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1. Introduction

At the latest SA1 Priority SWG meeting it was agreed to establish use cases for the coexistence of the Priority service and eMLPP. 

The reason for establishing those use cases would be: 

a) To understand the possible scenarios for this coexistence

b) To help formulating needs and requirements for this coexistence

c) To be used in evaluating possible solutions for this coexistence

This contribution proposes such use cases. 

2. Possible use cases

When trying to establish which use cases to define it may be useful to consider the different parameters whose combination would give rise to such use cases. Below follows one attempt of structuring those parameters. 

Types of subscribers 

a) Priority Service (PS) subscribers

b) eMLPP subscribers

c) “Normal subscribers”, having none of those services

Degrees of service support in networks

a) PS only networks

b) eMLPP only networks

c) PS+eMLPP networks

d) Networks supporting none of these services

Phases of network implementation 

a) “New” networks supporting the 3GPP standards release where PS+eMLPP is specified

b) “Old” networks not supporting the 3GPP standards release where PS+eMLPP is specified

Networks involved 

a) Calls within one network

b) Calls between neighboring 3GPP networks

c) Calls passing through intermediate 3GPP networks

d) Calls passing through intermediate non-3GPP networks

Roaming

a) Subscribers being in the home network

b) Subscribers roaming in a visited network

3. Selection of use cases

Combining all possible values of all parameters in section 2 above would lead to a very large number of use cases which we believe would not be a practical way forward. We therefore need strategies for selecting use cases. 

One strategy could be to concentrate on certain possible difficulties, examples of which are: 

a) The need for transferring subscription information between HLR and visited network
b) The need for transferring priority information between networks
c) The need for differentiating between PS and eMLPP calls

4. Proposed use cases

Regarding transfer of priority level information between networks we believe it would be useful to highlight the case of networks having different degrees of service support and different phases of service implementation, such as “a new network supporting both PS and eMLPP”,  “a new network supporting PS only” and “an old network supporting eMLPP only” respectively. 

We believe it would also be useful to include the roaming case to highlight the transfer of subscription information from the HPLMN (HLR) to a visited network, and also to include a call passing through non-3GPP networks to highlight the transferring of priority level information and differentiating between PS and eMLPP calls. 

To differentiate between PS priority levels and eMLPP priority (precedence) levels respectively, when drawing the use cases, these priority levels are here called PS1-PS5 and eMLPP1-eMLPP7. 

4.1 Use case 1 - PS call to PS subscriber in PS+eMLPP network

The reason for having this use case is to ensure that the new PS+eMLPP functionality fulfills the PS requirements.
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Figure 1. PS call to PS subscriber in PS+eMLPP network
Use case 1: 

· Two PS subscribers, each with an assigned PS priority level in the range of PS1 – PS5 belong to two different new networks (A and D) supporting both PS and eMLPP or PS only. 

· The PS subscribers roam to two different new networks (B and C) supporting both PS and eMLPP. 

· The PS subscriber in (B) sets up a PS priority call towards the PS subscriber in (C.) 

· The call is routed via an intermediate non-3GPP network. 

In this use case the call shall receive PS priority treatment (priority access to voice or traffic channels) on the terminating side in (C) according to the PS priority level PS1-PS5 as assigned to the calling subscriber. Also, the PS call must not be released as a result of resources being allocated to eMLPP calls in (B) or (C). 

4.2 Use case 2 - eMLPP call to eMLPP subscriber in PS+eMLPP network

The reason for having this use case is to ensure that the new PS+eMLPP functionality fulfills the eMLPP requirements.
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Figure 2. eMLPP call to eMLPP subscriber in PS+eMLPP network
Use case 2: 

· Two eMLPP subscribers, each with assigned maximum and default priority (precedence) levels in the range of eMLPP1 - eMLPP7 belong to two different new networks (A and D) supporting both PS and eMLPP or eMLPP only. 

· The eMLPP subscribers roam to two different new networks (B and C) supporting both PS and eMLPP where they will have priority (precedence) levels in the range of eMLPP3 – eMLPP7. 

· The eMLPP subscriber in (B) sets up an eMLPP priority call towards the eMLPP subscriber in (C.) 

· The call is routed via an intermediate non-3GPP network. 

In this use case the call terminating in (C) shall be treated as a terminating eMLPP call with the priority level either as requested by the calling subscriber at the call set-up in (B) or, if not requested at call set-up, according to the default priority level assigned to the calling eMLPP subscriber. Also, an eMLPP call must not use resources in (B) or (C) allocated to PS. 

4.3 Use case 3 - PS call to eMLPP subscriber in PS only network

The reason for having this use case is to ensure that PS is not disturbed by eMLPP at terminating PS calls. 
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Figure 3. PS call to eMLPP subscriber in PS only network
Use case 3: 

· A PS subscriber with an assigned PS priority level in the range of PS1 – PS5 belongs to a new network (A) supporting PS only,

· The PS subscriber roams to a new network (B) supporting both PS and eMLPP. 

· An eMLPP subscriber with assigned maximum and default priority (precedence) levels in the range of eMLPP1 - eMLPP7 belongs to a new network (D) supporting both PS and eMLPP. 

· The eMLPP subscriber roams to a new network (C) supporting PS only. 

· The PS subscriber in (B) sets up a PS priority call towards the eMLPP subscriber in (C.) 

· The call is routed via an intermediate non-3GPP network. 

