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Abstract of the contribution: Architecture principles for management of IMS signalling and IMS media bearers in MPS are examined.  Of particular interest is the case of Mobile Terminated (MT) call, when the called party is not an MPS subscribed user, hence its IMS signalling bearer is not from the set of ARP values assigned to MPS.  The contribution derives IMS bearer management principles by examining congestion conditions in this scenario.
Discussion:

One of the MPS scenarios applicable to IMS is the case of MT call.  As required in TS 22.153, the priority applies end-to-end.  Per TS 22.153, MPS invocation by the authorized calling party at the time the call is initiated, translates into providing priority with the priority level of the calling party, regardless of the MPS subscription status or priority level of the called party.  The question then arises how both the IMS signalling bearer and media bearer should be managed in the case of MT call.  This contribution shows that, while it is required to allocate ARP for the media bearer of elevated priority level compatible with MPS, IMS signalling bearer does not need to be modified to increase its ARP priority level.
Let us look at the call scenario in some detail, for the case of calling party A being an MPS Service User, and called party B an ordinary non-MPS user.
At the time a non-MPS user B is powered up, it performs IMS registration.  An IMS signalling bearer is allocated for user B, having a low priority level ARP.
When user A places an MPS call to user B, the call is not blocked under congestion conditions.  If the access network on the termination end is congested, the call may be placed in a queue until media bearer resources are freed up, allowing allocation of IMS media bearer in the MT access network.  The ARP priority level given to the termination IMS media bearer corresponds to the high priority level of user A.  The IMS signalling bearer, however, is not modified to high priority level value ARP.
To understand why that makes sense, we look at circumstances which may make the IMS signalling bearer B potentially vulnerable.  These circumstances include:
(1) Due to congestion, system runs short of resources required for an IMS signalling bearer.  This is highly unlikely, if not completely inconceivable, considering that required resources to maintain an IMS signalling bearer are quite modest, the network is typically comfortably over-provisioned for IMS registration related resources, and these resources are not a strong function of congestion.  Nevertheless, if such hypothetical situation materializes and an IMS signalling bearer must be removed to make room for another higher priority IMS signalling bearer, the network should always choose as a candidate for removal an IMS signalling bearer that is idle.  This makes sense, since the network decision should be least impacting on active users, i.e. it should avoid dropping a call.  There are always many more users that are not actively engaged in an IMS service than those which are active.  Among those that are inactive, there are plenty of candidates with low ARP to choose from, since the MPS user population is small in proportion to all users.  Hence, the system will have plenty of choices of candidates to be removed.
(2) A condition may arise, however, in which even a bearer belonging to an active user must be dropped.  An example of such a condition may occur due to mobility.  User B, having been assigned a high level ARP for its IMS media bearer, and while retaining a low level ARP of its IMS signalling bearer, enters the coverage area of a cell that is heavily congested.  Either during handover, or after completion of a handover, a circumstance may arise that an IMS bearer may have to be dropped due to exhaust of available bearer resources.  In such situation, dropping a bearer is not considered pre-emption, since the purpose is not to accommodate another newly arriving bearer request, but simply because of physical limitations.  The network decision as to which call to drop will be governed by the ARP of the IMS media bearer, not the ARP of the IMS signalling bearer.  There are multiple reasons for this.  First of all, IMS signalling bearer had already been allocated at the time of user B IMS registration, hence the principal role of ARP (allocation priority) is irrelevant at this point.  Secondly, dropping only an IMS signalling bearer would not improve the resource situation in a meaningful way, because IMS signalling bearer carries very little traffic mid-session.  Thirdly, it does not make much sense to drop an IMS signalling bearer without also dropping a media bearer for the call, since that would leave a media bearer without session control.
The exceptional status of IMS signalling bearer outlined in the above discussion is reflected in the fact that in TS 23.401, IMS Signalling Bearer QCI is given the highest level of priority amongst all service classes defined in that TS.  This basically means that any traffic related to IMS signalling is the last one to be dropped when packets are scheduled for transmission.  This applies across any value of ARP assigned to an IMS signalling bearer.  What this means is, if necessary to deal with congestion, the network may drop packets other than IMS signalling in order to ensure that IMS signalling bearer packets are transmitted in a timely and complete fashion.  There are plenty of candidate bearers for dropping packets, and possibly even dropping a bearer entirely, before an IMS signalling performance is harmed or the associated bearer all-together dropped.  A separate contribution S2-102617 titled “Architecture Principles for EPS Bearer Management in MPS” deliberates on that in further detail.
In summary, based on this discussion, we derive some principles for IMS (media and signalling) bearer management, including rules for ARP assignment and for dropping a bearer, and propose CR text for the Section 5.2.1 of eMPS TR 23.854.

