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Discussion and decision
1 Introduction

This paper discusses the steps performed prior to the re-establishment and proposes to align the RLC failure case with the HO failure and radio link failure by moving the initial steps to the re-establishment procedure. 
2 Discussion
The following table provides an overview of the steps involved in the re-establishment and whether they apply in all cases the procedure is used.

	Step
	HO failure
	RL failure
	RLC failure
	Comment

	0: Revert back to configuraiton used in source cell 
	+
	-
	-
	

	1: Start T311
	+
	+
	?
	

	2: Reset MAC and re-establish RLC
	+
	+
	?
	

	3: Perform cell selection
	+
	+
	?
	

	4: Upon selecting a suitable cell: stop T311
	+
	+
	?
	

	5: Start T301
	+
	+
	+
	Part of re-establishment procedure

	6: Submit the re-establishment request
	+
	+
	+
	Part of re-establishment procedure


The table illustrates that the RLC failure case is currently not completely specified i.e. it is only inlcuded as potential trigger of the re-establishment procedure. It has not been discussed to what extend steps 1- 4 apply

Some considerations:

· It may be that the RLC unrecoverable error sometimes occurs before/ instead of a RL failure

· There does not seem to be any harm in specifying that steps 1-4 apply also in case of RLC unrecoverable error i.e. if the serving cell is suitable, the UE can immediately move to step 5

· It is considered undesirable to introduce steps 1-4 in 36.322

· In case the initial steps are aligned for all scenario’s, steps 1-4 can actually be part of the re-establishment procedure
Proposal 1
In order to align all cases, apply the initial steps (start T311, reset MAC & re-establish RLC, perform cell selection, upon selecting a suitable cell: stop T311) also upon RLC failure

Proposal 2
Move the initial steps to the re-establishment procedure
3 Conclusion & recommendation
This paper includes the following proposals, that RAN2 is requested to conclude:

Proposal 1
In order to align all cases, apply the initial steps (start T311, reset MAC & re-establish RLC, perform cell selection, upon selecting a suitable cell: stop T311) also upon RLC failure

Proposal 2
Move the initial steps to the re-establishment procedure

Attached is a corresponding text proposal.

4 References

[1] 
TS 36.300 E-UTRA RRC specification v820
5 Text proposal (Annex)
Start of 1st modification:
5.3.6.3
T304 expiry (handover failure)

The UE shall:

1>
If T304 expires (handover failure): 



NOTE
Following T304 expiry dedicated preambles, if provided within the DedicatedRandomAccessParams, are not available for use by the UE anymore. 


2>
revert back to the configuration used in the source cell (details are FFS);

Editor's note:
The UE ignores the configuration received in the message triggering the handover and applies the source cell configuration e.g. C-RNTI. Further details are FFS, i.e. which part of the configuration is restored (e.g. upper parts of L2) and what part of the configuration is cleared (e.g. parts of/ complete L1-configuration)



2>
initiate the connection re-establishment procedure as specified in 5.3.7, upon which initiation the procedure ends.




Start of 2nd modification:
5.3.7
RRC connection re-establishment

5.3.7.1
General
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Figure 5.3.7.1-1: RRC connection re-establishment, successful
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Figure 5.3.7.1-2: RRC connection re-establishment, failure

The purpose of this procedure is to re-establish the RRC connection, which involves the resumption of SRB1 operation and the re-activation of security. 

A UE in RRC_CONNECTED, for which security has been activated, may initiate the procedure in order to continue the RRC connection. The connection re-establishment succeeds only if the concerned cell is prepared i.e. has a valid UE context. In case E-UTRAN accepts the re-establishment, SRB1 operation resumes while the operation of other radio bearers remains suspended. If security has not been activated, the UE does not initiate the procedure but instead moves to RRC_IDLE directly.
E-UTRAN applies the procedure as follows:

-
to reconfigure SRB1 and to resume data transfer only for this RB;

-
to re-activate security without changing algorithms.

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 5.3.10; or

1>
upon handover failure, in accordance with 5.3.6.3; or

1>
when RLC indicates that the maximum number of retransmissions has been reached, as specified in TS 36.322 [7].

Upon initiation of the procedure, the UE shall:

1>
start timer T311;

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

NOTE
Following T304 expiry dedicated preambles, if provided within the DedicatedRandomAccessParams, are not available for use by the UE anymore. 

1>
select a suitable cell in accordance with the cell selection process as specified in [4];

5.3.7.3
Actions upon (re-)entry of service area while T311 is running
Upon (re-)entry of service area while T311 is running, the UE shall:

1>
Upon selecting an E-UTRA cell:

2>
stop timer T311;


2>
start timer T301;

2>
initiate transmission of the RRCConnectionReestablishmentRequest message in accordance with 5.3.7.3;

NOTE 1
The criteria for re-entry of service area specified in 5.3.10.4.

NOTE 2
This procedure applies also if the UE returns to the source cell

1>
Upon selecting an inter-RAT cell:

2>
perform the actions upon moving from RRC_CONNECTED to RRC_IDLE as specified in 5.3.11.

