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ALTERNATIVE 1(using ESM STATUS message)

***** Next change *****
6.7
Reception of an ESM STATUS message by an ESM entity

The purpose of the sending of the ESM STATUS message is to report either at any time certain error conditions detected upon receipt of ESM protocol data or, in case of a ProSe UE-network relay, IP connectivity information of its remote UE(s) as specified in 3GPP TS 23.303 [31]. The ESM STATUS message can be sent by both the MME and the UE (see example in figure 6.7.1).

If the ESM entity of the UE receives an ESM STATUS message the UE shall take different actions depending on the received ESM cause value:
#43

(Invalid EPS bearer identity);

The UE shall abort any ongoing ESM procedure related to the received EPS bearer identity, stop any related timer, and deactivate the corresponding EPS bearer context locally (without peer to peer signalling between the UE and the MME).

#81

(Invalid PTI value);

The UE shall abort any ongoing ESM procedure related to the received PTI value and stop any related timer.

#97

(Message type non-existent or not implemented);

The UE shall abort any ongoing ESM procedure related to the PTI or EPS bearer identity and stop any related timer.

On receipt of an ESM STATUS message with any other ESM cause value no state transition and no specific action shall be taken as seen from the radio interface, i.e. local actions are possible. 
If the ESM entity of the MME receives an ESM STATUS message the MME shall take different actions depending on the received ESM cause value:
#43

(Invalid EPS bearer identity);

The MME shall abort any ongoing ESM procedure related to the received EPS bearer identity, stop any related timer, and deactivate the corresponding EPS bearer context locally (without peer to peer signalling between the MME and the UE).

#81

(Invalid PTI value);

The MME shall abort any ongoing ESM procedure related to the received PTI value and stop any related timer.

#97

(Message type non-existent or not implemented);

The MME shall abort any ongoing ESM procedure related to the PTI or EPS bearer identity and stop any related timer.
The local actions to be taken by the MME on receipt of an ESM STATUS message with any other ESM cause value are implementation dependent.

[image: image2.emf]UE

Network

ESM STATUS

OR

ESM STATUS


Figure 6.7.1: ESM status procedure
6.7.1
ESM STATUS message for Remote UE report
ESM STATUS message is used for a ProSe UE-to-network relay UE to deliver IP connectivity information of its remote UE(s) to the network as specified in 3GPP TS 23.303 [31].
When the ProSe UE-to-network relay UE establishes or releases PC5 direct link with remote UE(s), the ProSe UE-to-network relay UE shall start the timer Txxxx and send the Remote UE report to the network via ESM STATUS message before expiration of the timer Txxxx and reset the timer Tyyyy if it is running, and start the timer Tyyyy. In this case the ESM cause is set to #128(Remote UE report transaction). The ProSe UE-to-network relay UE may transmit multiple UE’s Remote UE report in an ESM STATUS message. If the ProSe UE-to-network relay UE fails to send the Remote UE report to the network via ESM STATUS message before expiration of the timer Txxxx, the UE shall re-transmit the ESM STATUS message with resetting and restarting the timer Txxxx. This retransmission is repeated by UE implementation-dependent times, which is more than four times.

When the MME receives ESM STATUS message for Remote UE report, it starts the timer Tyyyy and updates the list of remote UE information connected to the ProSe UE-to-network relay UE, and in response the MME shall send the ESM STATUS message without Remote UE report IE which the ESM cause is set to #128(Remote UE report transaction) as an acknowledgement before expiration of the timer Tyyyy. 
If the ProSe UE-to-network relay UE receives the acknowledgement, it stops the timer Tyyyy if it is running. However, if the ProSe UE-to-network relay UE would not receive the acknowledgement until expiration of the timer Tyyyy, the UE shall re-transmit the ESM STATUS message with resetting and restarting the timer Tyyyy. This retransmission is repeated four times, i.e. on the fifth expiry of timer Tyyyy, the UE shall abort the procedure.
***** Next change *****
8.3.15
ESM status

This message is sent by the network or the UE to pass information on the status of the indicated EPS bearer context and report certain error conditions (e.g. as listed in clause 7). See table 8.3.15.1.

