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change:

	Handling of capneg is still ffs.
OMR SDP answer procedures that allow an IMS-ALG to initiate a second offer-answer exchange were designed with the aim

1. to reduce signalling load by shortening the way of a second offer-answer exchange 

2. to decide upon optimised path based on codec information in SDP answer to achieve an optimised path in more cases.

However, SDP capneg procedures recommend a second offer-answer exchange by the endpoint, so aim 1 can not be reached by an upstream node initiating a second offer answer exchange. Rather, a second offer-answer exchange increases signalling load.

For aim 2., complex capneg specific rules for OMR have been proposed to enable to compare codec information within visited realm instances in the SDP offer with the codec information in the SDP answer. There is also a risk that rules defined today are not sufficient for future capneg extensions.

Further, the proposed rules mandate that that configuration numbers are not altered. However, capneg configuration numbers also indicate a preference order, and a very likely policy in a network is to modify the preference order. Such a policy would no longer be possible for an OMR node without removing all OMR related attributes.



	
	

	Summary of 

change:                (

	If a potential configuration that has been added by an IMS-ALG is selected in the answer (with the "acfg" attribute), the IMS ALG shall initiate a second offer-answer exchange without capneg to enable OMR decisions.
An IMS-ALGs shall only compare codec information in received visited realm instances with the codec information in an SDP answer without  the capneg "acfg" attributes, and will thus not initiate a second offer answer exchange.



	
	

	Consequences    (
  

if not agreed:
	Capneg handling remains open.

OMR is likely to cause extra offer-answer exchanges.

Without extra complex capneg specific rules for OMR, a meaningful comparison of codec information within visited realm instances in the SDP offer with the codec information in the SDP answer is likely to fail, an no optimised paths could then be established.
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Additional discussion(if needed)
A number of alternatives have been considered (1b might be of particular interest)

1. To cope with the problem that the originating party that added capneg might not follow the recommendation in the RFC and not send a second offer-answer exchange:

1a: The first IMS-ALG does this on behalf of the UE:

 This has the drawback that would require too much complexity from a potentially media-unawre first IMS-ALG.
1b: The first IMS-ALG that modifies the codec info does that on behalf of the UE:

 This has the drawback that would require some extra complexity from a potentially capneg-unawre first trancoding IMS-ALG.

There are also scenarios where codec info is not modified at all during the call setup, and as a consequence no second offer-answer exchange would be initiated. However, this is no real problem as codec comparison in the answer phase is not required if there are no alternatives.
1c: Only potential configurations in the codec info associated with the first visited-realm instance are compared with the configuration of the "acfg" attribute in the SDP answer
This has the drawbacks that it might still some rules that restrict freedom for SDP capneg nodes in the offer phase  and that a dublicated second offer-answer exchange is not always avoided.

2. To cope with the problem that a modifications of the preference order of potential configurations might be a frequent policy:

Allow modifications of potential configurations, but mandate that capability attributes are not modified in the SDP offer phase (new ones may be added and they might no longer be referenced by potential configurations).
 This would allow to compare only capability numbers in the acfg and potential configurations, without a need to check and understnd the capability attributes themselves. Still some restrictions in the offer phase are required. And the repeated second offer-answer problem is not resolved.
Proposed changes:
*** 1st Change ***
5.4.3
Modifying SDP capability negotiation related information
When forwarding an SDP offer and retaining OMR related attributes received in the offer, an IMS-ALG supporting SDP capability negotiation (see IETF RFC 5939 [20]), the IMS-ALG may add or modify preferred configurations, with the only restrictions that the resulting SDP observes SDP capability negotiation rules. If the IMS-ALG then receives an SDP answer with an "acfg" attribute and forwards this attribute, it shall then apply corresponding modifications to the contents of this attribute to make it point to the correct potential configuration in the originally received SDP offer













*** 2nd Change ***
6.2
IMS-ALG handling of SDP answer

6.2.1
General

Upon receiving the SDP answer corresponding to the SDP offer sent in subclause 6.1, the IMS-ALG supporting OMR shall perform the procedures in the following subclauses for each media line in the SDP answer.

6.2.2
IMS-ALG bypasses an allocated transcoding MR

The IMS-ALG uses the following conditions to determine that a previously allocated primary local MR or upstream MR is to be bypassed and that a second SDP offer/answer transaction is needed to update the connection information on the outgoing side. Two examples of this procedure are given in Annex Q of TS 23.228 [3]: steps 5) and 6) of Figure Q.5, and steps 7) and 8) of Figure Q.7.

