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Discussion and decision
1. Introduction
In [1] RAN4 asks RAN2 to consider supporting Radio Link Monitoring (RLM) for SCell. In this document we try to analyse the impact on RAN2 specifications.

2. Discussion
RAN4 is concerned about spurious UL transmission in SCell when the UE experiences poor radio condition on the corresponding pathloss estimation reference SCell DL. Although it may normally be possible for the eNB to take appropriate actions to prohibit UL transmissions on such SCells (e.g. deactivate the SCell, release the UL for the SCell, etc.), there may be error cases where the eNB fails to do so, in which case autonomous UE actions can serve as a failsafe mechanism. In addition, upper layer procedure may not be quick enough to address UL transmissions due to PUSCH false alarms during a sudden change in the radio condition.

According to the RAN4 working agreement [2], the action taken as the result of RLF detection on a pathloss estimation reference SCell is solely ceasing of UL transmission at the lower layer. This means that RAN2 does not have to change the existing agreement that RRC Connection Re-establishment procedure is triggered only by PCell RLF.

The impact to the RRC specification comes from the fact that the upper layer is involved in the RLM using the RLF timers and counters. Today both the stage-2 and the stage-3 assume that RLM is performed only for PCell. It is therefore necessary to extend the current RLF detection mechanism in RRC specification to cover the SCell radio link monitoring and physical layer problem detection.

Proposal 1:
Extend the current RLF detection mechanism to cover the SCell radio link monitoring and the physical layer problem detection (Stage-2, Stage-3 changes). 
2.1. Which timer/counter value to use
The basic RLF detection related parameters (N310, N311, T310) are provided in the system information. So when no dedicated RLF timers/counters (RLF-TimersAndConstants-r9) are signalled, it seems more natural to use the cell specific timer and counters per CC (*).

However more options can be considered when RLF-TimersAndConstants-r9 is signalled.

· Option 1:
Use the values indicated in RLF-TimersAndConstants-r9 commonly for PCell/SCells

· Option 2:
Introduce a new IE containing a list of dedicated RLF timers/counters for SCells

· Option 3:
Use the value indicated in RLF-TimersAndConstants-r9 only for PCell. Use the values in the system information for SCells

It is our understanding that RLF-TimersAndConstants-r9 was introduced mainly to fine-tune the RLF timers and counters to the QoS requirement of the user bearers. The main ones that are meant to be controlled are T301, T310 and T311, determining how long the UE remains in the serving cell and how long the UE continues the connection recovery procedure where service disruption may be seen by the user (equivalent of T314 for CS and T315 for PS in UMTS). 
Those parameters are controlling mobility. On the other hand, RLF “detection” alone is more related to physical layer requirements than to QoS.
We have a slight preference towards option 3 for the reasons indicated above and because of its simplicity, i.e. RLF-TimersAndConstants-r9 remains applied to PCell only as in release-9 and SCell always follows system information.
Proposal 2:
Configuration of PCell RLF timers / counters follows the release-9 rules (current agreement). Use the values in the system information (*) for SCells regardless of whether RLF-TimersAndConstants-r9 is provided or not.
(*) It has been agreed that the system information for a SCell is provided by dedicated signalling. Hence what this proposal means is that the cell specific RLF timers / counters are provided in the same way, i.e. most likely in the “common” radio configuration. 
2.2. SCell recovery

RAN4 working agreement [2] mentions the recovery of SCell from RLF. This indeed means that the UE will now have a new action to count N311 ‘in-sync’ after T310 expiry in addition to the counting performed currently while T310 is running. The reason why this is new is because in release-9 T310 expiry leads to the UE leaving the current radio link to initiate RRC connection re-establishment procedure.

Proposal 3:
Add the counting of N311 in-sync indication after T310 expiry for SCell
2.3. Indication to lower layer
With the current RLF detection model in LTE, actions related to T310 expiry and N311 consecutive ‘in-sync’ (while T310 is running) is confined within the RRC layer. I.e. UE initiates the RRC connection re-establishment procedure for the former event and stops T310 for the latter event. Therefore, there are no indications to the lower layers for these events.

