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Discussion/Decision
1. Introduction

RAN1 indicated [1] that the physical layer in the UE shall check the radio link quality every radio frame. The quality will be measured over the previous 200 ms period and will be compared against thresholds Qout and Qin. The present document tries to progress on the remaining issues for radio link failure/ recovery procedure from higher layer perspective.
2. Discussion
From RAN1 LS [1]:
In UMTS the RRC after receiving N313 consecutive "out of sync" indications from layer 1 would start Timer T313, expiry of which would indicate a Radio Link failure. If before the expiry of T313 upon receiving N315 successive "in sync" indications from layer 1 the timer T313 would be stopped and reset.

In [1], RAN1 promoted a similar approach for LTE with individual indicates from L1 and the counting performed by higher layers. i.e. the physical layer shall send the individual “out of sync” and “in sync” indications to RRC (based on the threshold criteria)  and RRC detect the Radio Link failure or receovery situation based on the number of such indications.
RAN2 also needs to decide if RRC shall start/ stop the radio link monitoring by the physical layer and are there any layer 1 parameters which need to be configured. Again, in UMTS the primitive (CPHY-Out-of-Sync-Config-REQ) is present [3] which allows RRC to reconfigure the parameters to detect "in sync" and "out of sync" conditions of uplink physical channel transmission in Node B L1. In our understanding this primitive is redundant and we do not see any use of the same in LTE as the “in sync” and “out of sync” thresholds will be mostly fixed/ hardcoded by the vendors. Section 6.4.4 [4] indicates more explicitly that the thresholds Qout and Qin are not defined explicitly, but are defined by the conditions under which the UE shall shut its transmitter off and turn it on…
Therefore, we assert [1] also in that these thresholds (Qout and Qin) are not required to be defined explicitly by RRC and there are no other layer 1 parameters which the RRC may be required to configure with layer 1 for the purpose of Radio Link monitoring.
Supervisory Timer:
Another important issue is what should be the UE behaviour when the lower layers indicate radio link problem while timer T300, T301, T304 or T311 is running; precisely when the UE shall take into account the indications. We see the following options before us:
Option 1: Account the failure indications while the timer is running; e.g. by counting the number of “out of sync” indications from the physical layer. In this case what actions the UE take when it receives N313 “out of sync” indications from the physical layer? It is clear that the ongoing timer should not be stopped because of this. So, on expiry of the timer, the RLF situation could be taken into account. But except for T304 expiry, the expiry of other mentioned timers leads UE to go to Idle mode. So there seems little value in taking account of RLF situation. The same logic also applies to cases when the timers (except T304) are stopped on reception of a reject message or when the timer is stopped because of cell selection or re-selection.
However, if these timers were stopped because of successful completion case like handover completion or re-establishment then what should the UE do with the received radio link problem indications? Here also it makes little sense in e.g. declaring radio link failure if the UE has just successfully completed the procedure. In this case it may make better sense to monitor the radio link situation afresh after the procedure completion.
Option 2: Do not account the failure indications. This looks simple and is inline with the discussion on the conclusion part of option 1. Further interactions and impending complications between the ongoing procedure and the radio link situation is avoided.

Proposal 1: While the Timer T300, T301, T304 or T311 is running do not act on the radio link problem indications provided by lower layers. Any action required (like counting the indications or subsequent RLF declaration) shall start after the conclusion of the ongoing procedure.
Successful HO/ Re-establishment: 

By virtue of the fact that the UE has been able to complete the handover or the re-establishment procedure successfully, it should not be absolutely wrong to assume that the UE is in ‘in-service’ (in case if the time T310 was running (or had expired) in the source cell before the commencement of the handover or the re-establishment procedure). Specifying that the UE is not ‘in service’ after the successful completion of the handover or the re-establishment procedure (if the time T310 was running (or had expired) in the source cell) until it receives some “in sync” command from the physical layer would result in incoherent information between the UE and the network. The target eNB (which becomes the source eNB after successful HO/ re-establishment) would have to be made aware that the UE may be out of service, which would obviously introduce un-necessary complication without much benefit, if any.
It is also not possible for MAC failure case, to depend on "lower layer sync indications", as none would be received, to declare "in-service" in these (HO, Re-establishment) cases.

Proposal 2: The UE shall be assumed to be ‘in service’ after a successful handover or a successful re-establishment procedure.

Others:

Another aspect to be defined is the number of “out of sync” and “in sync” indications which may be configured to declare the radio link failure and recovery respectively.  As a way forward we define somewhat smaller and probably more useful subset of what was available in UMTS for N313 and N315. So, to start we propose the following similar values:

	“out of sync”
	Integer (5, 10, 20, 50)
	Default value is 20.

	“in sync”
	Integer (1, 5, 10, 20)
	Default value is 1.


Proposal 3: We propose RAN2 to agree on the proposed counter values for “out of sync” and “in sync” indications.

Also in our opinion there is no gain from RRC controlling the radio link monitoring by the physical layer. From RRC perspective unlike mentioned in the RAN1 LS [1] the radio link monitoring will be always ON and the “out of sync” and “in sync” indications will be received by RRC depending on the radio situation without its involvement.

Proposal 4: The radio link monitoring is always ON at the physical layer and RRC does not have to indicate layer 1 explicitly to either start/ stop the process.

3. Conclusion:
We request RAN2 to discuss and finalize the RLF aspects mentioned in the following proposals:

Proposal 1: While the Timer T300, T301, T304 or T311 is running do not act on the radio link problem indications provided by lower layers. Any action required (like counting the indications or subsequent RLF declaration) shall start after the conclusion of the ongoing procedure.

Proposal 2: The UE shall be assumed to be ‘in service’ after a successful handover or a successful re-establishment procedure.

