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Introduction
List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: Discuss the issues on core requirements maintenance and performance requirements including:
· Sub-topic 1-1: Conditions of maximum value of Tmeasure_inter and Tdetect_inter
· Sub-topic 1-2: Carriers for inter-frequency measurement
· Sub-topic 2-1: Test case for neighbour cell measurement in connected mode for NB-IoT
· Sub-topic 2-2: Others
· 2nd round: Keep discussion on remaining issues.

Topic #1: Core requirements maintenance for NB-IoT
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2208035
	Qualcomm Incorporated
	Proposal 1: The inter-frequency measurement requirements when Tmeasure_inter ≤ 50 sec. The UE is not required to continue trying to measure cells in an inter-frequency carrier if it has not been able to collect the minimum required number of samples after that amount of time.
Proposal 2: The inter-frequency detection requirements apply when Tdetect_inter ≤ 60 sec. The UE is not required to continue trying to detect cells in an inter-frequency carrier if it has not been able to collect the minimum required number of samples after that amount of time.
Proposal 3: For a UE that supports inter-frequency neighbor cell measurements in connected state,
· If the serving carrier is a non-anchor carrier, the UE is expected to detect/measure inter-frequency cells on the anchor carrier and the choice of the second carrier is up to UE implementation;
· otherwise, the UE is expected to detect/measure inter-frequency cells in one of the inter-frequency carriers listed in SIB5 and the choice of the second carrier is up to UE implementation.


	R4-2208952
	Huawei, Hisilicon
	Observation 1: From RAN4 requirements perspective, there is no need to define additional UE behaviour on when and for how long that UE needs to perform neighbour cell measurement.
Proposal 1: 
· The inter-frequency measurement requirements when Tmeasure_inter ≤ 50 sec. 
· The inter-frequency detection requirements apply when Tdetect_inter ≤ 60 sec. 
Observation 2: According to the agreement, UE shall restart detection/detection when the interval between two samples are larger than 5000 ms. Restarting measurement means abandon previous outdated samples.
Observation 3: A measurement occasion could be 200 ms long which means the interval between measurement samples within this occasion must be less than 200 ms. According to current description, UE may also restart measurement (abandon previous samples).


	R4-2209894
	Ericsson
	Proposal 1: There is no need to limit the maximum value of Tmeasure_inter and Tdetect_inter.



Open issues summary
Sub-topic 1-1 Conditions of maximum value of Tmeasure_inter and Tdetect_inter
Issue 1-1-1: Conditions of maximum value of Tmeasure_inter and Tdetect_inter
· Proposals
· Option 1a: (Qualcomm)
· The inter-frequency measurement requirements when Tmeasure_inter ≤ 50 sec. The UE is not required to continue trying to measure cells in an inter-frequency carrier if it has not been able to collect the minimum required number of samples after that amount of time.
· The inter-frequency detection requirements apply when Tdetect_inter ≤ 60 sec. The UE is not required to continue trying to detect cells in an inter-frequency carrier if it has not been able to collect the minimum required number of samples after that amount of time.
· Option 1b: (Huawei, HiSilicon)
· The inter-frequency measurement requirements apply when Tmeasure_inter ≤ 50 sec. 
· The inter-frequency detection requirements apply when Tdetect_inter ≤ 60 sec. 
· Option 2: No need to limit the maximum value of Tmeasure_inter and Tdetect_inter  (Ericsson)
· Recommended WF
· Discuss above options.
· 1st round comment collection
	Company
	Comments

	XXX
	Issue 1-1-1


	Huawei
	Issue 1-1-1
We support option 1b.
For option 1a, from our understanding, for how long that UE shall keep neighbour cell measurement is controlled by the s-MeasureIntra/Inter and the timer defined by RAN2, thus we suggest not to modify the behaviour from requirements perspective. 
According to agreements reached in RAN4#101bis, maximum value of Tsearch and Tmeasure shall be defined to avoid too long delay. Thus, we think 50 s and 60 s proposed in option 1a/1b is a reasonable value. 
As explained by companies in previews meetings, the maximum value is for the case when the available sample is rare (i.e. one sample per 4000ms), then if without such limitation, it requires UE to measurement the cell within about several minutes which doesn’t make much sense.

