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1 Introduction

CondA is considered to be the point in time at which the UE considers the handover to be successfully completed. After CondA no handover failure can occur anymore, but instead a “normal” radio link failure will take place.

In this contribution we would like to address 3 issues listed as open for this agenda item:
A) With what configuration does the UE re-establish in case of handover failure before CondA ?

B) What is the UE behaviour w.r.t. lower layer reset at handover failure ?

C) What is CondA ?
2 UE configuration upon handover failure before CondA

We think that when handover failure occurs before CondA, the UE shall revert to the configuration as existed before the handover command was received. The main benefit we see for this approach is that if the UE enters the source cell or any other prepared cell, this cell will be aware of the configuration that the UE has and a delta-configuration can be used during the re-establishment.

Proposal 1:

In case of handover failure before CondA, the UE will revert to the configuration as existed before the handover reconfiguration was received (details w.r.t. L1 configuration FFS).

3 Reset of MAC/RLC ?

Although it is clear in RRC that at re-establihsment the MAC and RLC for SRB’s are reset, there is currently an FFS for the DRB’s.

We think it would be good to align the re-establishment behaviour as much as possible to the handover behaviour. Therefore we would prefer for all re-establishment cases that MAC/RLC layers are reset. This will then include the handover failure case.

It is true that a small optimisation could be achieved if MAC/RLC are not reset in case of return to the source cell, however we think a “pain/gain assessment” turns out negatively for this optimisation.

Proposal 2:

At re-establishment, also MAC and RLC for DRB’s is reset.
4 What should be CondA ?
3.1. RAN2#61

During RAN2#61, some discussions took place on what CondA would be. Considering all proposed solutions, the following was concluded:
1) CondA based on successful completion of RACH procedure.
2) The conditions that are considered are either A3 for both contention and non-contention preambles, or a combination of A5 and A6.

This means that it was assumed that CondA would either be reception of Msg2 (for both contention and non-contention cases), or it would be reception of the HARQ ACK on Msg3 for the non-contention case, and reception of the UE C-RNTI on PDCCH for the contention case (contention resolution succesfull).
3.2. Requirements for CondA

We think the following requirements are applicable for the definition of CondA:

A) The UE should not unnecessarily be required to revert to the old configuration, this is requires additional UE complexity. 

· From this point of view it would be good to have CondA as soon as possible.

B) The condition should only take place when it is very likely that really the UE can get acceptable service on the target cell (e.g. only in rare cases the handover may still fail). This to avoid unnecessary preparations by the target cell upon every arriving handover

· From this point of view it would be good to have CondA quite late.

C) It is desirable that CondA is met after the target eNB has been able to prepare additional neighbours.

· We assume the target eNB could prepare other eNB’s as soon as it is sure which UE has entered the target cell.
3.3. Contention case
Based on the above criteria, the CondA for the contention case seems to be easy to determine: only when contention resolution is resolved (i.e. eNB has received Msg3 succesfully), the eNB knows which UE has arrived and can prepare other eNB’s. 

The UE will only know that it’s Msg3 was successfully received when seeing its identity on PDCCH. 

Proposal 3a:

For a contention based handover, CondA is met when the UE receives its C-RNTI on PDCCH.

Note that this should probably also be the time from which UL resources (SRS, CQI, semi-persistent resources) could start to be used.

3.4. Non-Contention case
The situation is slightly different for the non-contention case: here the eNB will in principle already know that the UE arrived in the target cell when it receives the preamble in Msg1 and sends Msg2 in response. As a result, one could argue that receipt of Msg2 can be used for CondA. However we would still like to propose the following:

Proposal 3b:

Also for a non-contention based handover, CondA is met when the UE receives its C-RNTI on PDCCH.

We think this proposal has 2 benefits:
1) It aligns the contention and non-contention cases

2) It allows some flexibility to the target eNB w.r.t. when the UE should consider the handover to be successfully completed:

· e.g. if the cell is in difficult radio conditions, the eNB might prefer that the UE only consider the handover completed after the handover complete has successfully been received by the eNB. 

· if the cell is not in difficult radio conditions, the eNB might send the C-RNTI on PDCCH immediately after Msg2.

5 Proposal

It is proposed to agree that:

1) In case of handover failure before CondA, the UE will revert to the configuration as existed before the handover reconfiguration was received (details w.r.t. L1 configuration FFS).
2) At re-establishment, MAC and RLC for DRB’s is reset.
3) CondA is met when the UE receives its C-RNTI on the PDCCH in the target cell before T304 expiry.

The corresponding changes to RRC are shown in Annex A.
Annex A: Proposed changes to 36.331

Himke, could give some suggestion.