Proposal 3: We propose RAN2 to agree on the proposed counter values for “out of sync” and “in sync” indications.

Proposal 4: The radio link monitoring is always ON from RRC perspective and it does not have to indicate layer 1 explicitly to either start/ stop the process.

4. Reference:
[1]: R2-083062: LS on indicating radio problem detection
[2]: R2-083xxx Draft CRr3 to 36331-820 on miscellaneous corrections and clarifications
[3]: 3GPP TS 25.302 V8.0.0
[4]: 3GPP TS 25101 V8.3.0
<Text Proposal>

**

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 5.3.7.4;

NOTE 1:
On completion of cell selection the UE shall be considered to have re-entered the service area.  .

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 5.3.12.
5.3.11
Radio link failure related actions

5.3.11.1
Radio link problem detection
The UE shall:
1>
while in RRC_CONNECTED or performing connection establishment and T300, T301, T304, T310 and T311 are not running:
2>
monitor the “out of sync” and “in sync” indications received from the physical layer;

2>
upon receiving N313 consecutive "out of sync" indications (i.e. no "in sync" indications in-between):

3>
start a timer T310;


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




It is FFS if a counter will be used instead of timer T310.
1> while in RRC_CONNECTED or performing connection establishment and T300, T301, T304, T311 and T312 are not running:
2> upon receiving a Random Access problem indication from the MAC, the UE shall:

3>start a timer T312.

5.3.11.2
Radio link recovery



NOTE 1: Both the “in sync” indications from the physical layers and the indication from the MAC that it recovered from a Random Access problem are used only after detecting a radio link problem i.e. they are not used to declare “in service” upon successful completion of connection establishment, handover or connection re-establishment


The UE shall:

  1> while T310 is running:

      2> monitor the “out of sync” and “in sync” indications received from the physical layer;

      2> upon receiving N315 consecutive "in sync" indications (i.e. no "out of sync" indications in-between):

          3> stop timer T310;
  1> while T312 is running:

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

3> stop timer T312.
NOTE 2: In this case, the UE resumes the RRC connection without explicit signalling i.e. the UE resumes the entire radio resource configuration.
5.3.11.3
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 5.3.12;

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.



7.2
Constants

	Constant
	Usage

	N313
	Maximum number of successive "out of sync" received from L1.

	N315
	Maximum number of successive "in sync" received from L1 during T310 is activated.


7.3 Timers

	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
	Go to RRC_IDLE

	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 including the IE ‘Wait time’
	Upon entering RRC_CONNECTED, upon cell re-selection and upon T300 expiry
	None

	T303
	Access barred due to accessProbabilityFactor while performing RRC connection establishment for mobile originating calls
	Upon entering RRC_CONNECTED, upon 

cell re-selection, upon T300 expiry and upon receiving SystemInformationBlockType2  including a value of the accessProbabilityFactor or accessBarringTime in accessBarringForOriginatingCalls different from the stored value
	None

	T304
	Reception of RRCConnectionReconfiguration message including the MobilityControl Information or

reception of MobilityFromEUTRACommand message
	Criterion for successful completion of handover or cell change order is met (the criterion is specified in the target RAT in case of inter-RAT)
	Initiate the RRC connection re-establishment procedure

	T305
	Access barred due to accessProbabilityFactor while performing RRC connection establishment for mobile originating signalling
	Upon entering RRC_CONNECTED, upon cell re-selection, upon T300 expiry  and upon receiving SystemInformationBlockType2 including a value of accessProbabilityFactor or accessBarringTime in accessBarringForSignalling different from the stored value
	None

	T310
	When the UE detects consecutive N313 "out of sync" indication from Layer 1.
	Upon receiving consecutive N315 “in sync” indications from Layer 1, upon triggering the handover procedure and upon initiating the connection re-establishment procedure
	If security is not activated: go to RRC_IDLE else: stop T312, if running, and initiate the connection re-establishment procedure 

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

	T312
	Upon receiving a Random Access  problem indication from MAC
	Upon receiving an indication from MAC about Random Access problem recovery, upon triggering the handover procedure  and upon initiating the connection re-establishment procedure
	If security is not activated: go to RRC_IDLE else: stop T310, if running, and initiate the connection re-establishment procedure

	T320
	Upon receiving IE t320
	Upon entering RRC_CONNECTED
	Discard the cell reselection priority information provided by dedicated signalling.

	T321
	Upon receiving IE measurementConfiguration including a reportConfig including t321 (applicable for the case reportCGI is set to ‘TRUE’)
	Upon receiving IE measurementConfiguration that includes removal of the reportConfig including t321
	Stop performing the related measurements


UE-TimersAndConstants
The IE UE-TimersAndConstants contains timers and constants used by the UE in either RRC_CONNECTED or RRC_IDLE.

UE-TimersAndConstants information element
-- ASN1START

UE-TimersAndConstants ::=


SEQUENCE {


t300







ENUMERATED {












ms100, ms200, ms400, ms600, ms1000, ms1500,












ms2000, spare}, 


t301







ENUMERATED {












ms100, ms200, ms400, ms600, ms1000, ms1500,












ms2000, spare}, 



-- FFS, see eNote below


t310







ENUMERATED {ffs},

-- value range, default value FFS


t311 







ENUMERATED {












ms1000, ms3000, ms5000, ms10000, spare4,












spare3, spare2, spare1},

t312 







ENUMERATED {












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












spare},

n313 







ENUMERATED {n5, n10, n20, n50}


DEFAULT n20,

n315 







ENUMERATED {n1, n5, n10, n20}


DEFAULT n1,

...

}

-- ASN1STOP

Editor's note:
It is FFS if t-301 is signalled separately or e.g. always uses the same value as t300.

