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1. Introduction
RAN2#116-e initiated the following post-meeting email-discussion to progress on the remaining details of relaxed monitoring, in particular some of the FFes and the WA [2].
· [Post116-e][310][NBIOT/eMTC R17] RLF measurements (Qualcomm) -> Mungal


Scope: Remaining details of relaxed monitoring


Intended outcome: report to the next meeting


Deadline: long

	RAN2#114-e agreements:
· FFS if/how to support ‘early’ RLF.

RAN2#116-e agreements:
· FFS how to specify the state change

· [FFS] An indication that the UE starts measurement is not introduced. 

· Working assumption: For RRC_CONNECTED state, TSearchDeltaP range is 10 – 60 seconds.




2. Discussion
2.1 If/how to support ‘early RLF’
It seems FFS on support for ‘early’ RLF has not been concluded. Based on the contributions to RAN2#116-e  ([3]

 REF _Ref88234092 \r \h 
[4]

 REF _Ref88234094 \r \h 
[5]

 REF _Ref88234096 \r \h 
[6]

 REF _Ref88234098 \r \h 
[7]

 REF _Ref88234103 \r \h 
[8]) and the outcome from RAN2#116 meeting ([9]), rapporteur concludes that ‘early’ RLF for NB-IoT will not be supported in Release 17.

Question 1: Early RLF for NB-IoT is not supported in Release 17?
	Company
	Yes/No
	Comment

	Huawei, HiSilicon
	yes
	Based on agreement at RAN2#116

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Response summary: TBD.

Proposal 1 
TBD.

2.2 How to specify the state change
At RAN2#116-e there was a good consensus around the following aspects of relaxed neighbour cell monitoring:
1. 
Upon transition from RRC_IDLE to RRC_CONNECTED, there can be significant difference (>sSearchDeltaP)  in the RxLev between the measurement on the RRC_IDLE state carrier and the measurement on theRRC_CONNECTED state carrier and this discontinuity should not cause the relaxed neighbour cell monitoring state to flip.

2. 
Upon entering RRC_CONNECTED state, UE should remain in the same relaxed neighbour cell monitoring state as the relaxed neighbour cell monitoring it was in RRC_IDLE, i.e.,
· If in RRC_IDLE state UE was in not in relaxed neighbour cell monitoring state, then upon entering RRC_CONNECTED state UE may trigger neighbour cell measurements if criterion is met.

·  If in RRC_IDLE state UE was in relaxed neighbour cell monitoring state, then upon entering RRC_CONNECTED state UE refrains from triggering neighbour cell measurements until serving cell has degraded by the connected mode sSearchDeltaP (that is, UE exits relaxed neighbour cell monitoring state).
RAN2#116-e agreed to provide for RRC_CONNECTED state the sSearchDeltaP and TsearchDeltaP via broadcast signalling and if these two parameters are broadcasted then relaxed neighbour cell monitoring in RRC_CONNECTED state is enabled. Therefore, if relaxed neighbour cell monitoring in RRC_CONNECTED state is enabled, then it is reasonable to handle the discontinuity between the RRC_IDLE state measurement and the RRC_CONNECTED state measurement by applying the non-anchor carrier power offset to derive the RRC_CONNECTED state reference level (Srxlevref).  
Question 2: The RRC_CONNECTED state reference level (let’s call this Srxlevref-C) is derived by taking the RRC_IDLE state reference level (let’s call this Srxlevref-I) and adjusted by nrs-PowerOffsetNonAnchor for the connected mode carrier i.e., Srxlevref-C = Srxlevref-I + nrs-PowerOffsetAnchor?
	Company
	Yes/No
	Comment

	Huawei, HiSilicon
	yes 
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Response summary: TBD.

Proposal 2 
TBD.

The TsearchDeltaP timer controls the relaxed neighbour cell monitoring state (see TS 36.304) e.g., upon entering the non-relaxed neighbour cell monitoring state, the TsearchDeltaP defines the minimum period UE must remain in this state. Therefore, while UE is in relaxed monitoring state the TsearchDeltaP timer is not running. The UE exits relaxed monitoring state when serving cell degrades at least by sSearchDeltaP  i.e., Srxlevref  -  Srxlev >= sSearchDeltaP.
This means:

· 
If UE was in relaxed neighbour cell monitoring state upon entry to RRC_CONNECTED state then TsearchDeltaP timer is not running.

