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1 Introduction
During RAN4#72 [1], the following agreement was made for LTE CA with Multiple Timing Advance (MTA):

A UE configured with pTAG and sTAG may stop transmitting on the SCell if after timing adjusting due to received TA command the uplink transmission timing difference between PCell and SCell exceeds the maximum value the UE can handle as specified above.
RAN4#72bis further discussed the need for the UE to notify the network using resources of the pTAG when it autonomously stops all uplink transmissions for the sTAG, resulting in a LS [2] informing RAN2 of the decision and asking RAN2 to further consider this case.

During RAN2#85bis [3], for LTE Dual Connectivity (LTE DC) it was agreed that the UE shall report SCG-RLF to the MeNB upon random access indication from SCG MAC, when reaching the maximum number of retransmissions for SCG RLC or when detecting physical layer problems at expiry of T313 following reception of N310 consecutive out-of-sync indications from lower layers. The draft CR for TS 36.331 [4] defines the RRC procedure for “UE Failure Indication” and the UEFailureIndication.
This contribution further discusses a possible way forward for the handling of this error case for LTE CA MTA in R12.
2 Maximum Uplink Timing Difference between TAGs in LTE MTA
The error condition whereby the UE determines that the maximum uplink timing difference between signals of different cells belonging to different TAGs occurs when the UE receives a Timing Advance Command (TAC) either in RAR or in a MAC TAC CE. The adjustment indicated in the TAC pushes the UE beyond the limit of the maximum uplink timing difference that it is required to handle i.e. 32.47us for LTE CA MTA.
The error condition may correspond to a worst-case scenario and that may be avoided, where the inter-transmitter distance between eNB and RRH is in the range of a few kilometers depending on the involved frequency bands.

RAN4 has however decided not to rely on network deployment in this case and instead determined that the probability that the condition occurs is still sufficient to specify in TS36.133 that the UE shall stop uplink transmissions [4] and that it shall not perform any autonomous adjustment when the condition occurs [5].
For LTE CA MTA, when the UE stops all uplink transmissions for the sTAG as a result of the reception of a TAC that pushes the maximum timing difference beyond the 32.47us limit, the network cannot rely on any trigger for configured L3 measurement as in this case the UE does not necessarily experience degrading RSRP/RSRQ measurements. The eNB cannot rely on CQI reports (if configured) received on the PCell for the sTAG as it does not experience degrading CQI measurement. However, the eNB can generally detect when the UE stops uplink transmissions as nothing is received from the UE on uplink resources of the sTAG. The eNB may not determine the proper cause immediately e.g. PDCCH misdetection or insufficient transmit power such as induced by a (possibly sudden) change in downlink pathloss. The eNB may thus initially issue power commands (TPC) to increase the UE’s transmission power, then issue PDCCH order for random access on a SCell of the sTAG or other recovery attempts.

· eNB detection requires additional latency for this error case.

For LTE CA MTA, the consequence if the UE stops all transmissions only for a sTAG is not so critical as configured services may still be scheduled on the cells of the pTAG i.e. the penalty in such case is a drop in throughput until the UE is reconfigured.
In contribution R2-145164 [7], it is proposed for LTE DC to add an additional trigger for SCG-RLF and for the “UE Failure Indication” procedure. SCG-RLF would be triggered when the UE is configured with a SCG and with PCM1 when it determines that the timing difference between transmissions of different cells of different CGs exceed the maximum of 33us. It is also proposed to introduce one additional error cause for the “UEFailureIndication” message. This is motivated because the consequence of the UE autonomously stopping all uplink transmissions for the SCG have more severe consequences for LTE DC, similar as for other SCG-RLF causes.

For LTE CA MTA, it is our understanding that this error case could be easily handled by making the RRC procedure for “UE Failure Indication” supported in LTE DC also applicable to LTE CA MTA in R12.
· The LTE DC “UE Failure Indication” can be generalized such that it also applies to LTE R12 CA MTA

Consequently, the following is proposed:

Proposal 1: 
The RRC procedure for “UE Failure Notification” of LTE DC is applicable to LTE CA R12.

As discussed above, the consequences when the UE autonomously stops uplink transmissions on uplink resources of the sTAG are mainly related a loss of throughput for the time needed for the eNB to detect and recover from the situation. The procedure for UE Failure Notification for LTE CA MTA would thus mainly aim at improving speed of detection at the eNB. In this respect, it can be considered as a low complexity, low cost optimization and in particular at least for UEs that support both LTE CA MTA and LTE DC. For LTE CA MTA capable UEs, it is therefore proposed that the procedure is not mandated and optional to support.

