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1 Introduction

In this contribution we are proposing introduction of the messages RRC CONNECTION SETUP COMPLETE and RRC CONNECTION REJECT. In addition we propose some modifications and clarifications of the RRC connection establishment procedure. 

The end of this document includes a text proposal on updates of the TS 36.331. 
2 RRC connection establishment procedure 

2.1 RRC connection setup complete 

Current TS 36.331 gives that the RRC connection establishment procedure is initiated by the UE when the upper layers request establishment of a signalling connection while the UE is in RRC_IDLE state. Lacking is information on when this procedure is considered as ended, and when and how the signalling connection is considered as established and when and how the first UL NAS message is to be transferred.

As already stated in TS 36.331, the UE will enter RRC_CONNECTED state when receiving the RRC CONNECTION SETUP message. But there is also a need for the EUTRAN to know when the UE has entered RRC_CONNECTED state and therefore we see a need to introduce a RRC message to be sent by the UE as a successful confirmation to the RRC CONNECTION SETUP message and propose RRC CONNECTION SETUP COMPLETE as the name of this message.  

In addition there is a need to specify when the UE shall send the first UL NAS message after entering RRC_CONNECTED state. In order to not introduce extra delay we propose to include this NAS message in the RRC CONNECTION SETUP COMPLETE message. Other information in this message will then be e.g. information related to the NAS node selection.  

More arguments for introducing the RRC CONNECTION SETUP COMPLETE message are:
· RRC CONNECTION SETUP is sent using RLC TM (unacknowledged) and therefore we need a L3 ack.

· This message can be seen as a reconfiguration and therefore an RRC response is needed as in other reconfiguration procedures. Especially the NW should wait for this response until sending anything on SRB1 in downlink.

· The UL direct transfer does not suit for this purpose since extra IEs should be present. We therefore need a new message.

· We would have a more straightforward way of specifying when initial NAS message is sent from the UE. In UTRA, this is modeled by having an Initial Direct Transfer procedure triggered by a signaling connection establishment request from NAS. In case no RRC connection exists already, this procedure calls the RRC connection establishment procedure, and then transmits the initial NAS message when the RRC connection establishment procedure has been completed.

The above imply that when the network accepts the RRC connection the message sequence is proposed to be as follows:
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2.2 RRC connection reject
On reception of a RRC CONNECTION REQUEST message the EUTRAN should have the possibility to reject the request, e.g. due to congestion. Similar as in UTRAN, it should in such case also be possible for the EUTRAN to delay the RRC connection retry as well as redirect the UE to another carrier or to another RAT.   
The above imply that when the network rejects the RRC connection the message sequence is proposed to be as follows:
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2.3 Other RRC connection establishment procedure changes

The following modifications/clarifications of the RRC connection establishment procedure are proposed:

1. At reception of a RRC CONNECTION SETUP message which does not contain the correct UE identity the UE should act as if no RRC CONNECTION SETUP message was received.

2. At reception of a RRC CONNECTION SETUP message or a RRC CONNECTION REJECT message which contains the correct UE identity but is not accepted by UE due that the message contains a protocol error or indicates a configuration which the UE does not support, the UE should initiate a RRC connection retry as specified in TS 36.331 sub-clause 5.2.3.6.  
3. At RRC connection retry caused by reception of a not accepted RRC CONNECTION SETUP message or a RRC CONNECTION REJECT message containing a protocol error; the RRC CONNECTION REQUEST should indicate the retry reason “protocol error”. This could be used by EUTRAN to modify the content of the RRC CONNECTION SETUP message. 
4. In the sub-clause 5.2.3.6, “RRC connection retry”, there is for the case V300>N300 a need to include information on that the UE has to resume acting on PAGING. This since it is specified in sub-clause 5.2.3.2 that the UE shall stop acting on PAGING when the procedure is initiated.
5. If during the RRC connection establishment procedure and the UE has not yet entered RRC_CONNECTED state and it receives a request from upper layers to release (abort) the signalling connection for which the RRC connection establishment procedure is ongoing, the RRC connection establishment procedure shall be considered as ended.
6. If a cell change occur during the RRC connection establishment procedure before entering RRC_CONNECTED mode the access barring check should be performed before making a retry.
7. There is a need to indicate to the MAC layer at successful contention resolution and when/how the C-RNTI is set.

