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Introduction

Further to CT1#51bis introducing the ESM messages description, the UE requested bearer resource allocation procedure and the UE requested bearer resource release procedure need clarifications.
This contribution proposes to add stage 3 details for these procedures in 3GPP TS 23.401. In details, this contribution proposes:
· to introduce the T3480 (resp. T3490) timer handling in the UE for the UE requested bearer resource allocation procedure (resp. the UE requested bearer resource release procedure);
· to add an ESM cause parameter in the Bearer Resource Release Request message

· to clarify that the network may invoke the EPS bearer context modification procedure if the UE requested bearer resource allocation procedure or the UE requested bearer resource release procedure is accepted by the network.
Discussion

UE requested bearer resource allocation procedure

As for the UE requested bearer resource allocation procedure, TS 24.301 mentions the editor’s note in section 6.1.3.2 about ESM sublayer states in the UE as follows: 

Editor's note: It is FFS how to describe the UE initiated EPS bearer resource allocation by this state machine.
The response to the UE requested bearer resource allocation can be either:

· a new dedicated EPS bearer context activation, hence the UE would move from INACTIVE state to ACTIVE state or

· an EPS bearer context modification, hence UE would remain in ACTIVE state.

Due to this double alternative as for the source state and the target state, we propose not to add any new state say ACTIVE PENDING in the UE. A new state would mean the UE is creating a new pending EPS bearer context which it may to remove depending on the outcome of the procedure. This would lead to unnecessary processing in this case.
Proposal 1: No new state in the state machine of the EPS bearer context in the UE further to sending BEARER RESOURCE ALLOCATION REQUEST message.
UE requested bearer resource release procedure
The response to the UE requested bearer resource release can be either:

· a dedicated EPS bearer context deactivation, hence the UE would move from ACTIVE state to INACTIVE state or

· an EPS bearer context modification, hence UE would remain in ACTIVE state.

Due to this double alternative as for the source state and the target state, we propose not to add any new state say INACTIVE PENDING in the UE. A new state would mean the default EPS bearer context on which the UE requests bearer resource(s) release using an aggregate of packet filter(s) (ie TFT) and all the associated dedicated EPS bearer contexts dealing with this TFT in the UE would move to this state on sending the request. Upon receipt of the response, these same EPS bearer contexts would change state again.
To avoid this state change of multiple EPS bearer contexts, we do the proposal below.
Proposal 2: No new state in the state machine of the EPS bearer context in the UE further to sending BEARER RESOURCE RELEASE REQUEST message.

Proposal

It is proposed to update 3GPP TS 24.301, introducing timers handling in the UE for the UE requested bearer resource allocation procedure and the UE requested bearer resource release procedure, based on discussion above.
First change
6.1.3.2
ESM sublayer states in the UE

6.1.3.2.1
BEARER CONTEXT INACTIVE

No EPS bearer context exists. The UE can move to this state further to the UE requested bearer resource release procedure.
6.1.3.2.2
BEARER CONTEXT ACTIVE

The EPS bearer context is active in the UE. The UE can move to this state further to the UE requested bearer resource allocation procedure or UE requested bearer resource release procedure.
Editor's note: The need for an additional state for the activation of a default EPS bearer context is FFS.

Editor's note: It is FFS how the activation of default EPS bearer context(s) between the UE and multiple PDN GWs can be described by this state machine.
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Figure 6.1.3.2.2.1: The bearer context states in the UE (overview)
Second change
6.1.3.3
ESM sublayer states in the MME

6.1.3.3.1
BEARER CONTEXT INACTIVE

No EPS bearer context exists.

6.1.3.3.2
BEARER CONTEXT ACTIVE PENDING
The network has initiated an EPS bearer context activation towards the UE. This can occur further to the UE requested bearer resource allocation procedure from the UE.
6.1.3.3.3
BEARER CONTEXT ACTIVE
The EPS bearer context is active in the network.

6.1.3.3.4
BEARER CONTEXT INACTIVE PENDING
The network has initiated an EPS bearer context deactivation towards the UE. This can occur further to the UE requested bearer resource release procedure.
6.1.3.3.5
BEARER CONTEXT MODIFY PENDING
The network has initiated an EPS bearer context modification towards the UE. This can occur further to the UE requested bearer resource allocation procedure or the UE requested bearer resource release procedure.
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Figure 6.1.3.3.5.1: The bearer context states in the network (overview)
Third change
6.5.3
UE requested bearer resource allocation procedure

6.5.3.1
General

The purpose of the UE requested bearer resource allocation procedure is for a UE to request the allocation of bearer resources for new service data flows. If accepted by the network, this procedure invokes either the dedicated EPS bearer context activation procedure or the EPS bearer context modification procedure.

