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1. Introduction
RAN2 initiated the following offline:
· [AT114-e][303][NB-IoT/eMTC] RLF measurements  (Qualcomm)

Scope: Conclude the FFS on RLF measurements.

Intended outcome: Report in R2-2111393
Deadline: Monday 8 Nov 12:00 UTC

	Agreements

· NW signals two separate thresholds for intra- and inter-frequency measurements.
· The values of s-SearchDeltaP and TSearchDeltaP may be different in RRC_CONNECTED and RRC_IDLE, they are signalled in a separate set of parameters. 

· s-SearchDeltaP has the same value range as the existing RRC_IDLE parameter

· FFS how to define TSearchDeltaP

· FFS how to specify the state change

· FFS whether NW can disable / what happens when the IEs are absent

· [FFS] An indication that the UE starts measurement is not introduced. 
· No enhancement is introduced to have a shorter T310 timer for mobile UEs supporting connected mode measurement.
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3.  Discussion
3.1 How to define TSearchDeltaP
For RRC_IDLE mode, TSearchDeltaP = max (5min, eDRX cycle length) [7], and for RRC_CONNECTED state companies have proposed the following:
· Separate TSearchDeltaP should be introduced as configurable by SIB3-NB. [1]
· TSearchDeltaP for relaxed monitoring in connected mode is signalled in system information as enumerated values in multiple of seconds, e.g. 5s, 10s, 20s, 40s. [4]
· TSearchDeltaP can be fixed to 60 sec for RRC connected state. [6]
For RRC_IDLE mode TSearchDeltaP is a fixed value 5mins (in case of DRX and eDRX< 5min) or same as the eDRX  to avoid the need for UE to wake-up more frequently than eDRX cycle.
In RRC_CONNECTED state, UE typically makes serving cell measurements on the UE specific search space (NPDCCH) and such measurement occasions only happen when UE is receiving NPDCCH, not when UE is receiving NPDSCH.
Question 1.0: For RRC_CONNECTED state, should  TSearchDeltaP be configurable via SIBs or fixed in specification?
	Company
	Fixed/Configurable
	Justification for your answer.

	
	
	

	
	
	

	
	
	

	
	
	


Question 1.1: If your answer to Question 1 is Fixed, then propose a value? 

	Company
	Fixed Value
	

	
	
	

	
	
	

	
	
	

	
	
	


Question 1.2: If your answer to Question 1 is Configurable then what value range?
	Company
	Value range
	Comments

	
	
	

	
	
	

	
	
	

	
	
	


Question 1.3: If your answer to Question 1 is Configurable then should there be a default value?

	Company
	Yes/No
	Comments

	
	
	

	
	
	

	
	
	

	
	
	


3.2 How to specify the state change

Upon entering RRC_CONNECTED state, there are various aspects to consider for relaxed neighbour cell monitoring, such as:
What is the relaxed neighbour cell monitoring state upon entering RRC_CONNECTED?

Upon entering RRC_CONNECTED state, the serving sell NRSRP could be quite different from the idle mode NRSRP. Therefore, in this case how is the reference NRSRP (SrxlevRef) is set upon entering RRC_CONNECTED state?

Should there be a limit on the maximum duration for which UE can be in relaxed neighbour cell monitoring state  in RRC_CONNECTED state?

When to switch from RRC_IDLE state TSearchDeltaP to RRC_CONNECTED state TSearchDeltaP?

The following proposal has been proposed in the reference documents:

· 
When entering RRC_CONNECTED, the UE re-initialises the evaluation of the relaxed monitoring criterion with the new parameters. The relaxed monitoring status in RRC_IDLE is used as the initial state. [4]
Question 2.0: What is the relaxed neighbour cell monitoring state upon entering RRC_CONNECTED? 

Same as Idle means:

· 
if UE was in relaxed neighbour cell monitoring state in RRC_IDLE then UE considers itself to be in relaxed neighbour cell monitoring state in RRC_CONNECTED state until serving cell measurements degrade by RRC_CONNECTED state s-SearchDeltaP. 