3 Conclusion

We ask RAN2 to agree on the proposals above and capture the agreement in TS 36.331 according to the text proposal below.
4 References

[1] 3GPP TS 36.331 V0.5.0, RRC Protocol Specification, Draft available on the RAN2 mail reflector, Source: Samsung.   
5 Text Proposal to 36.331

We use TS 36.331 v0.5.0 as the baseline for the text proposal below.

-------------------------------------  Start of 1st Text Proposal ------------------------------------

5.2.3
RRC connection establishment 
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Figure 5.2.3-1: RRC connection establishment, network accepts RRC connection
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Figure 5.2.3-2: RRC connection establishment, network rejects RRC connection




5.2.3.1
General

The purpose of this procedure is to establish an RRC connection. RRC connection establishment involves contention resolution and SRB establishment. The procedure is also used to establish a signalling connection between UE and CN.
5.2.3.2
Initiation

The UE shall initiate the procedure when upper layers in the UE request establishment of a signalling connection while the UE is in RRC_IDLE state. Prior to initiating the connection request procedure, the UE performs the initial access procedure as specified in [TS 36.321].

Upon initiation of the procedure, the UE shall:

1> if the access barring check, as specified in 5.5.2.1, is successful:

2> stop acting on PAGING messages;

2> set the variable PROTOCOL_ERROR_INDICATOR to FALSE;

2>
set counter V300 to 1; 
2>
initiate transmission of the RRC CONNECTION REQUEST message in accordance with 5.2.3.3;

2> start timer T300 when the lower layers indicate success to transmit the message

NOTE
Upon initiating the connection establishment procedure, the UE is not required to ensure it maintains up to date system information applicable only for UEs in RRC_IDLE state. However, the UE needs to perform BCCH acquisition upon re-selection.
1> else:

2> FFS (To be specified)

The UE behaviour upon failure to transmit the message is FFS.
5.2.3.3
Actions related to transmission of RRC CONNECTION REQUEST message

The UE shall set the contents of RRC CONNECTION REQUEST message as follows:

1>
if the UE has a valid S-TMSI:

2>
set the "Initial UE identity" to ‘S-TMSI’ (FFS);

1>
else:

2> set the "Initial UE identity" to ‘Random number’ (FFS)


1>
set the IE "Protocol error indicator” to the value of the variable PROTOCOL_ERROR_INDICATOR;

1>
set the IE “Establishment cause” in accordance with the information received from upper layers;

The UE shall submit the RRC CONNECTION REQUEST message to lower layers for transmission on the uplink CCCH.

5.2.3.4
Reception of the RRC CONNECTION SETUP by the UE

The UE shall compare the value of the IE "Initial UE identity" in the received RRC CONNECTION SETUP message with the value of the variable INITIAL_UE_IDENTITY.

If the values are different, the UE shall:
1> ignore the rest of the message and continue as if the message was not received.
If the values are identical, the UE shall:

1> stop timer T300 and act upon all received information elements as specified in subclause 5.3, unless specified otherwise in the following;

2> ignore information related to radio bearers others than SRB 1, should this be included in the RRC CONNECTION SETUP message;
1> if SRB 1 is established as a result of the RRC CONNECTION SETUP: (successful establishment):
2>
if stored, discard the Inter-frequency priority information and the Inter-RAT priority information;
2>
stop timer T320, if running;

2>
indicate successful contention resolution to the MAC layer and set C-RNTI to the value of the Temporary RNTI received in the Random Access Response message [TS 36.321];

2>
enter RRC_CONNECTED state;
2>
submit an RRC CONNECTION SETUP COMPLETE message to the lower layers for transmission on the uplink DCCH using AM RLC on signalling radio bearer SRB1 with the contents set as specified below:
3> set the IE “Transaction identifier” to the value of the IE “Transaction identifier” received in the RRC CONNECTION SETUP message;

3> set the IE “Selected PLMN identity” to the PLMN chosen by upper layers [TS 23.122, TS 24.008] amongst the PLMNs in the IE “Multiple PLMN list” broadcast in the cell where the RRC connection was established;

3> set the IE “NAS dedicated information” as received from upper layers;

2>
when the RRC CONNECTION SETUP COMPLETE message has been submitted to lower layers for transmission:
3> confirm the establishment of a signalling connection to upper layers;

3> the procedure ends.