	Qualcomm
	Issue 1-1-1
We can support option 1b if it is clarified that it is per inter-frequency carrier.

	Ericsson
	Issue 1-1-1
 We can compromise to limit the maximum delay for which the requirements shall apply. However, we would like to understand how these numbers are derived, perhaps a larger number can be accepted. Can proponent of option 1b explain how these numbers are derived. 

	Nokia
	Issue 1-1-1
Option 1a or 1b.



Sub-topic 1-2 carriers for inter-frequency measurement
Issue 1-2-1: carriers for inter-frequency measurement  
· Proposals
· Option 1: (Qualcomm)
· For a UE that supports inter-frequency neighbor cell measurements in connected state,
· If the serving carrier is a non-anchor carrier, the UE is expected to detect/measure inter-frequency cells on the anchor carrier and the choice of the second carrier is up to UE implementation;
· otherwise, the UE is expected to detect/measure inter-frequency cells in one of the inter-frequency carriers listed in SIB5 and the choice of the second carrier is up to UE implementation.
· Recommended WF
· Discuss above option
· 1st round comment collection
	Company
	Comments

	XXX
	Issue 1-2-1


	Huawei
	Issue 1-2-1
We believe this issue raised from how to select the inter-frequency carrier for test cases. Companies are aligned that the selection of carriers is up to UE implementation according to RAN2’s agreements. Then, we suggest to not define particular carrier selection method but only to find a reliable way for inter-frequency test cases which is common for all implementation.
Thus, we suggest companies to consider whether the following option is acceptable:
Option 2: In test cases for inter-frequency measurement, the serving carrier is configured on anchor carrier, and the target inter-frequency carrier is provided in SIB5.

	Qualcomm
	Issue 1-2-1
In our view the test case should reflect a practical scenario. If we leave it all to UE implementation, then we should not add a test expecting that the UE will do something special because it’s a test case. That would imply adding a test mode for this test but that’s not our understanding here.
If we go for option 1 or option 2, then the UE should do that whether it’s in the test case or in a real deployment.
We support option 1 because it covers more practical scenarios and it still leaves some implementation freedom to the UE.

	Ericsson
	We don’t understand what is the specification impact due to this proposal as proposal states the selection of carriers is up to RAN2. Based on our previous discussions, we also have similar view as Huawei that selection of carriers is up to UE implementation and thus no need to specify anything. In fact this was discussed as part of Ericsson’s proposal last time. 

	Nokia
	We also think, such restriction on carrier selection in option 1 is not needed. 



CRs/TPs comments collection
For close-to-finalize WIs and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2208953
CR on maintenance for NB-IoT R17
(Huawei, Hisilicon)
	Company AQualcomm: OK

	
	Company BEricsson: If the lower bounder in Ta,i is removed, then how can it be guaranteed that UE does measurement not too close to each other? This issue was discussed quite a lot during the core part and resulted in this agreement. However, I understand that this 200 ms may not be correct and we are fine to replace it with other typical values which are assumed for minimum sampling interval. 

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic #1
	Issue 1-1-1: Conditions of maximum value of Tmeasure_inter and Tdetect_inter
Four companies commented in the first round, and all companies can agree with option 1b. One company has concerns on the value. 
Tentative agreements: NA
Candidate options:
· Option 1b: 
· The inter-frequency measurement requirements apply when Tmeasure_inter ≤ 50 sec per inter-frequency carrier. 
· The inter-frequency detection requirements apply when Tdetect_inter ≤ 60 sec per inter-frequency carrier. 

Recommendations for 2nd round: 
Discuss option 1b and the value of 50 seconds and 60 seconds.

	
	Issue 1-2-1: carriers for inter-frequency measurement  
Four companies commented in the 1st round. One company support option 1 and three companies commented that it should be up to UE implementation. From moderator’s understanding, it is related to how to define the test cases for inter-frequency measurement. If there is no any carrier selection assumption, then there may be issue on how to select the carrier for the test cases. 
Tentative agreements: NA
Candidate options:
· Option 1: (Qualcomm)
· For a UE that supports inter-frequency neighbor cell measurements in connected state,
· If the serving carrier is a non-anchor carrier, the UE is expected to detect/measure inter-frequency cells on the anchor carrier and the choice of the second carrier is up to UE implementation;
· otherwise, the UE is expected to detect/measure inter-frequency cells in one of the inter-frequency carriers listed in SIB5 and the choice of the second carrier is up to UE implementation.

