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This LS concerns the AMR-WB mode-set parameter. In particular, it concerns the SDP negotiation related to the mode-set parameter for inter-IMS network sessions where each of the peer networks has a different network preference, and configures its UEs to reflect that network preference (e.g. some networks have a preferred mode-set of 0-7, whilst others have a preference for 0-2).  
When an IMS session is established between networks with differing N/W preferences, there is no current guidance in 3GPP specifications as to how mode-set selection should be handled during the SDP negotiation. A more fundamental point is whether the chosen mode set for an inter-IMS call should be determined by:   
· the originating N/W Preference taking precedence,
· the terminating N/W Preference taking precedence,
· configuration data at a given NNI. 
· As the number of IMS NNIs increases, this approach has scalability concerns as a given N/W needs to reach a SLA with each of its interconnected peer N/Ws.
· the SDP negotiation whereby the “optimum” mode-set is agreed (i.e. the least constrained mode-set acceptable to both networks). 
Finally, RILTE also notes that issues raised in LS are not limited to AMR-WB but are generic issues that applicable to any multi-mode codec. 
Analysis of Current SDP Negotiation Rules
NG RILTE notes that:
· Section 6.2.2.2 of 3GPP TS 26.114 and GSMA PRD IR.92 state that   a compliant originating UE is required to propose in the SDP Offer at least one AMR-WB payload type without an associated mode-set parameter.  
· A compliant UE is not precluded from also including one or more additional AMR-WB payloads with associated mode-set parameters. 
· 3GPP TS 26.114 table 6.3 states that if the terminating UE receives and selects an SDP offer for a payload type in which the mode-set parameter is present, it must indicate the same value (set of modes) in the SDP answer. 
· Modification of an SDP Offer by any intervening N/W is not precluded.  
· Any N/W can remove any payload type or add a mode-set parameter to a payload type without an associated mode-set parameter prior to forwarding the SDP offer to a subsequent N/W or terminating UE.
· In the former case, removal of a payload could result in AMR-WB not being included in the offer that reaches the terminating UE. 
· In the latter case, a N/W can enforce its preference by adding a mode-set parameter to a payload which did not previously have an associated mode-set parameter, 
· A N/W on receipt of an SDP Offer including only payloads with associated mode-set parameters can only modify a received mode-set (to a sub-set of the received value) if that mode-set was inserted by a previous N/W. However, there is no current mechanism to denote whether a mode-set parameter was initially included by the UE or a previous N/W. 
The key point in the above bullets is that a given network can only alter a mode-set parameter (e.g. 0-7 to 0-2) if that mode-set parameter was inserted by a preceding network and not by the originating UE.  However, there is no current mechanism to indicate whether the mode-set was included by the UE or the network.  To illustrate this point, consider the following example flows between Network1 (preference of mode-set 0-7) and Network2 (preference of mode-set 0-2). 
· In Flow 1: 
· the originating UE generates an Offer with a single AMR-WB payload with no mode-set 
· Network1 enforces its preference and adds a mode-set (0-7) to the single AMR-WB payload and forwards the Offer to Network2,
· Network2 receives the Offer with a single AMR-WB payload with mode-set 0-7 and overwrites the mode-set to 0-2 in line with its network preference prior to forwarding Offer to the UE.
· The terminating UE responds with SDP Answer containing the mode-set 0-2 which is transited back to the originating UE. 
· In Flow 2: 
· the originating UE generates an Offer with a 2 AMR-WB payloads, one with no mode-set and one with mode-set 0-7.
· Network1 notes that one payload already reflects its N/W preference and removes the AMR-WB payload without a mode-set and forwards the Offer to Network2. 
· Network2 receives the Offer with a single AMR-WB payload with mode-set 0-7 and overwrites the mode-set to 0-2 in line with its network preference prior to forwarding Offer to the UE.
· The terminating UE responds with SDP Answer containing the mode-set 0-2 which is transited back to the originating UE. 
· In Flow 3:
· the originating UE generates an Offer with a 2 AMR-WB payloads, one with no mode-set and one with mode-set 0-7.
· Network1 removes the AMR-WB payload with a mode-set and also enforces its preference by adding mode-set 0-7 to the other payload prior to forwarding the Offer to Network2. 
· Network2 receives the Offer with AMR-WB single payload with mode-set 0-7 and overwrites the mode-set to 0-2 in line with its network preference prior to forwarding Offer to the UE.
· The terminating UE responds with SDP Answer containing the mode-set 0-2 which is transited back to the originating UE. 
In all flows, Network2 receives an identical SDP Offer containing a single AMR-WB payload with mode-set 0-7 which is modified to mode-set 0-2 prior to being forwarded to the terminating UE and reflected in the SDP Answer. 


However, it is observed that: 
· In Flow 1 and Flow 3: 
· The mode-set parameter was inserted by Network1,
· Network2 can thus overwrite this mode-set with its own preference of 0-2 as this is a sub-set of the received value of 0-7.
· The final mode-set is the “optimum” value and the call is successful. 
· In Flow 2:
· The mode-set was inserted by the UE, 
· Network2 cannot overwrite this mode-set,
· If Network2 altered this mode-set to 0-2, the call would fail.
As stated previously, there is no current mechanism defined to enable Network2 to determine whether a received mode-set was inserted by the originating UE or by Network1. In the absence of such a mechanism, RILTE notes that further guidelines   could be considered such that Network1 would only send mode-sets to Network2 that have not been inserted by the UE and thus can be modified (i.e. Network1 behaves as for Flow 1 / Flow 3 above and not as Flow 2). 
As a related point, when reducing a mode-set, are there any constraints as to how a mode-set can be reduced, apart from the reduced mode-set being a sub-set of the received mode-set?    

Action to SA4
NG RILTE requests SA4 to:  
· Consider whether further guidance can be added to 3GPP specifications to address recommended N/W behaviour for selecting a mutually acceptable mode-set where there is a miss-alignment between the AMR-WB mode-set preferences in an originating and terminating N/W. 
· Consider whether an additional indicator is required to be added to the mode-set parameter to denote that it is “Provided by the Network”.  Such an indicator would be added by any N/W Element modifying the SDP Offer and would only be checked by any N/W Element wishing to modify the SDP Offer. 
· Furthermore, if such an indicator is added, then it is recommended be removed by the terminating network prior to forwarding the SDP Offer to the terminating UE. 
· Confirm that there are no constraints when reducing a mode-set, i.e  a received mode-set of “j-k”  can be changed to “n-m” as long as :- 
· n>=j, and 
· m <= k, and
· n <= m
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