· 
If UE was not in relaxed monitoring state in RRC_IDLE then UE considers itself to be not in relaxed neighbour cell monitoring state in RRC_CONNECTED state until serving cell measurements do not degrade by RRC_CONNECTED state s-SearchDeltaP over a period of RRC_CONNECTED state TSearchDeltaP.
Relaxed means:

· 
UE considers itself to be in relaxed neighbour cell monitoring state in RRC_CONNECTED state until serving cell measurements degrade by RRC_CONNECTED state s-SearchDeltaP. 

Non-Relaxed means:

· 
UE considers itself to be in not-relaxed neighbour cell monitoring state in RRC_CONNECTED state until  UE determines it can enter relaxed serving state based on the RRC_CONNECTED state values of s-SearchDeltaP & TSearchDeltaP.
While UE is in non-relaxed neighbour cell monitoring state, UE may perform neighbour cell measurements based on the configured threshold for triggering neighbour cell measurements.
	Company
	Same as Idle/ Relaxed/ Non-Relaxed 
	Comments

	
	
	

	
	
	

	
	
	

	
	
	


The following proposals have been proposed in the reference documents:

· 
When entering RRC_CONNECTED, the UE re-initialises the evaluation of the relaxed monitoring criterion with the new parameters. [4]
· 
The dedicated downlink carrier specific nrs-PowerOffsetNonAnchor is applied to translate measurement on non-anchor dedicated carrier to anchor carrier equivalent. [6]
· 
Set reference level to the measurements made on the dedicated carrier. [6]
If the UE continues with the RRC_IDLE mode relaxed neighbour cell measurement state upon entering RRC_CONNECTED state, then some way the possible discontinuity in the serving cell measurement needs to be considered to ensure UE does not flip the relaxed neighbour cell monitoring state. If, on the other hand, the relaxed neighbour cell monitoring state is reset to one of relaxed or not relaxed then reference level can be set according to RRC_CONNECTED mode serving cell measurements and no need to consider whether there is discontinuity in NRSRP.
Question 2.1: If upon entering RRC_CONNECTED state UE always assumes it is in relaxed monitoring state or UE always assumes it is in a non-relaxed monitoring state then reference level (SrxlevRef) is set to the measurement done on the USS (i.e., RRC_IDLE mode reference level is ignored in RRC_CONNECTED state)? 

	Company
	Yes/No
	Comments

	
	
	

	
	
	

	
	
	

	
	
	


Question 2.2: If upon entering RRC_CONNECTED state UE continues with the same relaxed neighbour cell monitoring state as in RRC_IDLE state then how is the discontinuity in the NRSRP between RRC_IDLE and RRC_CONNECTED state to be handled? Possible solutions are:
Option 1:
UE converts the RRC_IDLE state SrxlevRef to the RRC_CONNECTED state SrxlevRef by applying the nrs-PowerOffsetNonAnchor.

Option 2:
UE sets SrxlevRef to the first NRSRP measurement done on the USS in RRC_CONNECTED state.

Option 3:
Other
	Company
	Option 1/ Option 2/ Option 3
	Comments

	
	
	

	
	
	

	
	
	

	
	
	


For RRC_IDLE state the maximum duration a UE can remain in relaxed neighbour cell monitoring state is 24 hours [7]. Rapporteurs’ view is that upon leaving RRC_CONNECTED state, the relaxed neighobur cell monitoring state is no longer valid as the idle mode requirements will then apply. This means if there is no limit, then UE can remain in relaxed monitoring state as long as the UE is in RRC_CONNECTED state.
Question 2.3: Should there be a limit for how long UE in RRC_CONNECTED state can remain in relaxed neighbour cell monitoring state? 

	Company
	Yes/No
	If the answer is Yes, then also propose a value for this duration.

	
	
	

	
	
	

	
	
	

	
	
	


Question 2.4: Should there be a limit for how long UE in RRC_CONNECTED state can remain in relaxed neighbour cell monitoring state? Rapporteurs’ view is that upon leaving RRC_CONNECTED state, the relaxed neighobur cell monitoring state is no longer valid as the idle mode requirements will then apply.

