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1. Introduction
The TR 24.801 [1] currently does not specify how to identify the messages in the EPS procedures that change status of EPS Bearers, i.e. activate, modify and deactivate EPS Bearer. It is proposed to use a combination of PTI and EPS bearer identity.
1.1 Background

The EPS Bearer procedures activate, modify and deactivate are initiated from the network but may be requested by the UE. To be able to decide what messages belong to a certain procedure instance, there should be identifiers in the ESM message header.

In the case with network initiated EPS Bearer procedures the EPS bearer identity could be used, as this identifier is known by the network when sending the first message to the UE. A reply from the UE will include the same EPS bearer identity.

When the UE initiates an EPS Bearer procedure an EPS bearer identity might not be known. In 23.401 the parameter Procedure Transaction Identifier, PTI, is specified to be an identifier chosen by the UE to identify the messages in a procedure. The UE might also send several EPS Bearer modification procedure initiations before there is a reply from the network. The network response on a UE requested EPS Bearer modification procedure will along the EPS bearer identity also include the PTI so the UE can tell which request the response belongs to.

As there is a risk that both network and UE simultaneously will initiate an EPS Bearer modification procedure on the same EPS Bearer it must be possible to distinguish UE initiated procedures from network initiated procedures in each individual message. Table 1 contains the messages relevant for this issue and the presence of EPS bearer identity and PTI.

Table 1: ESM Messages

	Message
	UE initiated
	NW initiated
	EPS bearer id
	PTI

	ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST
	
	X
	M
	O

	ACTIVATE DEFAULT EPS BEARER CONTEXT ACCEPT
	X
	
	M
	-

	ACTIVATE DEFAULT EPS BEARER CONTEXT REJECT
	X
	
	M
	-

	BEARER RESOURCE ALLOCATION REQUEST
	X
	
	-
	M

	ACTIVATE DEDICATED EPS BEARER CONTEXT REQUEST
	
	X
	M
	O

	ACTIVATE DEDICATED EPS BEARER CONTEXT ACCEPT
	X
	
	M
	-

	ACTIVATE DEDICATED EPS BEARER CONTEXT REJECT
	X
	
	M
	-

	BEARER RESOURCE ALLOCATION REJECT
	
	X
	-
	M

	MODIFY EPS BEARER CONTEXT REQUEST
	
	X
	M
	O

	MODIFY EPS BEARER CONTEXT ACCEPT
	X
	
	M
	-

	MODIFY EPS BEARER CONTEXT REJECT
	X
	
	M
	-

	BEARER RESOURCE RELEASE REQUEST
	X
	
	-
	M

	BEARER RESOURCE RELEASE REJECT
	
	X
	-
	M

	PDN CONNECTIVITY REQUEST
	X
	
	-
	M

	PDN CONNECTIVITY REJECT
	
	X
	-
	M

	PDN DISCONNECT REQUEST
	X
	
	-
	M

	DEACTIVATE EPS BEARER CONTEXT REQUEST
	
	X
	M
	O

	DEACTIVATE EPS BEARER CONTEXT ACCEPT
	X
	
	M
	-


As can be seen in table 1 there are four messages that have the type Optional for PTI, the other messages have PTI and EPS bearer identity either as Mandatory or non-existing.  Thus, it is these four network initiated messages that are applicable for an revised handling of the included identities to make the identification more clear and simpler.
1.2 Possible solutions

Four alternatives have been identified as listed below.
1.2.1 Make EPS bearer id and PTI  mandatory
 If PTI is made mandatory the type of this IE can be changed from TV to V and thus save 8 bits in the messages when PTI needs to be included. On the other hand a value needs to be included also in the messages that do not need PTI thus waste the number of bits equal to the length of PTI (FFS). 
If  also EPS bearer id is made mandatory in all EPS bearer modification messages, the length of EPS bearer id will be wasted in the messages where only PTI is needed. Thus by making both identifiers mandatory in all messages there will be a waste of length of PTI or EPS bearer id except for four messages in the case of UE initiated procedures.
The length of EPS bearer id is not currently known until a decision has been made in SA2 as a respose to the LS (C1‑080760) sent by CT1 to SA2. However we assume for interworking reasons that the response will be that EPS bearer id will not be longer than NSAPI in GERAN/UTRAN, ie 4 bits. Then there is a possibility for optimization if we also assume that PTI will not need more values than EPS bearer id and the two identifiers can be combined into one mandatory octet. 

By making both EPS Bearer id and PTI Mandatory, the decoding and identification of ESM messages will be easy and straight-forward for the UE. If combined into one octet the bit usage will be the same as the current definitions, except for the messages in which PTI is Optional. In those messages two octets will be saved when using UE initiated procedures compared to the current definitions in TS 24.301.
The usage of a reserved PTI value when the message is network initiated and not a response to a UE request will add the benefit to make it clearer and easier for the UE to decode and decide the reason for the received message (NW initiated or UE requested).
Our primary proposal for this alternative would be to combine the two identifiers in one octet to optimise the bit usage and as a secondary option to use two separate octets.
1.2.2 Introduce a flag in the general ESM message header to indicate the precence of PTI
If a flag bit is added to the general ESM message header in it will be clear and easy for the UE to decide if the received message is network initiated or UE requested . In the case of a UE requested procedure the PTI IE has to be decoded to find which request it is a response to. In the case of a network initiated procedure it will be clear to the UE already by reading the flag bit that it is not a response to a UE request.

