as "no mode request is present", seems to suggest that that previous other received CMR values remain applicable. However, this contradicts text in the subsequent paragraphs suggesting CMR 15 should be used when the "terminal has no preference in which mode to receive", and stating that any previously received CMR value is overridden by CMR 15.

It is thus unclear for a receiving entity that has previouly received a CMR value requesting a lower AMR mode and then receives a CMR value 15 if it should continue to send using the lower AMR mode or if it can select a higher mode within the negotiated mode set based on own preferences.

CMR 15 is referred to as "NO_DATA" in subsequent text, but reading is complicated by the need to inspect the quoted references (which are stricly speaking only quoted for CMR values 0 to 7/8).
This erratum has been discussed and endored by the 3GPP SA4 group before submission to IETF.
B.  Are higher modes than requested by CMR allowed to be sent?  ("green" quotations)
Type

Technical

Section

4.3.1
Original Text:

The encoder SHOULD follow a received codec mode request, but MAY change to a lower-numbered mode if it so chooses, for example, to control congestion.
Corrected Text

The encoder SHOULD follow a received codec mode request, but MAY change to a lower-numbered mode if it so chooses, for example, to control congestion. However, the encoder MUST NOT use a higher-numbered mode than the received codec mode request.

Notes

This seems to be the intention of the existing text, but is not explicitely stated. It is essential for the end-to-end mode control and interoperability with 3GPP CS networks that a peer does not send higher modes than requested.
This erratum has been discussed and endored by the 3GPP SA4 group before submission to IETF.
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