* * * Begin Change * * * *

5.1
General Architecture principles for Multimedia Priority Services
5.1.1

MPS High Level Principles
The MPS Solution(s) shall be based on the following principles:

· MPS shall be based on existing 3GPP architecture TS 23.002 [4]. 

· MPS shall be based on the existing QoS mechanisms as specified in E-UTRAN and EPC specifications, e.g. TS 23.401 [3]. 
· MPS supports priority sessions on an "end-to-end" priority basis. Note that if a session terminates on a server in the Internet (e.g. web-based service), then the remote end and the Internet transport are out of scope. 
· MPS is based on the ability to invoke, modify, maintain and release sessions with priority and deliver the priority media packets under network congestion conditions.

· A user shall be subscribed and authorized for MPS. Such user is referred to as a Service User as per TS 22.153 [2]. 

· The solution(s) shall support an on-demand MPS session that is based on Service User invocation. 

· MPS is applicable to IMS session based services (voice, video and data) as well as EPS bearer data services. Pre-emption of non-Service Users is subject to national/regional regulations.  
· MPS shall be supported in a roaming environment when roaming agreements are in place and where regulatory requirements apply.

5.1.2

Radio Access Control Principles
· Network shall use standardized Access Class Barring mechanism per TS 36.331 and TS 22.011 to dynamically control radio access for each access class as a function of system load, and provide preferred radio access to MPS subscribed users compared to ordinary users.

5.2 IMS Multimedia Priority Service

For IMS-based Multimedia Services, MPS shall support mechanisms to establish AS and NAS connections with priority.  The following are the architectural requirements to achieve priority handling of IMS-based MPS sessions.

5.2.1

IMS Bearer Management Principles
The following principles apply for bearer management when an IMS-based MPS session is requested by Service User.
· When a media bearer for an MPS session is assigned, it shall be given pre-emption vulnerability attribute of “not pre-emptable”.
· Assignment of media bearer pre-emption capability for both IMS-based MPS and non-MPS services shall be subject to national/regional regulatory requirements.  Unless prohibited by such regulatory requirements, the MPS bearers shall be assigned pre-emption capability attribute of “capable”.
· When a media bearer for an IMS-based MPS session is assigned, it shall be given ARP corresponding to the priority level of the calling party on both the MO and MT legs of the session.
· When performing admission control of an IMS-based MPS session, the network shall behave as follows:
· If required resources are not immediately available, and there exists a non-MPS IMS-based media bearer on the same link with otherwise the same characteristics that is vulnerable to pre-emption, the network shall allocate the required MPS bearer after removing the non-MPS bearer;
· If required resources are not immediately available, and there are no non-MPS IMS-based media bearers on the same link with otherwise the same characteristics that are pre-emptable, the network shall place the MPS bearer request in a resource allocation queue;
· If queuing for resource allocation is used, the bearer request shall be kept in the queue until requested resources are freed up, or until a queuing timer limitation is reached.
· If queuing for resource allocation is used, the queued bearer requests shall be served in the order of priority level expressed in ARP, and within the same priority level, on the first-come-first-served basis;
· If it becomes inevitable to drop an IMS bearer due to congestion, the network shall behave as follows:

· An IMS media bearer with lowest priority level ARP on the congested link shall be dropped first.
· An IMS signalling bearer for a user in active session shall not be dropped unless all the media IMS bearers of that session are dropped.
* * * End Change * * * *
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