Message type:
ESM STATUS

Significance:

dual

Direction:


both

Table 8.3.15.1: ESM STATUS message content

	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	Protocol discriminator
	Protocol discriminator

9.2
	M
	V
	1/2

	
	EPS bearer identity
	EPS bearer identity

9.3.2
	M
	V
	1/2

	
	Procedure transaction identity
	Procedure transaction identity

9.4
	M
	V
	1

	
	ESM status message identity
	Message type

9.8
	M
	V
	1

	
	ESM cause
	ESM cause

9.9.4.4
	M
	V
	1

	
	Remote UE report
	Remote UE report list
9.9.4.x
	O
	TLV
	TBD


8.3.15.x
Remote UE report
This IE is included in the message when the UE acts as a ProSe UE-to-network relay UE and has Remote UE report to be sent to the network.
***** Next change *****
9.9.4.x
Remote UE report list
This parameter is used to deliver IP connectivity information of remote UE(s) to the network.

The Remote UE report list is coded as shown in figure 9.9.4.x.1 and table 9.9.4.x.1.

	
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	Remote UE report list IEI
	octet 1

	
	Length of Remote UE report list contents
	octet 2

	
	Remote UE report 1


	octet 3

octet y+19

	
	Remote UE report 2


	octet y+20

octet 36+y*2

	
	……

	octet 3+(y+17)*i

octet 2+(y+17)*(i+1)

	
	Remote UE report n


	octet 3+(y+17)*(n-1)

octet 2+(y+17)*n


Figure 9.9.4.x.1: Remote UE report list information element

The Remote UE report is coded as shown in figure 9.9.4.x.2 and table 9.9.4.x.2.
	
	8
	
	7
	
	6
	5
	4
	
	3
	
	2
	
	1
	

	
	0
	0
	0
	Spare
0
	0
	0
	0
	Status
	octet 1
	

	
	Remote UE’s User Info


	octet 2

octet y
	

	
	Remote UE’s IPv6 PDN address

	octet y+1

octet y+17
	


Figure 9.9.4.x.2: Remote UE report parameter

Table 9.9.4.x.2: Remote UE report parameter
	Connection status (octet 1)

Bit 

0

connection with the remote UE is released
1

connection with the remote UE is established
User Info (octets 2 to y)

User Info field is coded same as User Info IE in the figure figure 12.x.1.3.1/3GPP TS 24.334 [32] and table 12.x.1.3.1/3GPP TS 24.334 [32]. 

IPv6 PDN address (octets y+1 to y+17)

IPv6 PDN address field contains the remote UE’s IPv6 prefix and the IPv6 prefix is encoded as the 16 octet IPv6 address followed by one octet which specifies the prefix length, which is same as table 10.5.162/3GPP TS 24.008 [13].


Editor’s note (WI: eProSe-ext-CT, CR#xxxx): .length of User Info is dependent on how User Info is used to identify the one-to-one communication user is to be clarified by Stage 2 (e.g., SA3 WG).
***** Next change *****
9.9.4.4
ESM cause

The purpose of the ESM cause information element is to indicate either the reason why a session management request is rejected or message transactions for the remote UE report.

The ESM cause information element is coded as shown in figure 9.9.4.4.1 and table 9.9.4.4.1.

The ESM cause is a type 3 information element with 2 octets length.

	8
	7
	6
	5
	4
	3
	2
	1
	

	ESM cause IEI
	octet 1

	Cause value
	octet 2


Figure 9.9.4.4.1: ESM cause information element
Table 9.9.4.4.1: ESM cause information element
	Cause value (octet 2)

	

	Bits

	8
	7
	6
	5
	4
	3
	2
	1
	
	

