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1
Inconsistency between 24.008 and 25.331 regarding signalling connection release

According to 24.008, when the final MM connection has been released the UE MM layer starts timer T3240 and enters the WAIT FOR NETWORK COMMAND state. In this state the UE is expecting that the network will either release the signalling connection or follow on with further MM signalling. If the network does not release the signalling connection or send another MM message and the timer T3240 expires then the UE MM layer 'aborts the RR connection' and returns to MM-IDLE state. In the context of UMTS, the MM layer will request the RRC layer to transmit a Signalling Connection Release Request message and then return to MM-IDLE state. When in MM-IDLE state, the MM layer does not consider that it has an established signalling connection but the RRC layer still considers that a signalling connection exists until the network responds with a Signalling Connection Release message.

Two consequences can arise from the MM layer in the UE and the RRC layer in the UE being out of sync with regard to the established signalling connection.

· It becomes ambiguous when the UE should send a Initial Direct Transfer message. Should this message be sent when the MM layer requests the establishment of a signalling connection (i.e. when the UE MM layer moves out of MM-IDLE state), or should this message only be sent when the MM layer requests transmission of a message and RRC layer considers that there is no established signalling connection?

· When a downlink direct transfer message is received by the UE RRC layer, which considers the signalling connection to be established, it will forward the message to the MM layer. However, if the MM layer has returned to the MM-IDLE state it will not be expecting to receive any message.

1.1
Proposal

It is proposed to change 25.331 so that the UE RRC layer considers the signalling connection to be released when it has transmitted the Signalling Connection Release Request message (i.e. the CN domain is removed from the variable ESTABLISHED_SIGNALLING_CONNECTIONS). This will ensure that the UE MM layer and UE RRC layer remain in sync with regard to the established signalling connections and it removes the ambiguity about when Initial Direct Transfer message should be sent.

Upon receiving the Signalling Connection Release Request message the network will request the signalling connection release form upper layers on the network side and may transmit a Signalling Connection Release message or RRC Connection Release message. With the proposed change the transmission of the Signalling Connection Release message is not necessary but would not cause any error condition in the receiving UE.

This proposed change has an isolated impact as it only effects the functionality that it is intended to correct.

2
Signalling connection release when RABs exist

The Signalling Connection Release procedure allows a signalling connection to be released even if the UE has existing RABs for that CN domain. The Radio Bearer Release procedure may include the IE "Signalling Connection Release Indication" to release a signalling connection after a RAB(s) has been released. However, if this procedure  releases the signalling connection of a CN domain for which RABs still exits then it is considered as an error case.

2.1
Proposal

It is proposed that the signalling connection release procedure should be aligned with the Radio Bearer Release Procedure and the release of a signalling connection of a CN domain for which RABs still exists should be considered as an error case and the UE should transmit an RRC Status message.
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8.1.8
Initial Direct transfer
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Figure 14: Initial Direct transfer in the uplink, normal flow

8.1.8.1
General

The initial direct transfer procedure is used in the uplink to establish a signalling connection. It is also used to carry an initial upper layer (NAS) message over the radio interface.

8.1.8.2
Initiation of Initial direct transfer procedure in the UE

In the UE, the initial direct transfer procedure shall be initiated, when the upper layers request establishment of a signalling connection. This request also includes a request for the transfer of a NAS message.

Upon initiation of the initial direct transfer procedure when the UE is in idle mode, the UE shall

-
set the variable ESTABLISHMENT_CAUSE to the cause for establishment indicated by upper layers;

-
perform an RRC connection establishment procedure, according to subclause 8.1.3;

-
if the RRC connection establishment procedure was not successful:

-
indicate failure to establish the signalling connection to upper layers and end the procedure;

-
when the RRC connection establishment procedure is completed successfully:

-
continue with the initial direct transfer procedure as below;

Upon initiation of the initial direct transfer procedure when the UE is in CELL_PCH or URA_PCH state, the UE shall:

-
perform a cell update procedure, according to subclause 8.3.1, using the cause "uplink data transmission";

-
when the cell update procedure completed successfully:

-
continue with the initial direct transfer procedure as below.

The UE shall, in the INITIAL DIRECT TRANSFER message:

-
set the IE "NAS message" as received from upper layers; and

-
set the IE "CN domain identity" as indicated by the upper layers; and

-
set the IE "Intra Domain NAS Node Selector" as indicated by the upper layers.

In CELL_FACH state, the UE shall:

-
if RACH measurement reporting has been requested in the IE "Intra-frequency reporting quantity for RACH reporting" and the IE "Maximum number of reported cells on RACH" in "System Information Block type 12" (or "System Information Block type 11" if "System Information Block type 12" is not being broadcast):

-
include IE "Measured results on RACH" in the INITIAL DIRECT TRANSFER message.

The UE shall:

-
transmit the INITIAL DIRECT TRANSFER message on the uplink DCCH using AM RLC on signalling radio bearer RB3;

-
when the INITIAL DIRECT TRANSFER message has been submitted to lower layers for transmission:

-
confirm the establishment of a signalling connection to upper layers; and

-
add the signalling connection with the identity indicated by the IE "CN domain identity" in the variable ESTABLISHED_SIGNALLING_CONNECTIONS; and

-
the procedure ends.

When not stated otherwise elsewhere, the UE may also initiate the initial direct transfer procedure when another procedure is ongoing, and in that case the state of the latter procedure shall not be affected.

