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1.
Introduction
In the LS R4-082655 to RAN2, RAN4 expresses a preference that RAN2 should provide L3 filtering of radio problem indications received from L1.  With this contribution, we provide a text proposal for inclusion of the L3 filter. 
2. Discussion
2.1 Introduction of L3 filter

In R4-082655 RAN4 indicated that some form of L3 filtering is desirable:
During the RAN4 meeting #48bis, RAN4 evaluated the reliability of radio link problem detection and reached the conclusion that in order to prevent unnecessary radio link failure (RLF) events it would be preferable to apply some L3 filtering or counter for the out-of-sync indications provided to higher layers, for example such as has been already considered in UTRAN. 

[image: image1.emf]N313 consecutive OOS 

Start T313 

Reset T313

Time

N313 consecutive OOS 

Start T313 

T313 expires: UE declares RLF

Time

N315 consecutive IS 

consecutive IS < N315

WCDMA higher layer filtering method: 25.331 

N313 consecutive OOS 

Start T313 

Reset T313

Time

N313 consecutive OOS 

Start T313 

T313 expires: UE declares RLF

Time

N315 consecutive IS 

consecutive IS < N315

WCDMA higher layer filtering method: 25.331 

In order to meet this desire, we propose to adopt the UTRAN mechanism for L3 filtering implying that in addition to timer T310, two counters are introduced in order to improve reliability of detection: 

Proposal 1: Introduce counter N310 used to count consecutive number of out-of synch indications provided from physical layer. I.e. After receiving N310 consecutive out-of synch indications, UE starts timer T310.

Proposal 2: Introduce counter N311 counting consecutive number of in-of synch indications. I.e. After receiving N311 consecutive in-synch indications, UE resets timer T310. If N311 is not reached throughout duration of T310, UE declares RLF.

These new counters are introduced using 3 bits each into the IE UE-TimersAndConstants according to the text proposal below. 
 2.2 Value ranges of counters N310, N311
One purpose of the configurable counters is to provide means to control how “sensitive” the UE is to declare “radio link problems” (i.e. start of T310), recovery (stop of T310) or RLF (start of T311). In order to achieve a predictable UE behaviour, there is a need of a model of the “frequency” (or some other conditions) defining when the UE reports “out-of-synch” or “in-synch” from L1 to L3.  Without such a model, the values of N310 and N311 have quite an arbitrary meaning, as it will not be predictable when the counters are incremented, and the counting is terminated. 
For non-DRX, TS 36.213 (Section 4.2.1) seems to indicate that L1 reports the “out-of-synch” and “in-synch” events every frame. However, the frequency (or conditions) of “in-synch” and “out-of-synch” reports in DRX mode is open.  The intention with the contribution R1-084379 is to clarify this modelling, such that it will be clear when the events that increment the counters can be received from L1 to L3.  

Regardless of this remaining open issue in RAN1, we believe that RAN2 can in parallel proceed with defining the value ranges of the counters. 

The filters, as defined in Proposals 1 and 2, can be disabled by setting the relevant parameters to 1. Thus, value 1 is an obvious candidate for the range. 

In non-DRX, configured value x means that the start or stop of T310 will be delayed by x*10 milliseconds, provided consecutive indications from L1. 
For DRX case, it makes sense to assume lower values of x (the longer the DRX is) as evaluation time is already extended thus leading to unacceptable delay in declaring radio link failure if x is high.
Therefore, as a baseline, we believe that a series of values proposed below should give sufficient freedom to achieve the desired “sensitivity” for the UEs to declare and recover from “radio link problems”. 

Proposal 3: Define the value range of N310 to {1, 2, 3, 4, 5, 8, 10, 20}. 

Proposal 4:   Define the value range of N311 to {1, 2, 3, 4, 5, 6, 8, 10}. 
What remains open is how to configure RLF related timer and counters when UE is configured with DRX. As already stated, depending on the model (when physical layer reports out-of and in-synch indications), there may be the need to provide some form of scaling of counters.  
2.2 Value range of timer T310 
Some tentative RAN4 agreements from R4-082657 are captured in CR R4-083004, where it is indicated that the evaluation period for both Qout as well as Qin is extended as a function of DRX. For longest DRX, evaluation period is up to 12.8 seconds and it is therefore our view that T310 which is currently takes values indicated below, needs to be extended to cater for evaluations period provided by RAN4:


t310







ENUMERATED {












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












spare},
In most likely scenario, as already mentioned, for the case of long DRX, there is not much benefit to set N310 to a high value but it is difficult to exclude a possibility that e.g. N310 will be set to value >1.

Therefore, it is our view that T310 should be at least extended to 2 times longest evaluation period.

Proposal 3: Extend possible duration of T310 to include values 3.2, 6.4, 12.8, 25.6 seconds as well as 800ms.
3. Text proposal 
5.3.11
Radio link failure related actions

5.3.11.1
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 receiving N310 consecutive "out of sync" indications from Layer 1 the UE shall:

1>
start a timer T310.



5.3.11.2
Radio link recovery

Upon receiving N311 successive "in-sync" indications from Layer 1, 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.


–
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, spare1}, 


t301







ENUMERATED {












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












ms2000, spare1},



-- FFS, see eNote below


t310







ENUMERATED {












ms0, ms50, ms100, ms200, ms500, ms800, ms1000











ms1600, ms2000,ms3200, ms6400, ms12800,











ms25600, spare3, spare2, spare1},

n310







ENUMERATED {












oos1, oos2, oos3, oos4, oos5, oos8,












oos10, oos20},

n311







ENUMERATED {












is1, is2, is3, is4, is5, is6,












is8,is10},

t311







ENUMERATED {












ms1000, ms3000, ms5000, ms10000, spare4,












spare3, spare2, spare1},

...

}

-- ASN1STOP

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

Editor's note:
The value range of t310 may be revisited when DRX impacts on physical layer problem monitoring are known.

	UE-TimersAndConstants field descriptions

	t3xy

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


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 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 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 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 UE detecting N310 consecutive out-of synch indications from L1.
	Upon UE detecting N311 consecutive in sync indications from L1., upon triggering the handover procedure and upon initiating the connection re-establishment procedure
	If security is not activated: go to RRC_IDLE else: 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

	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 reportCGI set to ‘TRUE’
	Upon receiving IE measurementConfiguration that includes removal of the reportConfig including reportCGI set to ‘TRUE’
	Stop performing the related measurements


7.4
Constants

	Constant
	Usage

	N310
	Maximum number of successive "out of sync" received from L1.

	N311
	Maximum number of successive "in sync" received from L1 during T310 is active.


4.
References

[1] CR R2-085978, Miscellaneous corrections and clarifications on TS 36.331, Radio Resource Control (RRC), Protocol specification





































































































































































































































