6.5.3.2
UE requested bearer resource allocation procedure initiation

In order to request the allocation of bearer resources for new service data flows, the UE shall send a BEARER RESOURCE ALLOCATION REQUEST message to the MME and starts timer T3480.  The UE shall ensure that the selected PTI to be included in the BEARER RESOURCE ALLOCATION REQUEST is not currently being used by another EPS Session Management entity in the UE. The UE may include a Protocol configuration options IE in the BEARER RESOURCE ALLOCATION REQUEST message if the UE wishes to transmit (protocol) data (e.g. configuration parameters, error codes or messages/events) to the network.
Editor's note: The SDF QoS parameters to be sent are FFS.

6.5.3.3
UE requested bearer resource allocation procedure accepted by the network

Upon receipt of the BEARER RESOURCE ALLOCATION REQUEST message, the MME checks whether the EPS bearer requested by the UE can be established by verifying the bearer identity given in the Linked EPS bearer identity  IE to be any of the active default EPS bearer context(s).
If the bearer resource allocation requested is accepted by the network, the MME shall initiate either the dedicated EPS bearer context activation procedure or one of the EPS bearer context modification procedures. Upon receipt of the ACTIVATE DEDICATED EPS BEARER CONTEXT REQUEST or MODIFY EPS BEARER CONTEXT REQUEST, the UE shall stop timer T3480. 
If the ACTIVATE DEDICATED EPS BEARER CONTEXT REQUEST is received, the UE shall enter the state BEARER CONTEXT ACTIVE and verifies that the bearer identity given in the EPS bearer identity IE is not already used by any dedicated EPS bearer contexts associated with the included linked EPS bearer identity.
If the MODIFY EPS BEARER CONTEXT REQUEST is received, the UE verifies that the bearer identity given in the EPS bearer identity IE is any of the active EPS bearer context.
Then, the UE shall release the PTI value and can reassign it for another ESM procedure.
Fourth change
6.5.4
UE requested bearer resource release procedure

6.5.4.1
General

The purpose of the UE requested bearer resource release procedure is for a UE to request the release of bearer resources related to specific service data flows. If accepted by the network, this procedure invokes either the dedicated bearer context deactivation procedure or one of the EPS bearer context modification procedures.

6.5.4.2
UE requested bearer resource release procedure initiation
In order to request the release of bearer resources for specific service data flows, the UE shall send a BEARER RESOURCE RELEASE REQUEST message to the MME and starts timer T3490.  The UE shall ensure that the selected PTI to be included in the BEARER RESOURCE RELEASE REQUEST is not currently being used by another EPS Session Management entity in the UE. The UE may include a Protocol configuration options IE in the BEARER RESOURCE RELEASE REQUEST message if the UE wishes to transmit (protocol) data (e.g. configuration parameters, error codes or messages/events) to the network.
The cause code typically indicates one of the following:

# 36:
regular deactivation;

      # 37:
QoS not accepted.
6.5.4.3
UE requested bearer resource release procedure accepted by the network

Upon receipt of the BEARER RESOURCE RELEASE REQUEST message, the MME checks whether the requested bearer resource can be released by verifying the bearer identity given in the Linked EPS bearer identity  IE to be any of the active default EPS bearer context(s).
If the bearer resource release requested is accepted by the network, the MME shall initiate either the dedicated bearer context deactivation procedure or one of the EPS bearer context modification procedures. Upon receipt of the DEACTIVATE DEDICATED EPS BEARER CONTEXT REQUEST or MODIFY EPS BEARER CONTEXT REQUEST, the UE shall stop timer T3490.

If the DEACTIVATE EPS BEARER CONTEXT REQUEST is received, the UE shall enter the state BEARER CONTEXT INACTIVE.

The UE verifies that the bearer identity given in the EPS bearer identity IE is any of the active EPS bearer contexts associated with the included linked EPS bearer identity.

Then, the UE shall release the PTI value and can reassign it for another ESM procedure.
Fifth change
10.3
Timers of EPS session management

Table 10.3-1: EPS session management timers – UE side

	TIMER NUM.
	TIMER VALUE
	STATE
	CAUSE OF START
	NORMAL STOP
	ON 
EXPIRY

	T3480
	FFS
	BEARER CONTEXT ACTIVE or BEARER CONTEXT INACTIVE
	BEARER RESOURCE ALLOCATION REQUEST sent
	ACTIVATE DEDICATED EPS BEARER CONTEXT REQUEST or MODIFY EPS BEARER CONTEXT REQUEST or BEARER RESOURCE ALLOCATION REJECT received
	Retransmission of BEARER RESOURCE ALLOCATION REQUEST

	T3490
	8s
	BEARER CONTEXT ACTIVE
	BEARER RESOURCE RELEASE REQUEST sent
	DEACTIVATE EPS BEARER CONTEXT REQUEST, MODIFY EPS BEARER CONTEXT REQUEST received
	Retransmission of BEARER RESOURCE RELEASE REQUEST
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