If the following conditions are true:

1)
there is no visited-realm or secondary-realm instance in the received SDP answer; and
2)
it is possible to immediately initiate another SDP offer/answer transaction towards the SDP answerer with the available SIP signalling, and
3)
preferably,
 no SDP capneg "a=acfg" attribute (see IETF RFC 5939 [20]) is contained  in the SDP answer, 

NOTE:
If SDP capneg is used, a second offer-answer exchange is recommended as part of the capneg procedures and the procedures in this step would therefore likely increase rather than decrease the signalling load. The IMS-ALG can then decide to establish an optimised media path as part of the second offer-answer handling.
then the IMS-ALG should re-evaluate the conditions in subclause 6.1.3, steps 1) to 4), taking into account the codecs received in the SDP answer as additional information,  to select again whether to allocate a primary local MR and to recompute how many realm instances can be bypassed. The IMS-ALG should select to modify the previous decision if a higher number of realm instances can be bypassed.

If the IMS-ALG selected in the previous step 

-
to not allocate a primary local MR that has previously been allocated; or

-
to not allocate a primary local MR and to bypass other previous realm instances than decided when previously evaluating subclause 6.1.3,

then the IMS-ALG shall: 

1)
apply the procedures in subclause 6.1.4 to bypass previous MRs or the procedures in subclause 6.1.5 to not bypass previous MRs, depending on its corresponding decision;

2)
apply the procedures in subclause 6.1.7 to not allocate a primary local MR without making any codec changes;

3)
after subclauses 6.2.2, 6.2.3 and 6.2.4 are completed as applicable for all media lines, apply the procedures in subclause 6.1.9 for each media line to send a second SDP offer within available SIP signalling, initiating a new SDP offer/answer transaction towards the SDP answerer; and

4)
upon receipt of the second SDP answer, continue handling of the second SDP answer as if it were the first, and reference the most recent data associated with the forwarding of the second (modified) SDP offer (i.e., incoming SDP information, allocated MRs and modified SDP offer) as if it occurred the first time.

6.2.3
IMS-ALG allocates a local transcoding MR when performing proactive transcoding without resource reservation

The IMS-ALG uses the procedures in this subclause if it receives an SDP answer without a realm instance, performed proactive transcoding without resource reservation when forwarding the SDP offer, as in step 2) of subclause 6.1.7, and then determines that it needs to allocate a MR for proactive transcoding.
If all the following conditions are true:

1)
the received SDP answer includes no visited-realm or secondary-realm instance for the media line; 

2)
the IMS-ALG performed proactive transcoding without resource reservation when previously forwarding the SDP offer, as in step 2) of subclause 6.1.7; 
3)
the selected codec in the received SDP answer is not supported by the incoming media path and incoming codec information, as previously determined in subclause 6.1.4 or 6.1.5, indicating that an MR must be allocated to provide transcoding; and

4)
it is possible to immediately initiate another SDP offer/answer transaction towards the SDP answerer with the available SIP signalling,

NOTE:
If a second SDP offer/answer transaction cannot be initiated with available SIP signalling, the algorithm will fail to allocate a functioning end-to-end media path.

then the IMS-ALG shall:

1)
if when previously handling the SDP offer it was determined in step 2) of subclause 6.1.3 that one or more realm instances can be bypassed when allocating a primary local MR, then store instance-number value k=j and apply the procedures in subclause 6.1.4 to bypass previous MRs, else apply the procedures in subclause 6.1.5 to not bypass previous MRs;

2)
apply the procedures in subclause 6.1.6 to allocate a primary local MR;

3)
apply the procedures in subclause 6.1.8 to update allocation of any secondary MRs, if necessary;

4)
after subclauses 6.2.2, 6.2.3 and 6.2.4 are completed as applicable for all media lines, apply the procedures in subclause 6.1.9 for each media line, to send a second SDP offer within available SIP signalling, and to initiate a new SDP offer/answer transaction towards the SDP answerer; and

5)
upon receipt of the second SDP answer, continue handling of the second SDP answer as if it were the first, and reference the most recent data associated with the forwarding of the second (modified) SDP offer (i.e., incoming information, allocated MRs and modified SDP offer) as if it occurred the first time.

