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1
Introduction
In clause 5.3 of TS 36.331 [1] there would appear to be an inconsistency between the requirements upon the UE at RRC connection establishment and the requirements at connection re-establishment.  At initiation of the connection establishment procedure (clause 5.3.3.2) the UE is required to perform various access barring checks followed by application of a default radio bearer configuration before initiating transmission of the RRCConnectionRequest message.

At initiation of the connection re-establishment procedure the UE is required to stop using the physical radio resources configured by the physicalConfigDedicated IE and is required to perform cell selection as per 36.304 (end of clause 5.3.7.2).  However, prior to initiation of transmission of the RRCConnectionReestablishmentRequest message (clause 5.3.7.3) there is no requirement placed upon the UE regarding i) what physical radio resources should be used, or ii) whether access class barring checks should be performed for the selected cell.
2
Discussion

This text proposal addresses the required UE behaviour at initiation of RRC connection re-establishment. Two separate aspects of UE behaviour that may be missing from the description of the initiation of RRC connection re-establishment are discussed:

1. Configuration of physical radio resources before initiating transmission of the RRCConnectionReestablishmentRequest message.
2. Access Class barring checks.

Configuration of physical radio resources

At initiation of the RRC connection establishment procedure (see clause 5.3.3.2), if the UE decides that access to the cell is not barred, the UE is required to:

…

2>
apply the default physical channel configuration as specified in 9.2.4, until explicitly receiving a configuration;

2> apply the default semi-persistent scheduling configuration as specified in 9.2.3, until explicitly receiving a configuration;

2> apply the default transport channel configuration as specified in 9.2.2, until explicitly receiving a configuration;

2> apply the CCCH configuration as specified in 9.1.1.2;

2>
start timer T300;

2>
initiate transmission of the RRCConnectionRequest message in accordance with 5.3.3.3;
…
However, at initiation of the RRC connection re-establishment procedure (see clauses 5.3.7.2 and 5.3.7.3), the UE is only required to:
…

Upon initiation of the procedure, the UE shall:

1>
stop timer T310, if running;

1>
start timer T311;

1>
request PDCP to initiate the PDCP Re-establishment procedure for all RBs that are established;

NOTE 1:
The handling of the radio bearers after the successful completion of the L2 re-establishment, e.g. the re-transmission of unacknowledged PDCP SDUs (as well as the associated status reporting), the handling of the SN and the HFN, is specified in [8].

1>
reset MAC and re-establish RLC for all RBs that are established;
1>
stop using the physical radio resources configured by the physicalConfigDedicated;

1>
perform cell selection in accordance with the cell selection process as specified in TS 36.304 [4];

5.3.7.3
Actions following cell selection while T311 is running

Upon selecting an E-UTRA cell, the UE shall:

1>
stop timer T311;

1>
start timer T301;

1>
initiate transmission of the RRCConnectionReestablishmentRequest message in accordance with 5.3.7.4;

….

Upon initiation of RRC connection re-establishment the UE is required to reset MAC.  Exactly what behaviour is required at MAC reset is still under discussion at the time of writing this TP, however, it is believed that MAC reset will specify a reset to the necessary transport channel configuration and SPS configuration.

The UE is required to stop using the physical radio resources configured by dedicated signalling for the current cell. However, the specification does not contain any stated requirement as to what physical radio resources should be used when the UE selects an E-UTRA cell in which to perform connection re-establishment.  Since the UE may have selected a different cell for re-establishment the UE can make no assumptions about appropriate physical radio resources to use.  Therefore, it is proposed that the UE should be required to revert to using the default physical radio resources as specified for RRC connection establishment in clause 5.3.3.2.
The RRCConnectionReestablishmentRequest must be sent on CCCH, therefore, it should be made clear what CCCH configuration should be used.
Proposal 1: Add text to 36.331 specifying the default physical radio resources and CCCH configuration that the UE should use when initiating RRC connection re-establishment.