The bits used to carry the PTI value will need to be as current, where no bits are used for network initiated procedures and type plus value will be transferred in responses to UE requests. The flag can be defined to use one of the currently not used bits, thus not any additional bits to the messages. By adding the flag to the general  ESM message header the handling in the UE will be simpler as the flag is always present.
An objection to this alternative is that by using the bits currently used for the skip indicator to carry the flag we will prevent a possible extention of  Protocol Discriminator. This extension is prepared in the Protocol Discriminator definition and with the current usage in EPS not unlikely to be needed.

If a new octet is introduced to carry the flag bit, there is no gain compared to alternative one, only more complex handling.

1.2.3 Introduce a flag in the ESM message header of the affected messages to indicate the precence of PTI
If a flag bit is added to the ESM message header in the messages that optionally carries PTI the handling will in principle be the same as in the previous case with the exception that the UE have to decode the message type before realizing if the PTI flag is relevant or not.
The bit usage will be the same as in the case with a PTI flag in the general ESM header, and the problem where to place the flag bit also the same.
1.2.4 Clarify PTI Optional
As the messages currently are defined, the textual description says that PTI shall be included whenever the messages are sent in response to UE requests and not in the case of network initiated procedures. The message definitions including IE’s have PTI presence as ‘optional’.  The message definitions should be updated with notes clearly stating that the PTI shall be included if the message is sent in reponse to a UE request and shall not be included in network initiated procedures.
This change does not affect the number of bits transferred.
2. Reason for Change
The reason for the changes are firstly to clarify the ESM message definitions and description for the PTI handling and also to facilitate the decoding of messages received by the UE.
3. Conclusions
Of the four identified alternatives it is recommended to update TS 24.301 according to alternative one, “Make EPS bearer id and PTI mandatory”.
An example is given in Table 2 how a message according to alternative one will look like if it can be agreed to use four bits for both EPS bearer id and PTI.
Table 2: ACTIVATE DEDICATED EPS BEARER CONTEXT REQUEST message content, alternative 1
	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	Protocol discriminator
	Protocol discriminator


	M
	V
	1/2

	
	Skip indicator
	Skip indicator

6.6.3
	M
	V
	1/2

	
	EPS bearer identity

	EPS bearer identity

	M
	V
	1/2

	
	Procedure transaction identifier


	Procedure transaction identifier


	M
	V
	1/2

	
	Activate dedicated EPS bearer context request message identity
	Message type


	M
	V
	1

	
	Linked EPS bearer identity
	EPS bearer identity


	M
	FFS
	FFS

	
	Uplink TFT
	Traffic Flow Template

TS 24.008 / 10.5.6.1
	O
	TLV
	3-257

	
	Negotiated QoS
	Quality of service

TS 24.008 / 10.5.6.5
	O
	TLV
	14-18

	
	Negotiated LLC SAPI
	LLC service access point identifier
TS 24.008 / 10.5.6.9
	O
	TV
	2

	
	Radio priority
	Radio priority

TS 24.008 / 10.5.7.2
	O
	TV
	1

	
	Packet Flow Identifier
	Packet Flow Identifier

TS 24.008 / 10.5.6.11
	O
	TLV
	3

	FFS
	Protocol configuration options
	Protocol configuration options

TS 24.008 / 10.5.6.3
	O
	TLV
	3-253

	FFS
	NAS message sequence number for downlink
	NAS message sequence number
	O (FFS)
	FFS
	FFS

	FFS
	Message authentication code
	Message authentication code


	O (FFS)
	FFS
	FFS


If it is seen necessary to have full octets to carry the values of EPS bearer id and PTI, the messages will be according to the example in Table 3 below.

Table 3: ACTIVATE DEDICATED EPS BEARER CONTEXT REQUEST message content, alternative 2
	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	Protocol discriminator
	Protocol discriminator


	M
	V
	1/2

	
	Skip indicator
	Skip indicator

6.6.3
	M
	V
	1/2

	
	EPS bearer identity

	EPS bearer identity

	M
	V
	1

	
	Procedure transaction identifier


	Procedure transaction identifier


	M
	V
	1

	
	Activate dedicated EPS bearer context request message identity
	Message type


	M
	V
	1

	
	Linked EPS bearer identity
	EPS bearer identity


	M
	FFS
	FFS

	
	Uplink TFT
	Traffic Flow Template

TS 24.008 / 10.5.6.1
	O
	TLV
	3-257

	
	Negotiated QoS
	Quality of service

TS 24.008 / 10.5.6.5
	O
	TLV
	14-18

	
	Negotiated LLC SAPI
	LLC service access point identifier
TS 24.008 / 10.5.6.9
	O
	TV
	2

	
	Radio priority
	Radio priority

TS 24.008 / 10.5.7.2
	O
	TV
	1

	
	Packet Flow Identifier
	Packet Flow Identifier

TS 24.008 / 10.5.6.11
	O
	TLV
	3

	FFS
	Protocol configuration options
	Protocol configuration options

TS 24.008 / 10.5.6.3
	O
	TLV
	3-253

	FFS
	NAS message sequence number for downlink
	NAS message sequence number
	O (FFS)
	FFS
	FFS

	FFS
	Message authentication code
	Message authentication code


	O (FFS)
	FFS
	FFS


4. Proposal
It is proposed to update TS 24.301 according to alternative one, “Make EPS bearer id and PTI mandatory” and in this alternative to combine EPS bearer id and PTI in one octet. If there is an agreement, Ericsson would be glad to provide a CR to detail the changes to TS 24.301.






















