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1. Introduction
The maximum number of simultaneous EPS bearer contexts is aligned with GPRS requirements, where the maximum number of NSAPIs does not allow more than 11 simultaneous PDP contexts. 
In practice the UEs (and the networks) do not necessarily support even that many PDP contexts, but implementations typically support much fewer simultaneous contexts. Implementations supporting 1 or 3 or 5 contexts are widely deployed. The need of simultaneous contexts also depends on whether multiple IP versions are supported and whether the serving network can assign a dual stack IPv46 context or has to assign separate contexts for each IP version.
For PS emergency services the UE needs to support at least one context for signalling and another for user media. UE that initiates emergency call while in limited service state performs emergency attach first, and in this case the UE has got no previous contexts, hence the supported maximum number of contexts is not an issue in limited service.

A UE that has successfully attached to the serving PLMN typically has got some contexts active. If it needs to initiate a PS emergency call, it will not perform attach, but request emergency bearers additionally to the already existing contexts. Emergency bearers correspond to context that is dedicated for emergency use only, so those will be set up additionally to the existing contexts. If the additional contexts exceed the maximum limit of simultaneous contexts that are supported by the UE, then the UE needs to either deactivate some selected contexts first or tear down all of them. 
In GPRS, the UE uses PDP contexts, and there it is possible for the UE to indicate NSAPI bitmap table in connection establishment signalling to the network. This allows UE to locally deactivate contexts and then to indicate this to the network. In EPS, some EMM messages (EXTENDED SERVICE REQUEST, TAU REQUEST, TAU ACCEPT) allow the indication of active EPS bearer context status, but the procedure for local deactivation of contexts to make space for emergency call is not specified.
Having to deactivate existing contexts to relieve resources for emergency call is in some cases problematic. It is a rare case, but when case 1 or 2 apply, then the UE cannot establish bearers for emergency services (emergency PDN connection with default bearer and one or more dedicated bearer for emergency session) that it would be allowed to establish if it had the necessary resources available. Item 3 is only an optimisation of one special case and therefore less important.
1. If the UE is in idle mode and is barred, deactivation of contexts is not allowed even though an emergency call would be allowed.
2. Due to the always-on concept the UE is not allowed to deactivate its only EPS bearer context

3. Delay before the PS emergency session can be set up

These cases are not very common, but possible, and therefore guidance for the UE implementation is needed.

2. Possible solutions
2.1. Detach followed by emergency attach 
UE performs a local detach followed by an emergency attach and the establishment of emergency context. This is shown in figure 1 below.


[image: image1]
Figure 1

Specification changes needed:

· Local detach must be specified

Pros: 
+Re-uses existing procedures

Cons: 
-Delay before setting up PS emergency call

-Any other possibly ongoing service discontinued (also user should be informed / involved)
-Emergency attach is a limited service procedure which might not be allowed in all countries
2.2 Local deactivation of contexts followed by emergency context request
The UE performs a local deactivation of one or more contexts to make space for the emergency context(s). The new context status after the local deactivation(s) is indicated to the network via one of the already existing MM procedures which may be used to synchronize the context status: TAU/RAU or  EXTENDED SERVICE REQUEST

In Figure 2 it is shown how the UE synchronises the context status bit map in the TAU/RAU. 
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Figure 2

Specification changes needed:

· Local deactivation for this use case needs to be specified

· Needs to be specified that the UE sends a TAU/RAU in order to synchronise the bearer contexts prior to requesting for emergency bearer services. 
Pros: 
+Partly re-uses existing procedures (PDP / EPS context synchronization)

+Only short delay before emergency session setup

+EPS context status and PDP context status already included in TAU request and RAU request
Cons:
-UE choice of context to drop is not specified (This might be left implementation specific.)

The other variant of the same principle is to use the EXTENDED SERVICE REQUEST for synchronization of contexts, using the same bitmap which the UE can use to indicate its own understanding of the active contexts after local deactivation. This is shown in Figure 3.
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Figure 3

 Specification work related with this variant would be:

- Local deactivation for this use case needs to be specified

- UE emergency procedures to use this method need to be specified 

Pros: 
+Partly re-uses existing procedures (PDP / EPS context synchronization)


+Only short delay before emergency session setup (shorter delay compared to delay with TAU)
+EPS context status and PDP context status already included in EXTENDED SERVICE REQUEST

  and SERVICE REQUEST request

Cons: 
-UE decision which context to drop is not specified (but it might be appropriate to leave this implementation specific?)


-The legacy EPS network supports the Extended Service Request for CSFB only. 

2.3 Re-activation of existing context
The UE performs local de-activation of one or more context to make space for emergency context, but the difference to Figures 2 and 3 is that the UE skips context status synchronization and relies on the network to process the new activation request (which is sent with an existing NSAPI / EBI) as a re-activation request with new parameters, and to continue the activation and overwrite the old context data. 

Such a solution would omit TAU / RAU as shown in Figure 4 below. The collision handling requirement for the re-establishment of an existing context has been specified for the SGSN, but not for the MME. 
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Figure 4

Specification work related with this variant would be:

- The reactivation of an EPS bearer context in the MME should be added
- UE emergency procedures to use this method need to be specified both for GPRS and EPS

Pros: 
+Partly re-uses existing procedures (context re-activation in GPRS)

+Only a short delay before emergency session setup

Cons: 
-Pre-rel-11 EPS networks do not support EPS bearer context re-activation, so why add a new EPS procedure instead of using the already existing context synchronisation procedure? 
-The UE decision which context to drop is not specified (but it might be appropriate to leave this implementation specific?)

2.4 Explicit de-activation of contexts with emergency establishment cause
The UE performs an explicit deactivation of one or more contexts to make space for emergency context as shown below in figure 5.
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Figure 5
Specification changes needed:

· UE emergency procedures to use this method need to be specified.

Pros: 
+Re-uses existing procedures

Cons: 
-Delay before setting up PS emergency session
3. Proposal
It is proposed that local de-activation of contexts followed by synchronization of context status with TAU/RAU as shown in Figure 2 in chapter 2.2 is the most promising candidate solution. If this principle can be endorsed, then the originators volunteer to provide a Rel-11 CR on the preferred solution.
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