	0
	0
	0
	0
	1
	0
	0
	0
	
	Operator Determined Barring

	0
	0
	0
	1
	1
	0
	1
	0
	
	Insufficient resources

	0
	0
	0
	1
	1
	0
	1
	1
	
	Missing or unknown APN

	0
	0
	0
	1
	1
	1
	0
	0
	
	Unknown PDN type

	0
	0
	0
	1
	1
	1
	0
	1
	
	User authentication failed

	0
	0
	0
	1
	1
	1
	1
	0
	
	Request rejected by Serving GW or PDN GW

	0
	0
	0
	1
	1
	1
	1
	1
	
	Request rejected, unspecified

	0
	0
	1
	0
	0
	0
	0
	0
	
	Service option not supported

	0
	0
	1
	0
	0
	0
	0
	1
	
	Requested service option not subscribed

	0
	0
	1
	0
	0
	0
	1
	0
	
	Service option temporarily out of order

	0
	0
	1
	0
	0
	0
	1
	1
	
	PTI already in use

	0
	0
	1
	0
	0
	1
	0
	0
	
	Regular deactivation

	0
	0
	1
	0
	0
	1
	0
	1
	
	EPS QoS not accepted

	0
	0
	1
	0
	0
	1
	1
	0
	
	Network failure

	0
	0
	1
	0
	0
	1
	1
	1
	
	Reactivation requested

	0
	0
	1
	0
	1
	0
	0
	1
	
	Semantic error in the TFT operation

	0
	0
	1
	0
	1
	0
	1
	0
	
	Syntactical error in the TFT operation

	0
	0
	1
	0
	1
	0
	1
	1
	
	Invalid EPS bearer identity

	0
	0
	1
	0
	1
	1
	0
	0
	
	Semantic errors in packet filter(s)

	0
	0
	1
	0
	1
	1
	0
	1
	
	Syntactical errors in packet filter(s)

	0
	0
	1
	0
	1
	1
	1
	0
	
	Unused (see NOTE 2)

	0
	0
	1
	0
	1
	1
	1
	1
	
	PTI mismatch

	0
	0
	1
	1
	0
	0
	0
	1
	
	Last PDN disconnection not allowed

	0
	0
	1
	1
	0
	0
	1
	0
	
	PDN type IPv4 only allowed

	0
	0
	1
	1
	0
	0
	1
	1
	
	PDN type IPv6 only allowed

	0
	0
	1
	1
	0
	1
	0
	0
	
	Single address bearers only allowed

	0
	0
	1
	1
	0
	1
	0
	1
	
	ESM information not received

	0
	0
	1
	1
	0
	1
	1
	0
	
	PDN connection does not exist

	0
	0
	1
	1
	0
	1
	1
	1
	
	Multiple PDN connections for a given APN not allowed

	0
	0
	1
	1
	1
	0
	0
	0
	
	Collision with network initiated request

	0
	0
	1
	1
	1
	0
	1
	1
	
	Unsupported QCI value

	0
	0
	1
	1
	1
	1
	0
	0
	
	Bearer handling not supported

	0
	1
	0
	0
	0
	0
	0
	1
	
	Maximum number of EPS bearers reached

	0
	1
	0
	0
	0
	0
	1
	0
	
	Requested APN not supported in current RAT and PLMN combination

	0
	1
	0
	1
	0
	0
	0
	1
	
	Invalid PTI value

	0
	1
	0
	1
	1
	1
	1
	1
	
	Semantically incorrect message

	0
	1
	1
	0
	0
	0
	0
	0
	
	Invalid mandatory information

	0
	1
	1
	0
	0
	0
	0
	1
	
	Message type non-existent or not implemented

	0
	1
	1
	0
	0
	0
	1
	0
	
	Message type not compatible with the protocol state

	0
	1
	1
	0
	0
	0
	1
	1
	
	Information element non-existent or not implemented

	0
	1
	1
	0
	0
	1
	0
	0
	
	Conditional IE error

	0
	1
	1
	0
	0
	1
	0
	1
	
	Message not compatible with the protocol state

	0
	1
	1
	0
	1
	1
	1
	1
	
	Protocol error, unspecified

	0
	1
	1
	1
	0
	0
	0
	0
	
	APN restriction value incompatible with active EPS bearer context

	1
	0
	0
	0
	0
	0
	0
	0
	
	Remote UE report transaction (see NOTE 3)

	
	
	
	
	
	
	
	
	
	

	Any other value received by the UE shall be treated as 0010 0010, "service option temporarily out of order". Any other value received by the network shall be treated as 0110 1111, "protocol error, unspecified".

	

	NOTE 1:
The listed cause values are defined in annex B.
NOTE 2: 
This value was allocated in earlier versions of this protocol, but there is no situation where this value can be used. If received by the network, it shall be treated as 0110 1111, "protocol error, unspecified".
NOTE 3:
The listed cause value is used to indicate remote UE report transactions. The value received by the network indicates that IP connectivity information of remote UE(s) is included. The value received by the ProSe UE-to-network relay indicates acknowledgement to the remote UE report.