However, according to the RAN4 working agreement, actions related to T310 expiry and N311 consecutive ‘in-sync’ (after T310 expiry) for the SCell is a lower layer task. I.e. the UL transmission is supposed to be stopped for the former event and resumed for the latter event. Therefore, indications from RRC to lower layers should be defined for these events.
It is noted that although it is possible to define T310/N311 maintenance for SCells in the lower layer itself where the related actions take place, for consistency, we tend to think T310/N311 maintenance for SCells should also be defined in RRC.
Proposal 4:
Define indications from RRC to lower layer with regard to the SCell RLM.
3. Conclusion
In this document we have analysed the impact to RAN2 specification from RLF detection on SCell [1]. The following proposals were made based on the analysis.
Proposal 1:
Extend the current RLF detection mechanism to cover the SCell radio link monitoring and the physical layer problem detection (Stage-2, Stage-3 changes). 
Proposal 2:
Configuration of PCell RLF timers / counters follows the release-9 rules (current agreement). Use the values in the system information (*) for SCells regardless of whether RLF-TimersAndConstants-r9 is provided or not.

Proposal 3:
Add the counting of N311 in-sync indication after T310 expiry for SCell

Proposal 4:
Define indications from RRC to lower layer with regard to the SCell RLM.
A TP for 36.331 is attached below.
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5.3.5.8
Radio Configuration involving full configuration option
The UE shall:

1>
release/ clear all current dedicated radio configurations except the C-RNTI, the security configuration and the PDCP, RLC and logical channel configurations for the RBs;
NOTE 1:
Radio configuration is not just the resource configuration but includes other configurations like MeasConfig and OtherConfig.

1>
if the RRCConnectionReconfiguration message includes the mobilityControlInfo:
2>
release/ clear all current common radio configurations;

2>
use the default values specified in 9.2.5 for timer T310, T311 and constant N310, N311;
1>
else:

2>
use values for timers T301, T310, T311 and constants N310, N311 for the PCell, as included in ue-TimersAndConstants received in SystemInformationBlockType2;
1>
apply the default physical channel configuration as specified in 9.2.4;

1>
apply the default semi-persistent scheduling configuration as specified in 9.2.3;

1>
apply the default MAC main configuration as specified in 9.2.2;

1>
for each srb-Identity value included in the srb-ToAddModList (SRB reconfiguration):

2>
apply the specified configuration defined in 9.1.2 for the corresponding SRB;

2>
apply the corresponding default RLC configuration for the SRB specified in 9.2.1.1 for SRB1 or in 9.2.1.2 for SRB2;

2>
apply the corresponding default logical channel configuration for the SRB as specified in 9.2.1.1 for SRB1 or in 9.2.1.2 for SRB2; 

NOTE 2: 
This is to get the SRBs (SRB1 and SRB2 for handover and SRB2 for reconfiguration after reestablishment) to a known state from which the reconfiguration message can do further configuration.

1>
for each eps-BearerIdentity value included in the drb-ToAddModList that is part of the current UE configuration:

2>
release the PDCP entity;

2>
release the RLC entity or entities;

2>
release the DTCH logical channel;

2>
release the drb-identity;

NOTE 3: 
This will retain the eps-bearerIdentity but remove the DRBs including drb-identity of these bearers from the current UE configuration and trigger the setup of the DRBs within the AS in Section 5.3.10.3 using the new configuration. The eps-bearerIdentity acts as the anchor for associating the released and re-setup DRB. 

1>
for each eps-BearerIdentity value that is part of the current UE configuration but not part of the drb-ToAddModList:

2>
perform DRB release as specified in 5.3.10.2;

5.3.10.3b
SCell addition/ modification

The UE shall:

1>
for each sCellIndex value included in the sCellToAddModList that is not part of the current UE configuration (SCell addition):

2>
add the SCell, corresponding to the cellIdentification, in accordance with the received radioResourceConfigCommon and radioResourceConfigDedicated;

2>
configure lower layers to consider the SCell to be in deactivated state;

2>
if the rlf-TimersAndConstantsScell-r10 is included:

3>
configure the values of timers and constants for the SCell in accordance with received rlf-TimersAndConstantsScell-r10;

2>
Further details are TBS

1>
for each sCellIndex value included in the sCellToAddModList that is part of the current UE configuration (SCell modification):

2>
modify the SCell configuration in accordance with the received radioResourceConfigDedicated;

2>
Further details are TBS
5.3.10.7
Radio Link Failure Timers and Constants reconfiguration

The UE shall:

1>
if the received rlf-TimersAndConstants is set to ‘release’:

2>
use values for timers T301, T310, T311 and constants N310, N311for the PCell, as included in ue-TimersAndConstants received in SystemInformationBlockType2;
1>
else:

2>
reconfigure the value of timers and constants for the PCell in accordance with received rlf-TimersAndConstants;
5.3.11
Radio link failure related actions

5.3.11.1
Detection of physical layer problems in RRC_CONNECTED

The UE shall:

1>
upon receiving N310 consecutive "out-of-sync" indications from lower layers for a serving cell while neither T300, T301, T304 nor T311 is running:

2>
start timer T310 for the concerned serving cell;

NOTE:
Physical layer monitoring and related autonomous actions apply to the PCell and SCell(s) that is used for pathloss estimation as indicated by pathlossReference.