6.2.4
IMS-ALG initiates second offer-answer exchange for capneg
If the following conditions are true:

1)
the conditions in 6.2.3 did not apply, 
2)
an SDP capneg "a=acfg" attribute (see IETF RFC 5939 [20]) is contained  in the SDP answer, 
3)
the configuration number identified by the "a=acfg" attribute matches a potential configuration that has been added by the IMS-ALG when processing the SDP offer, and
4)
it is possible to immediately initiate another SDP offer/answer transaction towards the SDP answerer with the available SIP signalling, 

NOTE:
If a second SDP offer/answer transaction cannot be initiated with available SIP signalling, the algorithm can fail to yield an optimised path.

then the IMS-ALG shall:

1)
the IMS-ALG should re-evaluate the conditions in subclause 6.1.3, steps 1) to 4), taking into account the codecs received in the SDP answer as additional information,  to select again whether to allocate a primary local MR and to recompute how many realm instances can be bypassed.
1)
apply the procedures in subclause 6.1.4 to bypass previous MRs or the procedures in subclause 6.1.5 to not bypass previous MRs, depending on its corresponding decision;

2)
apply the procedures in subclause 6.1.6 to allocate a primary local MR or apply the procedures in subclause 6.1.7 to not allocate a primary local MR;

3)
apply the procedures in subclause 6.1.8 to update allocation of any secondary MRs, if necessary;

4)
after subclauses 6.2.2 6.2.3 and 6.2.4 are completed as applicable for all media lines, remove all SDP capability negotiation related attributes from the SDP offer and then apply the procedures in subclause 6.1.9 for each media line, to send a second SDP offer within available SIP signalling, and to initiate a new SDP offer/answer transaction towards the SDP answerer; and

5)
upon receipt of the second SDP answer, continue handling of the second SDP answer as if it were the first, and reference the most recent data associated with the forwarding of the second (modified) SDP offer (i.e., incoming information, allocated MRs and modified SDP offer) as if it occurred the first time.

6.2.5
IMS-ALG determines steps required to complete the handling of the SDP answer

The IMS-ALG performs the following steps to determine the disposition of any allocated MRs and to complete the handling of the SDP answer:

1)
if the received SDP answer includes a single visited-realm for the media line, then the IMS-ALG shall apply the procedures in subclause 6.2.6;

2)
if the received SDP answer includes a single secondary-realm instance for the media line, then the IMS-ALG shall apply the procedures in subclause 6.2.7;

3)
if all the following conditions are true:

a)
there is no visited-realm or secondary-realm instance in the received SDP answer; and

b)
the IMS-ALG did not allocate a primary local MR (i.e., executed subclause 6.1.7) when forwarding the SDP offer, 


then the IMS-ALG shall apply the procedures in subclause 6.2.8, and

4)
if neither step 1) nor step 2) nor step 3) applies, then the IMS-ALG shall apply the procedures in subclause 6.2.9 to retain a primary local MR.

6.2.6
Receiving a visited realm instance 

If the IMS-ALG receives a single visited-realm instance, then the IMS-ALG shall:

1)
If the visited-realm instance for the media line in the SDP answer has realm, instance-number, nettype and addrtype information that matches the visited-realm instance associated with the incoming SDP offer,
NOTE:
The visited-realm instance associated with the incoming SDP offer information is either the one in the received SDP offer with highest instance-number (before any bypass decision is made), if one is present, or the one added in subclause 6.1.6 step 6) or in subclause 6.1.7 step 2a).

then the IMS-ALG shall:

-
replace the connection address and port information for the media line in the SDP answer with the connection address and port information from the visited-realm instance in the received SDP answer, and

-
delete the visited-realm instance from the SDP answer, 

2)
else the IMS-ALG shall:

-
 if necessary, update the unspecified connection address information in the SDP answer with the unspecified address of the appropriate type for the network into which the SDP answer will be sent (i.e., IPv4: "0.0.0.0", IPv6: "invalid.invalid").

6.2.7
Receiving a secondary realm instance 

If the IMS-ALG receives a single secondary realm instance, then the IMS-ALG shall:

1)
if the secondary-realm instance for the media line in the SDP answer has realm, instance-number, nettype and addrtype information that matches a secondary-realm instance added by the IMS-ALG when applying procedures in subclause 6.1.8 then the IMS-ALG shall apply the procedures in subclause 6.2.9 to retain a second local MR, 

2)
else the IMS-ALG shall:

-
if necessary, update the unspecified connection address information in the SDP answer with the unspecified address of the appropriate type for the network into which the SDP answer will be sent (i.e., IPv4: "0.0.0.0", IPv6: "invalid.invalid").