A new signalling connection request may be received from upper layers subsequent to the indication of the release of a previously established signalling connection to upper layers. From the time of the indication of release to upper layers until the UE has entered idle mode, any such upper layer request to establish a new signalling connection shall be queued. This request shall be processed after the UE has entered idle mode.
8.1.8.3
Reception of INITIAL DIRECT TRANSFER message by the UTRAN

On reception of the INITIAL DIRECT TRANSFER message the NAS message should be routed using the IE "CN Domain Identity". UTRAN may also use the IE "Intra Domain NAS Node Selector" for routing among the CN nodes for the addressed CN domain.

If no signalling connection exists towards the chosen node, then a signalling connection is established.

If the IE "Measured results on RACH" is present in the message, the UTRAN should extract the contents to be used for radio resource control.

When the UTRAN receives an INITIAL DIRECT TRANSFER message, it shall not affect the state of any other ongoing RRC procedures, when not stated otherwise elsewhere.

8.1.13
Signalling connection release procedure
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Figure 19: Signalling connection release procedure, normal case

8.1.13.1
General

The signalling connection release procedure is used to notify to the UE that one of its ongoing signalling connections has been released. The procedure does not initiate the release of the RRC connection.

8.1.13.2
Initiation of SIGNALLING CONNECTION RELEASE by the UTRAN

To initiate the procedure, the UTRAN transmits a SIGNALLING CONNECTION RELEASE message on DCCH using AM RLC.

8.1.13.3
Reception of SIGNALLING CONNECTION RELEASE by the UE

Upon reception of a SIGNALLING CONNECTION RELEASE message, the UE shall:

-
indicate the release of the signalling connection and pass the value of the IE "CN domain identity" to upper layers;

-
remove the signalling connection with the identity indicated by the IE "CN domain identity" from the variable ESTABLISHED_SIGNALLING_CONNECTIONS;

-
clear the entry for the SIGNALLING CONNECTION RELEASE message in the table "Accepted transactions" in the variable TRANSACTIONS;

-
the procedure ends.
8.1.13.4
Invalid SIGNALLING CONNECTION RELEASE message

If the UE receives a SIGNALLING CONNECTION RELEASE message, which contains a protocol error causing the variable PROTOCOL_ERROR_REJECT to be set to TRUE according to clause 9, the UE shall perform procedure specific error handling as follows:

-
include the IE "Identification of received message"; and

-
set the IE "Received message type" to SIGNALLING CONNECTION RELEASE;

-
set the IE "RRC transaction identifier" to the value of "RRC transaction identifier" in the entry for the SIGNALLING CONNECTION RELEASE message in the table "Rejected transactions" in the variable TRANSACTIONS; and

-
clear that entry;

-
include the IE "Protocol error information" with contents set to the value of the variable PROTOCOL_ERROR_INFORMATION;

-
transmit an RRC STATUS message on the uplink DCCH using AM RLC
-
when the RRC STATUS message has been submitted to lower layers for transmission:

-
continue with any ongoing processes and procedures as if the invalid SIGNALLING CONNECTION RELEASE message has not been received.
8.1.13.5
Invalid configuration
If radio access bearers for the CN domain indicated by the IE "CN domain identity"exist in the variable ESTABLISHED_RABS:

-
transmit an RRC STATUS message on the uplink DCCH using AM RLC
-
include the IE "Identification of received message"; and

-
set the IE "Received message type" to SIGNALLING CONNECTION RELEASE;

-
set the IE "RRC transaction identifier" to the value of "RRC transaction identifier" in the entry for the SIGNALLING CONNECTION RELEASE message in the table "Accepted transactions" in the variable TRANSACTIONS; and

-
clear that entry;

-
include the IE "Protocol error information" with contents set to the value "Message not compatible with receiver state";

-
when the RRC STATUS message has been submitted to lower layers for transmission:

-
continue with any ongoing processes and procedures as if the invalid SIGNALLING CONNECTION RELEASE message has not been received.

8.1.14
Signalling connection release request procedure
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Figure 20: Signalling connection release request procedure, normal case

8.1.14.1
General

The signalling connection release request procedure is used by the UE to indicate to the UTRAN that one of its signalling connections has been released. The procedure may in turn initiate the RRC connection release procedure.

8.1.14.2
Initiation

The UE shall, on receiving a request to release (abort) the signalling connection from upper layers:

-
initiate the signalling connection release request procedure.

Upon initiation of the signalling connection release request procedure in CELL_PCH or URA_PCH state, the UE shall:

-
perform a cell update procedure, according to subclause 8.3.1, using the cause "uplink data transmission";

-
when the cell update procedure completed successfully:

-
continue with the signalling connection release request procedure as below;

The UE shall:

-
set the IE "CN Domain Identity" to the value indicated by the upper layers. The value of the IE indicates the CN domain whose associated signalling connection the upper layers are requesting to be released;

-
remove the signalling connection with the identity indicated by upper layers from the variable ESTABLISHED_SIGNALLING_CONNECTIONS;

-
transmit a SIGNALLING CONNECTION RELEASE REQUEST message on DCCH using AM RLC.

When the SIGNALLING CONNECTION RELEASE REQUEST message has been submitted to lower layers for transmission the procedure ends.

8.1.14.3
Reception of SIGNALLING CONNECTION RELEASE REQUEST by the UTRAN

Upon reception of a SIGNALLING CONNECTION RELEASE REQUEST message, the UTRAN requests the release of the signalling connection from upper layers. Upper layers may then initiate the release of the signalling connection.
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