5.3.11.2
Recovery of physical layer problems

The UE shall:

1>
upon receiving N311 consecutive "in-sync" indications from lower layers for a serving cell while T310 is running for the concerned serving cell:
2>
stop timer T310 for the concerned serving cell;
NOTE 1:

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

NOTE 2:

Periods in time where neither "in-sync" nor "out-of-sync" is reported by layer 1 do not affect the evaluation of the number of consecutive "in-sync" or "out-of-sync" indications.
1>
upon receiving N311 consecutive "in-sync" indications from lower layers for a SCell after T310 for this SCell has last expired:
2>
indicate the recovery of physical layer problem for the SCell to lower layers;
5.3.11.3
Detection of radio link failure

The UE shall:

1>
upon T310 expiry for the PCell; or

1>
upon random access problem indication from MAC while neither T300, T301, T304 nor T311 is running; or

1>
upon indication from RLC that the maximum number of retransmissions has been reached:

2>
consider radio link failure to be detected;

2>
if AS security has not been activated:
3>
perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'other';

2>
else:

3>
initiate the connection re-establishment procedure as specified in 5.3.7;
1>
upon T310 expiry for a SCell;
2>
indicate the occurrence of physical layer problem for the concerned SCell to lower layers;
–
RadioResourceConfigCommon
The IE RadioResourceConfigCommonSIB and IE RadioResourceConfigCommon are used to specify common radio resource configurations in the system information and in the mobility control information, respectively, e.g., the random access parameters and the static physical layer parameters.

RadioResourceConfigCommon information element
-- ASN1START

RadioResourceConfigCommonSIB ::=
SEQUENCE {


rach-ConfigCommon




RACH-ConfigCommon,


bcch-Config 





BCCH-Config,


pcch-Config 





PCCH-Config,


prach-Config





PRACH-ConfigSIB,


pdsch-ConfigCommon




PDSCH-ConfigCommon,


pusch-ConfigCommon




PUSCH-ConfigCommon,


pucch-ConfigCommon




PUCCH-ConfigCommon,


soundingRS-UL-ConfigCommon


SoundingRS-UL-ConfigCommon,


uplinkPowerControlCommon


UplinkPowerControlCommon,


ul-CyclicPrefixLength



UL-CyclicPrefixLength,

...

}

RadioResourceConfigCommon ::=

SEQUENCE {


rach-ConfigCommon




RACH-ConfigCommon




OPTIONAL,
-- Need ON


prach-Config





PRACH-Config,


pdsch-ConfigCommon




PDSCH-ConfigCommon




OPTIONAL,
-- Need ON


pusch-ConfigCommon




PUSCH-ConfigCommon,


phich-Config





PHICH-Config





OPTIONAL,
-- Need ON


pucch-ConfigCommon




PUCCH-ConfigCommon




OPTIONAL,
-- Need ON


soundingRS-UL-ConfigCommon


SoundingRS-UL-ConfigCommon


OPTIONAL,
-- Need ON


uplinkPowerControlCommon


UplinkPowerControlCommon


OPTIONAL,
-- Need ON


antennaInfoCommon




AntennaInfoCommon


OPTIONAL,
-- Need ON


p-Max







P-Max







OPTIONAL,
-- Need OP


tdd-Config






TDD-Config






OPTIONAL,
-- Cond TDD


ul-CyclicPrefixLength



UL-CyclicPrefixLength,

...