NOTE 1:
The details of how the signalling radio bearer configuration is signalled are FFS i.e. the use of default/ pre-defined configurations is not precluded.



5.2.3.5
Cell re-selection or T300 timeout

The UE shall:

1>
if cell re-selection occurs while timer T300 is running and if the access barring check, as specified in 5.5.2.1, is successful or
1> if timer T300 expires:
2> perform the RRC connection request retry procedure as specified in 5.2.3.6;
1>
if cell re-selection occurs while timer T300 is running and if the access barring check, as specified in 5.5.2.1, is unsuccessful:

2> To be specified
5.2.3.6
RRC connection request retry
The UE shall:

1>
if V300 is equal to or smaller than N300:

2>
transmit a new RRC CONNECTION REQUEST message in accordance with 5.2.3.3;

2>
increment counter V300;

2>
restart timer T300 when the MAC layer indicates success to transmit the message.

1>
else:

2> stop timer T300, if it is running;

2> inform upper layers about the failure to establish the RRC connection.

2> resume acting on PAGING messages;

2> the procedure ends.

5.2.3.7
Invalid RRC CONNECTION SETUP message

If the UE receives an RRC CONNECTION SETUP message which contains an IE “Initial UE identity” with a value which is identical to the value of the IE “Initial UE identity” in the most recent RRC CONNECTION REQUEST message sent by the UE but the RRC CONNECTION SETUP message instructs the UE to use a configuration which it does not support or if the signalling radio bearer SRB 1 is not established as a result of the RRC CONNECTION SETUP, the UE shall perform procedure specific error handling as specified in this subclause.

If the UE receives an RRC CONNECTION SETUP message which contains an IE “Initial UE identity” with a value which is identical to the value of the IE “Initial UE identity” in the most recent RRC CONNECTION REQUEST message sent by the UE but the RRC CONNECTION SETUP message contains a protocol error according to clause 5.7, the UE shall perform procedure specific error handling as follows.
The UE shall:
1> set the variable PROTOCOL_ERROR_INDICATOR to TRUE;

1> perform the RRC connection request retry procedure as specified in 5.2.3.6;
5.2.3.8
Abortion of RRC connection establishment
If the UE has not yet entered RRC_CONNECTED state and it receives a request from upper layers to release (abort) the signalling connection for which the RRC connection establishment procedure is ongoing, the UE shall:

1>
consider the procedure to be unsuccessful;
1>
resume acting on PAGING messages;
1>
confirm release of signalling connection to the upper layers;
1> the procedure ends.
5.2.3.10
Reception of the RRC CONNECTION REJECT by the UE

The UE shall compare the value of the IE "Initial UE identity” in the received RRC CONNECTION REJECT message with the value of the variable INITIAL_UE_IDENTITY.

If the values are different, the UE shall:
1> ignore the rest of the message and continue as if the message was not received.

If the values are identical, the UE shall:
To be specified
5.2.3.11
Invalid RRC CONNECTION REJECT message
If the UE receives an RRC CONNECTION REJECT message which contains an IE “Initial UE identity” with a value which is identical to the value of the IE “Initial UE identity” in the most recent RRC CONNECTION REQUEST message sent by the UE but the RRC CONNECTION REJECT message contains a protocol error, the UE shall perform procedure specific error handling as follows:
The UE shall:
1> set the variable PROTOCOL_ERROR_INDICATOR to TRUE;
1> perform the RRC connection request retry procedure as specified in 5.2.3.6.
-------------------------------------  Start of 2nd  Text Proposal ------------------------------------
7.1
UE variables

7.1.x
PROTOCOL_ERROR_INDICATOR
This variable indicates whether there exists a protocol error that is to be reported to EUTRAN.
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	Protocol error indicator
	MP
	
	Boolean
	Set to FALSE when entering EUTRA RRC_CONNECTED state.

Set to FALSE when leaving EUTRA RRC_CONNECTED state.
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