· 
If UE was not in relaxed neighbour cell monitoring state upon entry to RRC_CONNECTED state then the RRC_IDLE state TsearchDeltaP timer is running. As the duration of TsearchDeltaP timer for RRC_CONNECTED state can be smaller compared to TsearchDeltaP timer for RRC_IDLE state, then the RRC_IDLE state TsearchDeltaP timer needs to be stopped and RRC_CONNECTED state TsearchDeltaP timer needs to be started.
Question 3: If upon entry to RRC_CONNECTED state UE is not in relaxed neighbour cell monitoring state then timer TsearchDeltaP restarted with the RRC_CONNECTED state timer value?
	Company
	Yes/No
	Comment

	Huawei, HiSilicon
	yes
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Response summary: TBD.

Proposal 3 
TBD.

Question 4: If upon entry to RRC_CONNECTED state UE is in relaxed neighbour cell monitoring state then timer TsearchDeltaP is not started?
	Company
	Yes/No
	Comment

	Huawei, HiSilicon
	Yes
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Response summary: TBD.

Proposal 4 
TBD.

Question 5: In RRC_CONNECTED state UE exits relaxed neighbour cell monitoring state then timer TsearchDeltaP is started with the RRC_CONNECTED timer value (i.e., Srxlevref-C  -  Srxlev >= sSearchDeltaP)?
	Company
	Yes/No
	Comment

	Huawei, HiSilicon
	Yes
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Response summary: TBD.

Proposal 5 
TBD.

2.3 TSearchDeltaP range & values
In RAN2#116-e there was strong support to have TSearchDeltaP in the range 10 – 60 seconds [1]

 REF _Ref88234105 \r \h 
[9]. This timer together with sSearchDeltaP is used to implement hysteresis for transitioning from not relaxed neighbour cell monitoring state to relaxed neighbour cell monitoring state, i.e., when UE is in non-relaxed neighbour cell monitoring state then the serving cell must not degrade by more than sSearchDeltaP over a period of TSearchDeltaP before UE can transition to relaxed neighbour cell monitoring state. Exact details of the algorithm is still under discussion as per clause 2.2.  The following aspects can guide on selecting the granularity of TSearchDeltaP.
· 
The time it can take to perform neighbour cell measurements in RRC_CONNECTED state, especially for inter-frequency. RAN4 are discussing following values [10]:

· For intra-frequency cell detection 1.4s and intra frequency measurement 1.6s.

· For inter-frequency cell detection/measurement can be several seconds, depending in the measurement opportunities.
· RRC_CONNECTED state in NB-IoT is not expected to last 10s of minutes
Therefore, a finer granularity for TSearchDeltaP is not necessary and couple of bits should be sufficient.
Question 6: Do you agree it is sufficient to use 2-bits to signal TSearchDeltaP?
	Company
	Yes/No
	If no, propose alternative  field size.

	Huawei, HiSilicon
	Yes 
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Response summary: TBD.

Proposal 6 
TBD.

As broadcast signalling carriers TSearchDeltaP, the same value applies to UEs in different coverage level. Considering that the number of opportunities for performing serving cell measurements is dependent on the NPDCCH period, which depends on the coverage level then TSearchDeltaP needs to cater for the case where NPDCCH period can be long (i.e., ~13secods in theory when G is 64 and Rmax is 2048). Rapportuer considers equally spaced values for TSearchDeltaP is reasonable, e.g., with 2-bits the values can be 15s, 30s, 45 & 60s. This granularity should be sufficient to handle both inter-frequency and intra-frequency measurement  timing.
Question 7: Do you agree to have 15, 30, 45 & 60s values for TSearchDeltaP?

	Company
	Yes/No
	If no, propose alternative approach.

	Huawei, HiSilicon
	FFS
	no strong opinion but maybe smaller values, e.g. 10s, 20s, 30s, 60s

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Response summary: TBD.

Proposal 7 
TBD.

2.4 Any other suggestions
	Company
	Suggestion/Comments

	Huawei, HiSilicon
	We assume this is the common understanding that when moving to RRC_IDLE, the UE performs cell selection (according to 5.2.7a) and the relaxed monitoring criteria in RRC_IDLE is reset (according to 5.2.4.12.0)


3. Conclusion

xxx: 

Proposal 1
TBD.
Proposal 2
TBD.
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