In this use case the call shall receive PS priority treatment (priority access to voice or traffic channels) on the terminating side in (C) according to the PS priority level assigned to the calling subscriber. The eMLPP subscriber roaming from (D) to (C) shall be treated as a normal subscriber in (C). 

4.4 Use case 4 - Normal call to eMLPP subscriber in PS only network

The reason for having this use case is to ensure that PS is not disturbed by eMLPP at normal calls.
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Figure 4. Normal call to eMLPP subscriber in PS only network
This use case is identical to use case 3, except that here the PS subscriber in (B) initiates a normal call instead of a PS call. 

Use case 4: 

· A PS subscriber with an assigned PS priority level in the range of PS1 – PS5 belongs to a new network (A) supporting PS only,

· The PS subscriber roams to a new network (B) supporting both PS and eMLPP. 

· An eMLPP subscriber with assigned maximum and default priority (precedence) levels in the range of eMLPP1 - eMLPP7 belongs to a new network (D) supporting both PS and eMLPP. 

· The eMLPP subscriber roams to a new network (C) supporting PS only. 

· The PS subscriber in (B) sets up a normal call towards the eMLPP subscriber in (C.) 

· The call is routed via an intermediate non-3GPP network. 

In this use case the call shall not receive any priority treatment, neither on the originating side in (B) nor on the terminating side in (C.) The eMLPP subscriber roaming from (D) to (C) shall be treated as a normal subscriber in (C).
4.5 Use case 5 - eMLPP call to PS subscriber in PS+eMLPP network

The reason for having this use case is to ensure that PS is not disturbed by eMLPP at eMLPP calls.
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Figure 5. eMLPP call to PS subscriber in PS+eMLPP network
Use case 5: 

· An eMLPP subscriber with assigned maximum and default priority (precedence) levels in the range of eMLPP1 - eMLPP7 belongs to a new network (A) supporting both PS and eMLPP or eMLPP only. 

· The eMLPP subscriber roams to a new network (B) supporting both PS and eMLPP where she will have priority (precedence) levels in the range of eMLPP3 – eMLPP7. 

· A PS subscriber with an assigned PS priority level in the range of PS1 – PS5 belongs to a new network (D) supporting PS+eMLPP or PS only.

· The PS subscriber roams to a new network (C) supporting both PS and eMLPP. 

· The eMLPP subscriber in (B) sets up an eMLPP call towards the PS subscriber in (C.) 

· The call is routed via an intermediate non-3GPP network. 

In this use case the call terminating in (C) shall be treated as a terminating eMLPP call with the priority level either as requested by the calling subscriber at the call set-up in (B) or, if not requested at call set-up, according to the default priority level assigned to the calling eMLPP subscriber. Any ongoing call to or from the PS subscriber in (C) must not be terminated as a result of the terminating eMLPP call. Also, a terminating eMLPP call must not use resources in (C) allocated to PS.
4.6 Use case 6 - eMLPP call to eMLPP subscriber in PS+eMLPP network

The reason for having this use case is to ensure that today’s existing eMLPP networks are not disturbed by the new PS+eMLPP functionality.
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Figure 6 - eMLPP call to eMLPP subscriber in PS+eMLPP network
Use case 6: 

· Two eMLPP subscribers each with assigned maximum and default priority (precedence) levels in the range of eMLPP1 - eMLPP7 belong to two different old networks (A and D) supporting eMLPP only. 

· The eMLPP subscribers roam to two different new networks supporting both PS and eMLPP (B and C) where they will have priority (precedence) levels in the range of eMLPP3 – eMLPP7.  

· The eMLPP subscriber in (B) sets up an eMLPP call towards the eMLPP subscriber in (C.) 

· The call is routed via an intermediate non-3GPP network. 

In this use case the call terminating in (C) shall be treated as a terminating eMLPP call with the priority level either as requested by the calling subscriber at the call set-up in (B) or, if not requested at call set-up, according to the default priority level assigned to the calling eMLPP subscriber. Also, a terminating eMLPP call must not use resources in (C) allocated to PS.

4.7 Use case 7 - Normal call to normal subscriber in PS+eMLPP network

The reason for having this use case is just to have the normal case as a reference and for completeness. 
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Figure 7 - Normal call to normal subscriber in PS+eMLPP network
Use case 7: 

· Two normal subscribers belong to two different new networks (A and D) supporting both PS and eMLPP. 

· The subscribers roam to two different new networks (B and C) supporting both PS and eMLPP. 

· The subscriber in (B) sets up a normal call towards the subscriber in (C.) 

· The call is routed via an intermediate non-3GPP network.

In this use case the call shall be treated as a normal call in all networks. 

4.8 Use case 8 - An eMLPP subscriber roams to a PS+eMLPP network and initiates a call with the PS service code. 

The reason for having this use case is to ensure that eMLPP subscribers shall not be able to initiate PS calls. 
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Figure 8 - An eMLPP subscriber roams to a PS+eMLPP network and initiates a call with the PS service code

Use case : 

· An eMLPP subscriber belongs to a new network (A) supporting both PS and eMLPP. 

· The eMLPP subscriber roams to a new network (B) supporting both PS and eMLPP. 

· The eMLPP subscriber in (B) tries to initiate a PS call using the PS service code. 

· The call set-up is rejected by network (B.) 

In this use case the attempted call set-up in (B) shall be rejected as the eMLPP subscriber is not allowed to initiate PS calls. 

5. Recommendation

We propose that the use cases above are agreed and added to a permanent document, possibly as an annex to the Priority Service Guide, to be used as a base for further work.  
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