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Abstract: The MCPTT specification, TS 22.179 v0.6.0 [1], the outcome of 3GPP SA1#66bis, contains requirements on “MCPTT Priority” and “prioritization”, which are all for connected mode MCPTT calls. This paper address the need for sutiable consideration for prioritiziation of MCPTT MO call initiations, which are in the event of transitioning from idle mode to connected mode. Two possible scenarios are proposed to consider with more empahysis given to the dedicated spectrum use case for MCPTT [2].
1. Introduction
The congestion in RAN/CN has long been an issue in many new features: MTC RAN/CN, PMOC, ACDC, UPCON, and so on. In the subject of “congestion”, two of the most popular concerns are: concern against idle mode congestion and concern against connected mode congestion. For example, ACDC has its motivation on the basis of idle mode congestion handling whereas UPCON has, but not limited, on the basis of connected mode congestion handling.

This paper addresses the up-to-date status of congestion-related issues in MCPTT specification 9TS 22.179) in Section 2, a more detailed description on what was contained and what was not yet handled in MCPTT specification in Section 3.
2. The Up-to-Date Status in TS 22.179
2.1 Review on up-to-date Floor Control Requirements (Sect. 6.1)

The Floor Control functionality in a MCPTT service shall determine at a point in time which participant(s) are allowed to transmit to other participant(s) [1]. In order for MCPTT Service to be able to determine who to transmit at a point in time, the MCPTT Service shall be able to know the identity and/or type of application of the MCPTT UE. In idle mode, it is not possible that the Service is aware of the information. 

· This issue handles the connected mode entities.

2.2 Review on up-to-date MCPTT Priority Requirements (Sect. 6.15)

a. EPS Priority Level:

In the up-to-date version of TS22.179, we have two sections handling the issues of Floor Control (in 4.2) and Priority (in 4.6) in MCPTT. In 3GPP, the QoS concept is referred to as EPS bearer level QoS [3]. The EPS bearer QoS profile includes the parameters QoS Class Identifier (QCI), Allocation and Retention Priority (ARP), Guaranteed Bit Rate (GBR) and Maximum Bit Rate (MBR).
b. Multiple Pre-emptive Priorities:

In order for one entity to be able to pre-empt the other, the latter entity is suggestively in connected mode whereas the first entity is also either getting into connected mode or already in connected mode. 

· This issue handles the connected mode entities.

3. Proposed Considerations
3.1 MO (Mobile Originating) Calls
In the context of Critical Communications, both types of concerns are important to be incorporated into the design of Critical Communications systems which have its fundamentals on 3GPP. This is because both “idle-to-connected transition delay” and “pre-emptive priority” are important design consideration points to make Critical Communication systems work properly to server their purpose toward Public Safety.

(1) “idle-to-connected transition delay” refers to the measure how “quickly” one initial access attempt can successfully get into connected mode. This will include some forms of access barring (Section 4.3 of TS 22.011 [4]) and EPS decision on the incoming access (e.g., RRC Connection Reject). 

Note: In random-draw-based access barring and in contention-based random access, it is inherently not guaranteed to provide a “quick” initial access. However, as far as the 3GPP system allows, a category/class with a higher level of priority may have “probabilistically/statistically higher” access privilege than other category/class with lower level of priority.

(2) “pre-emptive priority” refers to the measure how an entity in connected mode potentially with a higher priority level can get more favourable opportunity to communicate with its counterpart.
Up until SA1#66, we have two major issues potentially or explicitly associated with congestion in the MCPTT specification TS 22.179:

(1) Floor Control,

(2) MCPTT Priority.

As Section 2 summarized, these congestion-related issues are limited to the connected mode entities. As far as “idle-to-connected transition delay” is concerned, the current status in TS 22.179 does not contain any suitably related requirements for handling the accommodation of call initiation requests. 
Due to this reason, we draw our attention back to Mobile Originating (MO) calls in MCPTT as we have similarly done in, for example, ACDC or RAN improvement for MTC.
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Fig. x: A  flow diagram example for an MCPTT MO call initiation. An MCPTT UE staying in RRC_Idle mode will go through Barring Check (e.g., Access Class Barring) and, if successful, the four-step Random Access (RA) procedure defined in MAC [5].
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Fig. y: An illustration of barring check. If there is no differentiation in priority for MO call attempts (as opposed to those calls already in connected mode), MO call attempts with higher priority and those attempts with the lower priority receive statistically equivalent priority in the call initiation phase.

3.2 Two Possible Scenarios for Frequency Band Operations
Scenario 1: Shared Spectrum

· One of the simplistic forms in general scenarios is that one Public Safety operator and one commercial operator share the radio spectrum (typically, the commercial operator acts as the Hosting RAN Provider whereas the Public Safety operator acts as the Participating Operator). 
· Congestion may give rise to unexpected delay in the initiation phase of Public Safety communications. In general, if an initiation request for Public Safety communications is of higher priority (no matter how it is measured or identified), it would be given a higher priority from the initiation phase of the Public Safety communications, than other initiation request for commercial communication.
· (Further) Consideration Issues: The network shall be able to prioritize access attempts of Public Safety communication including Mission Critical PTT over access attempts of commercial communications in congestion. This shall be realized by ACDC requirements.
Scenario 2: Dedicated Spectrum

· A Public Safety operator uses dedicated spectrum.
· At the initiation phase of Public Safety communications, it is necessary to give a higher priority (in any possible way) to the UE attempting to access for making a higher priority call than UEs attempting for lower priority ones.

· Considerations Issues: The network shall be able to prioritize access attempt of a particular MCPTT application over lower priority MCPTT applications and/or Public Safety communications.

4. Proposed Text and Requirements
~~~~~~~~~~~~~~~~~ Start of Change 1 ~~~~~~~~~~~~~~~~~

6.15
MCPTT Priority Requirements

6.15.1
General
The MCPTT service shall support multiple MCPTT Application priorities which are mapped to EPS priority levels, based on network operator policy.

The MCPTT Service shall support multiple “access” priorities (or priority levels) for MCPTT MO calls attempting to initiate (from RRC idle mode). 

MCPTT service shall support multiple pre-emptive priorities.

The MCPTT service shall provide a mechanism for MCPTT Administrators to create, a pre-emption hierarchy for MCPTT Group transmissions and their associated users (i.e., to facilitate local management of the service and its resources).

The MCPTT service shall support MCPTT Groups with the right to pre-empt other MCPTT calls.

In case of resource shortage a call made in a group with pre-emption rights shall be given resources to complete this call by pre-empting lower priority calls. [Editor’s note: A call that requires the use of pre-emption of resources shall still satisfy the call setup requirements.]

MCPTT service shall support queuing and retention by priority. 

The MCPTT service shall support "top of queue" priority.

The MCPTT service shall support a number (N) of users at the "top of the queue" priority, within an agency’s priority levels.

Editors Note: "top of queue" priority is FFS.

The MCPTT service shall provide a mechanism for an MCPTT Administrator to establish the priority hierarchy and characteristics of MCPTT Group transmissions.

~~~~~~~~~~~~~~~~~ End of Change 1 ~~~~~~~~~~~~~~~~~
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