Access Class Barring

At initiation of the RRC connection establishment procedure (see clause 5.3.3.2), the UE performs various checks against Access Class information stored in the USIM and Access Barring IEs included in SystemInformationBlockType2 to decide whether or not access to the selected cell should be considered as temporarily barred.  If the UE decides that access to the cell is temporarily barred the UE does not initiate the random access procedure in the selected cell and informs upper layers of the failure of the establishment attempt. In the cases where the establishment attempt is for a mobile originated call or mobile originated signalling the UE is required to back-off for a period of time calculated using a cell dependent accessBaringTime and a random factor.
At initiation of RRC connection re-establishment the UE is required to perform cell selection as specified in TS 36.304 [2].  If the outcome of cell selection is an E-UTRA cell then re-establishment will be performed in accordance with clause 5.3.7.3 in [1]. The selected cell may or may not be the same E-UTRA cell as previously selected.  At present in [1] there is no requirement upon the UE to perform the Access Class barring checks, as described above, against the newly selected cell. It is not obvious whether or not these access class barring checks should be performed in this situation.

The UE will attempt RRC connection re-establishment in the following situations:

1) Upon RRC connection reconfiguration failure (subsequent to security activation);
2) Upon T304 expiry during E-UTRA handover;
3) Upon Mobility from E-UTRA failure;
4) Upon integrity failure indication from lower layers.

5) Upon T310 expiry following detection of physical layer problems, upon RA problem indication from MAC or upon RLC failure indication (subsequent to security activation);
Firstly, one may argue that connection attempts whether due to re-establishment or initial establishment will place the same load upon E-UTRAN.  Therefore, if the purpose of Access Class barring is to limit E-UTRAN load, in certain conditions and based upon an operator defined profile, then re-establishment attempts should be subject to the same access class barring checks as initial connection establishment attempts.
However, one may instead argue that the re-establishment of existing RRC connections should not be hampered by access class barring checks.  Regulation of E-UTRAN load would then be achieved by only performing access class barring checks at initial establishment.

Proposal 2: RAN2 should discuss the need for access class barring checks at RRC connection re-establishment and decide whether a requirement for such checking should be added to TS 36.331.
3
Conclusion

In accordance with the above discussion of the issues, the following proposals are made:
Proposal 1: Add text to 36.331 specifying the default physical radio resources and CCCH configuration that the UE should use when initiating RRC connection re-establishment.

Proposal 2: RAN2 should discuss the need for access class barring checks at RRC connection re-establishment and decide whether a requirement for such checking should be added to TS 36.331.
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4
Text Proposal to 36.331

First Modified Section (Proposal 1)
5.3.7.2
Initiation

The UE shall only initiate the procedure when security has been activated. The UE initiates the procedure when one of the following conditions is met:

1>
after having detected radio link failure, in accordance with 5.3.11; or

1>
upon handover failure, in accordance with 5.3.5.6; or

1>
upon mobility from E-UTRA failure, in accordance with 5.4.3.5; or

1>
upon integrity failure indication from lower layers; or
1>
upon an RRC connection reconfiguration failure, in accordance with 5.3.5.5; or

1>
upon receiving a Random access problem indication from the MAC.

Upon initiation of the procedure, the UE shall:

1>
stop timer T310, if running;

1>
start timer T311;

1>
request PDCP to initiate the PDCP Re-establishment procedure for all RBs that are established;

NOTE 1:
The handling of the radio bearers after the successful completion of the L2 re-establishment, e.g. the re-transmission of unacknowledged PDCP SDUs (as well as the associated status reporting), the handling of the SN and the HFN, is specified in [8].

1>
reset MAC and re-establish RLC for all RBs that are established;

1>
stop using the physical radio resources configured by the physicalConfigDedicated;

1>
perform cell selection in accordance with the cell selection process as specified in TS 36.304 [4];

5.3.7.3
Actions following cell selection while T311 is running

Upon selecting an E-UTRA cell, the UE shall:

1>
apply the default physical channel configuration as specified in 9.2.4, until explicitly receiving a configuration;

1> apply the CCCH configuration as specified in 9.1.1.2;

1>
stop timer T311;

1>
start timer T301;

1>
initiate transmission of the RRCConnectionReestablishmentRequest message in accordance with 5.3.7.4;

NOTE:
This procedure applies also if the UE returns to the source cell

Upon selecting an inter-RAT cell, the UE shall:

1>
perform the actions upon moving from RRC_CONNECTED to RRC_IDLE as specified in 5.3.12.

End of Modifications