5.3.7.4
Actions related to transmission of RRCConnectionReestablishmentRequest message

The UE shall set the contents of RRCConnectionReestablishmentRequest message as follows:

1>
set the IE ue-Identity as follows:
2>
set the c-RNTI to the C-RNTI used in the source cell (handover failure case) or used in the cell in which the trigger for the re-establishment occurred (other cases);
2>
set the cellIdentity to the Physical layer identity of the source cell (handover failure case) or of the cell in which the trigger for the re-establishment occurred (other cases);
2>
set the authenticationCode to a MAC-I calculated over:

3>
the C-RNTI used in the source cell (handover failure case) or used in the cell in which the trigger for the re-establishment occurred (other cases);

3>
the Physical layer identity of the source cell (handover failure case) or of the cell in which the trigger for the re-establishment occurred (other cases)
3>
the identity of the target cell (details FFS)
Editor's note:
SA3 indicated that a size of around 16 may be used for the MAC-I i.e. using truncation (see R2-081917).
The UE shall submit the RRCConnectionReestablishmentRequest message to lower layers for transmission.

5.3.7.5
Reception of the RRCConnectionReestablishment by the UE

NOTE:
Prior to this, lower layers allocate a C-RNTI. For further details see TS 36.321 [6];

The UE shall:

1>
Stop timer T301;

1>
resume SRB1 after reconfiguring it in accordance with the received radioResourceConfiguration and as specified in 5.3.9;

Editor's note:
It has been agreed that the procedure is the same irrespective of whether the UE returns to the same cell. So, e.g. the UE always derives a new AS base-key (KeNB)

1>
configure lower layers to re-activate integrity protection using the previously configured algorithm immediately, i.e. integrity protection shall be applied to all subsequent messages received and sent by the UE, including the message used to indicate the successful completion of the procedure;

1>
configure lower layers to apply ciphering using the previously configured algorithm immediately, i.e. ciphering shall be applied to all subsequent messages received and sent by the UE, including the message used to indicate the successful completion of the procedure;

1>
send the RRCConnectionReestablishmentComplete message as specified in 5.3.7.5;

1>
Resume the RRC connection with the restriction that the use of all radio bearers other than SRB1 is suspended until a subsequent RRCConnectionReconfiguration message is received;

Editor's note:
A subsequent RRC connection reconfiguration procedure is used to re-activate the measurements. The concerned RRCConnectionReconfiguration message can, for the RLC/MAC & measurement configuration, either apply delta or full signalling. In case of ‘full signalling’ the UE completely deletes the existing configuration and replaces this with the newly received configuration. The use of ‘full signalling’ for PDCP is FFS, but should be aligned with what is agreed for handover. Upon successful connection re-establishment, the UE applies the same rules to the measurement configuration as defined for the case of handover.

5.3.7.6
Actions related to transmission of RRCConnectionReestablishmentComplete message



The UE shall submit the RRCConnectionReestablishmentComplete message to lower layers for transmission.

5.3.7.7
T311 expiry

Upon T311 expiry, the UE shall:

1>
perform the actions upon moving from RRC_CONNECTED to RRC_IDLE as specified in 5.3.11.

Editor's note:
It is up to upper layers to take further action. To facilitate this, the cause of the release may need to be indicated to upper layers.

5.3.7.8
Expiry of T301 or selected cell no longer suitable

The UE shall:

1>
if timer T301 expires; or

1>
if the selected cell becomes no longer suitable according to the cell selection criteria as specified in [4], the UE shall:

2>
perform the actions upon moving from RRC_CONNECTED to RRC_IDLE as specified in 5.3.11.

Editor's note:
It is up to upper layers to take further action. To facilitate this, the cause of the release may need to be indicated to upper layers.
5.3.7.9
Reception of RRCConnectionReestablishmentReject by the UE

Upon receiving the RRCConnectionReestablishmentReject message, the UE shall:

1>
perform the actions upon moving from RRC_CONNECTED to RRC_IDLE as specified in 5.3.11.

Editor's note:
It is up to upper layers to take further action. To facilitate this, the cause of the release may need to be indicated to upper layers.

Start of 3rd modification:
5.3.10
Radio link failure related actions

5.3.10.1
Initiation

The UE shall:

1>
while T300, T301, T304 or T311 is running:

2>
do not act upon radio link problem indications provided by lower layers, i.e. neither act upon receiving indications about physical layer failure problems nor upon receiving indications about Random Access (RA) problems;

NOTE
Radio link problems is the term used to cover the following lower layer problems: physical layer problem, Random Access problem

Upon detecting physical layer problems, the UE shall:

1>
start a timer T310.

The criteria for detecting physical layer problems are FFS i.e. whether RRC considers this condition to be met upon receiving a certain number of physical layer failure indications within a predefined time-period.

It is FFS if a counter will be used instead of timer T310.

Upon receiving a Random Access problem indication from the MAC, the UE shall:

1>
start a timer T312.

5.3.10.2
Radio link recovery

Upon detecting physical layer recovery while T310 was running, the UE shall:

1>
stop timer T310.

NOTE

In this case, the UE resumes the RRC connection without explicit signalling i.e. the UE resumes the entire radio resource configuration.

The criteria for detecting physical layer recovery are FFS.

Upon receiving an indication that the MAC recovered from the Random Access problem while T312 was running, the UE shall:

1> stop timer T312.

5.3.10.3
T310 or T312 expiry

Upon T310 or T312 expiry, the UE detects radio link failure and shall:

1>
If security is not activated:

2>
perform the actions upon moving from RRC_CONNECTED to RRC_IDLE as specified in 5.3.11;

1>
else:

2>
stop timer T310, if running;

2>
stop timer T312, if running;

2>
initiate the connection re-establishment procedure as specified in 5.3.7, upon which initiation the procedure ends.




5.3.10.4
Criteria for re-entry of service area




The criteria for re-entry of service area, i.e. for detecting ‘in service’ are FFS.
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