	Company
	Yes/No
	Comments

	
	
	

	
	
	

	
	
	

	
	
	


In RRC_IDLE state, TSearchDeltaP is started when:

· UE selects or reselects a cell,
·  SrxlevRef is set/updated
While TSearchDeltaP is running UE performs neighbour cell measurements.
Upon entering RRC_CONNECTED state, the SrxlevRef needs to be set according to the measurements performed on the USS hence it is effectively ‘updated’ by the first measurement upon entering RRC_CONNECTED state, which means TSearchDeltaP will be started, and which means neighbour cell measurements may be triggered. This is not a desirable behaviour. Therefore, if the UE was in relaxed monitoring state in RRC_IDLE and UE continues with this state in RRC_CONNECTED then while the SrxlevRef can be adjusted to take account of the discontinuity in the RRC_IDLE and RRC_CONNECTED state measurements but TSearchDeltaP should not be started.
Question 2.4: If UE considers itself to be in relaxed neighbour cell monitoring state upon entering RRC_CONNECTED state and the first measurement from USS is used to set/adjust SrxlevRef then TSearchDeltaP should not be started? 

	Company
	Yes/No
	Comments

	
	
	

	
	
	

	
	
	

	
	
	


3.3 Whether NW can disable / what happens when the IEs are absent
The following proposals have been proposed in the reference documents:

Proposal 2: Relaxed monitoring in RRC_CONNECTED is enabled by the explicit signalling of the two configuration parameters, TSearchDeltaP and SSearchDeltaP. [4]
Proposal 2: RAN2 to further discuss enabling/disabling of the variance criteria in broadcast signalling. [5]
Proposal 3: If SSearchDeltaP for RRC connected state not configured, then UE uses SSearchDeltaP value configured for RRC idle. [6]
Question 3.1: If SSearchDeltaP for RRC_CONNECTED state is not broadcasted then should UE use the SSearchDeltaP (if configured) for RRC_IDLE mode?
	Company
	Yes/No
	Comments

	
	
	

	
	
	

	
	
	

	
	
	


If RAN2 agrees to provide value for TSearchDeltaP (see §3.1) for RRC_CONNECTED state in SIBs and network does not broadcast a value for TSearchDeltaP and there is no default value defined for TSearchDeltaP then it is reasonable to assume relaxed neighbour cell monitoring in RRC_CONNECTED state is disabled and UE, based on serving cell measurement and configured threshold, may perform neighbour cell measurements.

Question 3.2: In the absence of any default value, do you agree relaxed neighbour cell monitoring in RRC_CONNECTED state is enabled if TSearchDeltaP for RRC_CONNECTED state is broadcasted?
	Company
	Agree/Disagree
	Comments

	
	
	

	
	
	

	
	
	

	
	
	


If, for RRC_CONNECTED state, RAN2 agrees to have a default or specification defined value for TSearchDeltaP (see §3.1) then should there be an explicit indication to enable relaxed neighbour cell monitoring in RRC_CONNECTED state?

	Company
	Yes/No
	Comments

	
	
	

	
	
	

	
	
	

	
	
	


3.4 [FFS] An indication that the UE starts measurement is not introduced. 
This topic has been discussed online and offline and many companies do not think there is anything additional to discuss at this meeting. Rapporteur proposes to postpone conclusion of this FFS till RAN4 had time to discuss the inter-frequency measurements requirements for RRC_CONNECTED state. The current FFS imposes no specification changes at this point hence this keeping the FFS open for now does not impede RAN2 progress of this objective in the WID.

Question 4.0: Do you agree to postpone conclusion on UE indication?
	Company
	Yes/No
	Comments

	
	
	

	
	
	

	
	
	

	
	
	


3.5 Any other suggestions
	Company
	Suggestion/Comments

	
	

	
	

	
	

	
	


4. Conclusion

TBD
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