}

RadioResourceConfigCommonSCell-r10 ::=
SEQUENCE {


dl-Configuration




SEQUENCE {



-- 1: Cell characteristics



dl-Bandwidth-r10




ENUMERATED {n6, n15,













n25, n50, n75, n100},



-- 2: Physical configuration, general



antennaInfoCommon-r10



AntennaInfoCommon,



mbsfn-SubframeConfigList-r10

MBSFN-SubframeConfigList
OPTIONAL, 
-- Need OR



-- 3: Physical configuration, control



phich-Config-r10




PHICH-Config,



-- 4: Physical configuration, physical channels



pdsch-ConfigCommon-r10



PDSCH-ConfigCommon,


rlf-TimersAndConstantsScell-r10

RLF-TimersAndConstantsScell-r10
OPTIONAL, 
-- Cond Pathloss

},















OPTIONAL, 
-- Cond SCellAdd


ul-Configuration



CHOICE {



release






NULL,



setup






SEQUENCE {




ul-FreqInfo-r10




SEQUENCE {





ul-CarrierFreq-r10



ARFCN-ValueEUTRA


OPTIONAL,
-- Need OP





ul-Bandwidth-r10



ENUMERATED {n6, n15,













n25, n50, n75, n100}
OPTIONAL,
-- Need OP





additionalSpectrumEmission-r10
AdditionalSpectrumEmission




},




p-Max-r10






P-Max





OPTIONAL,
-- Need OP




uplinkPowerControlCommon-r10

UplinkPowerControlCommonSCell-r10,




-- A special version of IE UplinkPowerControlCommon may be introduced




-- 3: Physical configuration, control




soundingRS-UL-ConfigCommon-r10

SoundingRS-UL-ConfigCommon,




ul-CyclicPrefixLength-r10


UL-CyclicPrefixLength,



-- 4: Physical configuration, physical channels




prach-Config





PRACH-ConfigSCell-r10
OPTIONAL,
-- Cond TDD-OR




pusch-ConfigCommon-r10



PUSCH-ConfigCommon,



}


}

















OPTIONAL, 
-- Cond SCellAdd2

...

}

BCCH-Config ::=





SEQUENCE {


modificationPeriodCoeff



ENUMERATED {n2, n4, n8, n16}

}

PCCH-Config ::=





SEQUENCE {


defaultPagingCycle




ENUMERATED {












rf32, rf64, rf128, rf256},


nB








ENUMERATED {












fourT, twoT, oneT, halfT, quarterT, oneEighthT,












oneSixteenthT, oneThirtySecondT}

}

UL-CyclicPrefixLength ::=


ENUMERATED {len1, len2}
-- ASN1STOP

	RadioResourceConfigCommon field descriptions

	p-Max

Pmax to be used in the target cell. If absent the UE applies the maximum power according to the UE capability.

	modificationPeriodCoeff

Actual modification period, expressed in number of radio frames= modificationPeriodCoeff * defaultPagingCycle. n2 corresponds to value 2, n4 corresponds to value 4, n8 corresponds to value 8 and n16 corresponds to value 16.

	defaultPagingCycle

Default paging cycle, used to derive ‘T’ in TS 36.304 [4]. Value rf32 corresponds to 32 radio frames, rf64 corresponds to 64 radio frames and so on.

	nB

Parameter: nB is used as one of parameters to derive the Paging Frame and Paging Occasion according to TS 36.304 [4]. Value in multiples of defaultPagingCycle ('T'). A value of fourT corresponds to 4 * defaultPagingCycle, a value of twoT corresponds to 2 * defaultPagingCycle and so on.

	ul-Bandwidth

Parameter: transmission bandwidth configuration, NRB, in uplink, see TS 36.101 [42, table 5.6-1]. Value n6 corresponds to 6 resource blocks, n15 to 15 resource blocks and so on. If for FDD this parameter is absent, the uplink bandwidth is equal to the downlink bandwidth. For TDD this parameter is absent and it is equal to the downlink bandwidth.

	ul-CarrierFreq

For FDD: If absent, the (default) value determined from the default TX-RX frequency separation defined in TS 36.101 [42, table 5.7.3-1] applies.

For TDD: This parameter is absent and it is equal to the downlink frequency.

	UL-CyclicPrefixLength

Parameter: Uplink cyclic prefix length see 36.211 [21, 5.2.1] where len1 corresponds to normal cyclic prefix and len2 corresponds to extended cyclic prefix.


	Conditional presence
	Explanation

	Pathloss
	The field is mandatory present when the SCell is used as pathloss reference; otherwise it is not present.

	SCellAdd
	The field is mandatory present upon SCell addition; otherwise it is not present,

	SCellAdd2
	The field is mandatory present upon SCell addition; otherwise it is optionally present, need ON,

	TDD
	The field is optional for TDD, Need ON; it is not present for FDD and the UE shall delete any existing value for this field.