5.3.6
Handover

NOTE
The UE should perform the handover as soon as possible following the reception of the RRC message triggering the handover, which could be before confirming successful reception (HARQ and ARQ) of this message

5.3.6.1
Reception of the handover command

The UE shall:

1>
start timer T304;

1> synchronise to the DL of the target cell, as indicated in the RRC CONNECTION RECONFIGURATION message that triggered the handover;
Editor's note:
It is FFS if RL failure monitoring applies for the target cell’s radio link while T304 is running

1>
if no Dedicated preamble was provided (signalling details are FFS) OR

1> if a Dedicated preamble end time was provided and the indicated end time has elapsed (signalling details are FFS):

2> perform the initial access procedure as specified in [TS 36.321], using a randomly selected common preamble;

1>
else:

2> perform the initial access procedure as specified in [TS 36.321], using the indicated Dedicated preambles;

Editor's note:
It has been agreed that the UE is not required to determine the SFN of the target cell by acquiring system information from that cell

Editor's note:
In case the above is the only action upon expiry time of the Dedicated preamble, it seems preferable to specify this in 36.221. However, it is presently unclear how contention is handled after the expiry time.

5.3.6.2
Successful handover completion

1> If the UE detects its C-RNTI on PDCCH (handover succeeds): 


Editor's note:
Handling of PDCCH may be better specified in MAC in which case the above condition would be reflected otherwise i.e. the UE receives an indication from lower layers xxx.

2>
stop timer T304;

2> If the RRC CONNECTION RECONFIGURATION message includes the IE “Security configuration”: 

3>
apply the AS-derived keys associated with the AS-base key indicated by the IE ”Key indicator”;

3>
configure lower layers to apply the indicated integrity protection algorithm immediately, i.e. the new algorithm 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;

3>
configure lower layers to apply the indicated ciphering algorithm immediately, i.e. the new algorithm 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;

2>
if the radio configuration to be used in the target cell is specified as a delta to the one used in the serving cell (signalling details are FFS):

3> act upon the received radio configuration, excluding the physical layer configuration, in accordance with 5.3.9, as specified for the case of a ‘modification’;

3> act upon the received physical layer configuration in accordance with 5.3.9.3.

2>
else:

3> act upon the received radio configuration in accordance with 5.3.9.2.

2> reset the RLC and MAC;

2>
indicate the occurrence of handover to PDCP;

NOTE
The handling of the radio bearers after the successful completion of handover, 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].

2>
set the contents of RRC CONNECTION RECONFIGURATION COMPLETE message as follows:

3>
Tbs (only setting of the contents related to handover, if any)

5.3.6.3
T304 expiry (handover failure)

The UE shall:

1> If T304 expires (handover failure): 

2>
start timer T311 (FFS);

2>
select the best available cell (details are FFS);
2>
revert back to the configuration used in the source cell;
Editor's note:
It has been agreed that some restrictions (e.g. inter-RAT cells are not considered) may apply. FFS if this applies generally or in specific cases e.g. following handover failure.


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

Editor's note:
The actions the UE shall perform upon T311 expiry are assumed to be covered by 5.3.10.5 i.e. it is assumed that there is no need to specify these requirements in this section also.

5.3.7
RRC connection re-establishment

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

The purpose of this procedure is re-establish the RRC connection, which involved resumption of SRB1 operation and 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.
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> Upon re-entry of the service area after having detected radio link failure, in accordance with 5.3.10;

1> Upon handover failure, in accordance with 5.3.6.2;

1> When lower layers detect problems, as specified in TS 36.322 [7];

Upon initiation of the procedure, the UE shall:

1>
Set counter V301 to 1;
1>
Set the variable UE_CONTENTION_RESOLUTION_IDENTITY as follows:
2>
set the "C-RNTI" to the C-RNTI used in the source cell (FFS: handover failure case) or the cell in which the re-establishment was initiated (other cases);
2>
set the "Cell identity" to the Physical layer identity of the source cell (FFS: handover failure case) or the cell in which the re-establishment was initiated (other cases);
2>
set the "Authentication code" to a MAC-I calculated over FFS.
Editor's note:
Exact coding of the variable UE_CONTENTION_RESOLUTION_IDENTITY is FFS.
Editor's note:
The details about the calculation of the MAC-I and the size are FFS. Awaiting response from SA3 to the LS in R2-081369.
1>
Reset MAC and RLC for all SRBs and DRBs;


Editor's note::
It is FFS if, considering the different triggering conditions for this procedure,  the start of T311 as well as the cell selection aspects are best specified as part of the re-establishment procedure.

1>
Initiate transmission of the RRC CONNECTION RE-ESTABLISHMENT REQUEST message in accordance with 5.3.7.3;

1> Start timer T301 when the lower layers indicate success to transmit the message

The UE behaviour upon failure to transmit the message is FFS.
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