Proposal 2: 
The UE configured with pTAG and sTAG may initiate the “UE Failure Indication” procedure when it stops all uplink transmissions due to the uplink transmission timing difference between TAGs exceeding the maximum value (i.e. 32.47us as specified by RAN4).

To achive this, it is sufficient to generalize the description of the RRC procedure and to include a new cause.
Proposal 3: 
Generalize the description of RRC procedure for “UE Failure Indication” and “UEFailureIndication”.
Proposal 4: 
Add new cause to “UEFailureIndication” message for e.g. “Incorrect synchronization between TAGs”.

3 Conclusion

RAN2 should discuss and also agree to the following:

Proposal 1: 
The RRC procedure for “UE Failure Notification” of LTE DC is applicable to LTE CA R12.

Proposal 2: 
The UE configured with pTAG and sTAG may initiate the “UE Failure Indication” procedure when it stops all uplink transmissions due to the uplink transmission timing difference between TAGs exceeding the maximum value (i.e. 32.47us as specified by RAN4).

Proposal 3: 
Generalize the description of RRC procedure for “UE Failure Indication” and “UEFailureIndication”.

Proposal 4: 
Add new cause to “UEFailureIndication” message for e.g. “Incorrect synchronization between TAGs”.

An example text proposal can be found in the Appendix.
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5 Appendix – Text Proposal to TS 36.331 CR (R2-144664)
5.6.x UE Failure Indication
5.6.10.1
General
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Figure 5.6.10.1-1: UE Failure Indication

The purpose of this procedure is to inform E-UTRAN about specific failures the UE has experienced i.e. SCG radio link failure or reaching maximum timing difference between two uplink transmissions of different cells belonging to different TAGs.

5.6.x.2
Initiation
A UE configured with dual connectivity initiates the procedure when one of the following conditions is met:

1>
upon detecting radio link failure for the SCG, in accordance with 5.3.11; or
1> upon detecting that the transmission timing difference between two uplink transmissions of different cells belonging to different TAGs exceeds the maximum transmission timing difference [FFS: add reference to TS36.133 or TS36.213]; or
1>
upon SCG change failure, in accordance with 5.3.5.X;

Upon initiating the procedure, the UE shall:

1>
if a dual connectivity capable UE detects an SCG failure:

2>
stop all uplink transmissions for all SCG cells:

2>
suspend all SCG DRBs and suspend SCG transmission for split DRBs;

NOTE:
The UE does not resume uplink transmission, other than upon SCG change.

2>
reset SCG-MAC;

1>
initiate transmission of the UEFailureIndication message in accordance with 5.6.x.3;

5.6.x.3
Actions related to transmission of UEFailureIndication message

The UE shall set the contents of the UEFailureIndication message:

1>
if the UE initiates transmission of the UEFailureIndication message to provide SCG radio link failure information:

2>
set the failureReportSCG in the UEInformationResponse message to the value of failureReportSCG in VarFailureReportSCG;

2>
discard the failureReportSCG from VarFailureReportSCG upon successful delivery of the UEFailureIndication message confirmed by lower layers;

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

Cut until the next modified section>
5.1.1.1 –
SCGFailureInformation
The SCGFailureInformation message is used to provide information regarding failures detected by the UE.

Signalling radio bearer: SRB1

RLC-SAP: AM

Logical channel: DCCH

Direction: UE to E‑UTRAN

SCGFailureInformation message
-- ASN1START

SCGFailureInformation-r12 ::=

SEQUENCE {

criticalExtensions




CHOICE {



c1








CHOICE {




scgFailureInformation-r12


SCGFailureInformation-r12-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

SCGFailureInformation-r12-IEs ::=
SEQUENCE {


failureReportSCG-r12



FailureReportSCG-r12 


OPTIONAL,


nonCriticalExtension



SEQUENCE {}






OPTIONAL

}

FailureReportSCG-r12 ::= 


SEQUENCE {


failureType-r12





ENUMERATED {t313-Expiry, randomAccessProblem,













rlc-MaxNumRetx, scg-ChangeFailure,
                                                ul-synchronizationProblem } OPTIONAL,


measResultServFreqList-r12


MeasResultServFreqList-r10

OPTIONAL,

measResultNeighCells-r12



SEQUENCE {



measResultListEUTRA-r12



MeasResultList2EUTRA-r9


OPTIONAL


},

...
}
-- ASN1STOP
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