	TDD-OR
	The field is optional for TDD, Need OR; it is not present for FDD and the UE shall delete any existing value for this field.


eNote
It is FFS whether or not the uplink part of the common radio resource configuration of an SCell can subsequently be added and/ or released without again providing the downlink part of the configuration (i.e. a limited form of delta signalling).
–
RLF-TimersAndConstantsScell
The IE RLF-TimersAndConstantsScell contains timers and constants for SCell used by the UE in RRC_CONNECTED.
RLF-TimersAndConstantsScell information element
-- ASN1START

UE-TimersAndConstants ::=


SEQUENCE {


t310







ENUMERATED {












ms0, ms50, ms100, ms200, ms500, ms1000, ms2000},


n310







ENUMERATED {












n1, n2, n3, n4, n6, n8, n10, n20},


n311







ENUMERATED {












n1, n2, n3, n4, n5, n6, n8, n10},


...

}

-- ASN1STOP

	UE-TimersAndConstants field descriptions

	t3xy

Timers are described in section 7.3. Value ms0 corresponds with 0 ms, ms50 corresponds with 50 ms and so on.

	n3xy

Constants are described in section 7.4. n1 corresponds with 1, n2 corresponds with 2 and so on.


7.3
Timers (Informative)

	Timer
	Start
	Stop
	At expiry

	T300

	Transmission of RRCConnectionRequest 
	Reception of RRCConnectionSetup or RRCConnectionReject message, cell re-selection and upon abortion of connection establishment by upper layers
	Perform the actions as specified in 5.3.3.6

	T301
	Transmission of RRCConnectionReestabilshmentRequest
	Reception of RRCConnectionReestablishment or RRCConnectionReestablishmentReject message as well as when the selected cell becomes unsuitable
	Go to RRC_IDLE

	T302
	Reception of RRCConnectionReject while performing RRC connection establishment
	Upon entering RRC_CONNECTED and upon cell re-selection
	Inform upper layers about barring alleviation as specified in 5.3.3.7

	T303
	Access barred while performing RRC connection establishment for mobile originating calls
	Upon entering RRC_CONNECTED and upon cell re-selection
	Inform upper layers about barring alleviation as specified in 5.3.3.7

	T304
	Reception of RRCConnectionReconfiguration message including the MobilityControl Info or

reception of MobilityFromEUTRACommand message including CellChangeOrder
	Criterion for successful completion of handover to EUTRA or cell change order is met (the criterion is specified in the target RAT in case of inter-RAT)
	In case of cell change order from E-UTRA or intra E-UTRA handover, initiate the RRC connection re-establishment procedure; In case of handover to E-UTRA, perform the actions defined in the specifications applicable for the source RAT.

	T305
	Access barred while performing RRC connection establishment for mobile originating signalling
	Upon entering RRC_CONNECTED and upon cell re-selection 
	Inform upper layers about barring alleviation as specified in 5.3.3.7

	T310
	Upon detecting physical layer problems i.e. upon receiving N310 consecutive out-of-sync indications from lower layers
	Upon receiving N311 consecutive in-sync indications from lower layers, upon triggering the handover procedure and upon initiating the connection re-establishment procedure
	For expiry on PCell:

If security is not activated: go to RRC_IDLE else: initiate the connection re-establishment procedure 
For expiry on SCell:

Indicate the occurrence of physical layer problem to lower layers 

	T311
	Upon initiating the RRC connection re-establishment procedure
	Selection of a suitable E-UTRA cell or a cell using another RAT.
	Enter RRC_IDLE

	T320
	Upon receiving t320 or upon cell (re)selection to E-UTRA from another RAT with validity time configured for dedicated priorities (in which case the remaining validity time is applied).
	Upon entering RRC_CONNECTED, when PLMN selection is performed on request by NAS, or upon cell (re)selection to another RAT (in which case the timer is carried on to the other RAT).
	Discard the cell reselection priority information provided by dedicated signalling.

	T321
	Upon receiving measConfig including a reportConfig with the purpose set to reportCGI
	Upon acquiring the information needed to set all fields of cellGlobalId for the requested cell, upon receiving measConfig that includes removal of the reportConfig with the purpose set to reportCGI
	Initiate the measurement reporting procedure, stop performing the related measurements and remove the corresponding measId


7.4
Constants

	Constant
	Usage

	N310
	Maximum number of consecutive "out-of-sync" indications received from lower layers

	N311
	Maximum number of consecutive "in-sync" indications received from lower layers
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