***** Next 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 THE
1st, 2nd, 3rd, 4th EXPIRY (NOTE 1)

	T3480
	8s
	PROCEDURE TRANSACTION PENDING
	BEARER RESOURCE ALLOCATION REQUEST sent

	ACTIVATE DEDICATED EPS BEARER CONTEXT REQUEST received or MODIFY EPS BEARER CONTEXT REQUEST received or BEARER RESOURCE ALLOCATION REJECT received
	Retransmission of BEARER RESOURCE ALLOCATION REQUEST


	T3481
	8s
	PROCEDURE TRANSACTION PENDING
	BEARER RESOURCE MODIFICATION REQUEST sent
	ACTIVATE DEDICATED EPS BEARER CONTEXT REQUEST received or MODIFY EPS BEARER CONTEXT REQUEST received or DEACTIVATE EPS BEARER CONTEXT REQUEST received or BEARER RESOURCE MODIFICATION REJECT received
	Retransmission of BEARER RESOURCE MODIFICATION REQUEST

	T3482
	8s
	PROCEDURE TRANSACTION PENDING
	An additional PDN connection is requested by the UE which is not combined in attach procedure
	ACTIVE DEFAULT EPS BEARER CONTEXT REQUEST received or PDN CONNECTIVITY REJECT received
	Retransmission of PDN CONNECTIVITY REQUEST

	T3492
	6s
	PROCEDURE TRANSACTION PENDING
	PDN DISCONNECT REQUEST sent
	DEACTIVATE EPS BEARER CONTEXT REQUEST received or PDN DISCONNECT REJECT received
	Retransmission of PDN DISCONNECT REQUEST

	Back-off timer
	
	
	defined in 3GPP TS 24.008 [13]
	
	

	Txxxx
	8s
	
	DIRECT_COMMUNICATION_ACCEPT message sent via PC5, or DIRECT_COMMUNICATION_RELEASE message received or sent via PC5
	ESM STATUS message for Remote UE report sent
	Retransmission of ESM STATUS message for Remote UE report

	Tyyyy
	8s
	
	ESM STATUS message for Remote UE report sent
	ESM STATUS message for ackwledgement received
	Retransmission of ESM STATUS message for Remote UE report

	NOTE 1:
Typically, the procedures are aborted on the fifth expiry of the relevant timer. Exceptions are described in the corresponding procedure description.


NOTE 1:
The back-off timer is used to describe a logical model of the required UE behaviour. This model does not imply any specific implementation, e.g. as a timer or timestamp.
NOTE 2:
Reference to back-off timer in this section can either refer to use of timer T3396 or to use of a different packet system specific timer within the UE. Whether the UE uses T3396 as a back-off timer or it uses different packet system specific timers as back-off timers is left up to UE implementation.
Table 10.3.2: EPS session management timers – network side

	TIMER NUM.
	TIMER VALUE
	STATE
	CAUSE OF START
	NORMAL STOP
	ON THE
1st, 2nd, 3rd, 4th EXPIRY (NOTE 1)

	T3485
	8s
	BEARER CONTEXT ACTIVE PENDING
	ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST sent
ACTIVATE DEDICATED EPS BEARER CONTEXT REQUEST sent
	ACTIVATE DEFAULT EPS BEARER CONTEXT ACCEPT received 
or ACTIVATE DEFAULT EPS BEARER CONTEXT REJECT received 
or ACTIVATE DEDICATED EPS BEARER CONTEXT ACCEPT received 
or ACTIVATE DEDICATED EPS BEARER CONTEXT REJECT received
	Retransmission of the same message

	T3486
	8s
	BEARER CONTEXT MODIFY PENDING
	MODIFY EPS BEARER CONTEXT REQUEST sent
	MODIFY EPS BEARER CONTEXT ACCEPT received 
or MODIFY EPS BEARER CONTEXT REJECT received
	Retransmission of MODIFY EPS BEARER CONTEXT REQUEST

	T3489
	4s
	PROCEDURE TRANSACTION PENDING
	ESM INFORMATION REQUEST sent
	ESM INFORMATION RESPONSE received


	Retransmission of ESM INFORMATION REQUEST on 1st and 2nd expiry only

	T3495
	8s
	BEARER CONTEXT INACTIVE PENDING
	DEACTIVATE EPS BEARER CONTEXT REQUEST sent
	DEACTIVATE EPS BEARER CONTEXT ACCEPT received
	Retransmission of DEACTIVATE EPS BEARER CONTEXT REQUEST

	Tyyyy
	8s
	
	ESM STATUS message for Remote UE report received
	ESM STATUS message for ackwledgement sent
	

	NOTE 1:
Typically, the procedures are aborted on the fifth expiry of the relevant timer. Exceptions are described in the corresponding procedure description.
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