6.2.8
Receiving no realm instance when no primary local MR allocated 

If the IMS-ALG receives (as determined in subclause 6.2.5) an SDP answer with no realm instance after forwarding an SDP offer without allocating a primary local MR, then the IMS-ALG shall:

1)
If the IMS-ALG applied subclause 6.1.4 to bypass previous MRs when handling the forwarding of the SDP offer, then the IMS-ALG shall:

a)
copy into the media line of the SDP answer the visited-realm or secondary-realm instance from the media line of the received SDP offer that was used to populate the connection address and port information in the forwarded SDP offer, replacing the connection-address and port information in the instance with the connection address and port information from the received SDP answer; and

b)
replace the connection address information in the SDP answer with the unspecified address of the appropriate type for the network into which the SDP answer will be sent (i.e., IPv4: "0.0.0.0", IPv6: "invalid.invalid"),

2)
else the IMS-ALG did not bypass previous MRs when forwarding the SDP offer and the IMS-ALG shall not modify the SDP answer.

6.2.8
Retaining a primary or secondary local MR

If the IMS-ALG decides (applying the criteria in subclause 6.2.5 and subclause 6.2.7) to retain a primary or secondary local MR, the IMS-ALG shall:

1)
if the IMS-ALG received an SDP answer with no secondary-realm instance for the media line, then the IMS-ALG shall:

NOTE:
The IMS-ALG retains a primary local MR in this case. The IMS-ALG will never receive a visited-realm instance in an SDP answer when retaining a primary local MR, since the next downstream IMS-ALG will remove a visited-realm instance pointing to a primary local MR, if necessary, in subclause 6.2.6 step 1).

a)
update the remote connection address and port information for the outgoing termination on the selected MR context with the connection address and port information for the media line in the received SDP answer,

2)
if the IMS-ALG received an SDP answer with a secondary-realm instance for the media line,

then the IMS-ALG shall:

a)
update the remote connection address and port information for the outgoing termination on the selected MR context with the connection-address and port information from the secondary-realm instance in the received SDP answer; and

b)
delete the secondary-realm instance from the SDP answer,

3)
if the selected codec in the SDP answer are not the set of codecs associated with the incoming SDP offer information, as determined in subclause 6.1.4 or 6.1.5 when handling the SDP offer, then modify the SDP answer to include the codecs selected for the incoming termination of the selected local MR;

4)
if the selected MR has access to an IP realm, nettype and addrtype associated with a visited-realm or secondary-realm instance for the media line

-
such that the instance has an instance-number value k that is less than the highest instance-number value n associated with the media line in the incoming SDP offer information, previously determined in subclause 6.1.4 or 6.1.5; and 

-
such that the instance k is associated with a codec list, determined using the procedures in clause 5.3, which includes the codecs selected for the incoming termination of the selected local MR in step 3),
then the IMS-ALG shall:

a)
store the realm instances with instance-number greater than k, which are associated with additional MRs that can be bypassed after selecting a codec for the incoming media path when allocating a primary local MR;

b)
apply the procedures in subclause 6.1.4 to bypass additional previous MRs;

c)
insert the incoming connection address and incoming port information for the media line, as determined in step b), as the remote connection address and port information for the selected IP realm on the incoming termination of the selected MR;

d)
if necessary, modify the selected codec information in the SDP answer to be a valid response to the incoming SDP offer codec information determined in step b);

e)
if codec information is to be provided to the allocated MR on the incoming termination, provide to the MR the incoming codec information as determined in step d),

5)
If the IMS-ALG applied subclause 6.1.4 to bypass previous MRs when forwarding the SDP offer or in step 4b), then the IMS-ALG shall:

a)
copy into the media line of the SDP answer the visited-realm or secondary-realm instance from the media line of the received SDP offer that was used for the remote connection address and port information for the incoming termination on the MR, replacing the connection-address and port information in the instance with the local connection address and port information for the incoming termination on the selected MR; and

b)
replace the connection address information in the SDP answer with the unspecified address of the appropriate type for the network into which the SDP answer will be sent (i.e., IPv4: "0.0.0.0", IPv6: "invalid.invalid"), 
6)
If the IMS-ALG applied subclause 6.1.5 to not bypass previous MRs when forwarding the SDP offer, and did not bypass previous MRs in step 4b), then the IMS-ALG shall:

a)
replace the connection address and port information for the media line in the SDP answer with the local connection address and port information for the incoming termination on the selected MR.

6.2.9
Forwarding the SDP answer

The IMS-ALG forwards the SDP answer according to 3GPP TS 24.229 [4].

The IMS-ALG shall release each MR for the media line, when it is no longer potentially needed for this and any other forked dialog.
…….
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