Recommendations for 2nd round: 
Companies are encouraged to comment on how to select the carrier for inter-frequency measurement in the test cases if without any restriction. And please check whether it is acceptable to only clarify the carrier selection for the inter-frequency measurements in the test cases instead of the core requirements.




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2208953
CR on maintenance for NB-IoT R17
(Huawei, Hisilicon)
	To be revised.
Continue discussion in 2nd round.



Discussion on 2nd round (if applicable)
Open issues 
Issue 1-1-1: Conditions of maximum value of Tmeasure_inter and Tdetect_inter
· Option 1b: 
· The inter-frequency measurement requirements apply when Tmeasure_inter ≤ 50 sec per inter-frequency carrier. 
· The inter-frequency detection requirements apply when Tdetect_inter ≤ 60 sec per inter-frequency carrier. 
· Recommended WF
· Moderator: Based on 1st round discussion, most companies are fine with option 1b, and Ericsson has concerns on the exact value of 50 and 60 seconds. Companies please check with option 1b is acceptable and further discuss the value. 
· 2nd round comments collection
	Company
	Comments

	XXX
	Issue 1-1-1


	Huawei
	Support option 1b
To Ericsson’s comments. 50 and 60 are derive by keeping same level of maximum delay for intra-frequency case. Assuming maximum CDRX cycle (10.24 s, Then maximum  Tmeasure_intra is 5*10.24. 

	Ericsson
	We are fine with the recommended WF which is to agree on option 1b. 



Issue 1-2-1: carriers for inter-frequency measurement  
· Option 1: (Qualcomm)
· For a UE that supports inter-frequency neighbor cell measurements in connected state,
· If the serving carrier is a non-anchor carrier, the UE is expected to detect/measure inter-frequency cells on the anchor carrier and the choice of the second carrier is up to UE implementation;
· otherwise, the UE is expected to detect/measure inter-frequency cells in one of the inter-frequency carriers listed in SIB5 and the choice of the second carrier is up to UE implementation.
· Option 2: (Huawei in 1st round comment)
·  In test cases for inter-frequency measurement, the serving carrier is configured on anchor carrier, and the target inter-frequency carrier is provided in SIB5.
· Recommended WF
· Moderator: Companies comment that the restriction is not needed and it is up to UE implementation according to RAN2’s agreement. From moderator’s perspective, it is related to how to test inter-frequency measurement requirements. So companies please answer following questions:
· Q1: Whether to have test cases for inter-frequency measurement
· Q2: If the answer to Q1 is yes, then how to select the target frequency if without any restriction/assumption.
· Q3: If to include such restrictions, whether to define in core spec or only in test cases.
· 2nd round comments collection
	Company
	Comments

	XXX
	Issue 1-2-1


	Huawei
	Q1： Yes, test cases should be defined for inter-frequency case.
Q2: We support option 2b as compromised solution, then UE is expected to perform inter-frequency measurement on this carrier.
Q3: We think only have this restriction in test cases is enough.
Based on option Q1-3,  we support option 2b.

	Ericsson
	We are fine with the recommend WF from the moderator to only consider adding such restriction in the test cases to make testing possible for inter-frequency measurements. 

	Qualcomm
	That would be 
· Q1: Whether to have test cases for inter-frequency measurement
If inter-frequency carrier selection is left to UE implementation then there should not be a test case where the target cell is an inter-frequency neighbor. 
· Q2: If the answer to Q1 is yes, then how to select the target frequency if without any restriction/assumption.
· Q3: If to include such restrictions, whether to define in core spec or only in test cases.
We don’t support adding a requirement in the test case. 



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2208953
CR on maintenance for NB-IoT R17
(Huawei, Hisilicon)
	Ericsson: Comments provided directly to the CR.



Topic #2: Performance requirements for NB-IoT
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2208954
	Huawei, Hisilicon
	Observation 1: The feature is to shorten the RRC Re-establishment delay by utilizing information obtained during neighbour cell measurement before RLF.
Proposal 1: Define the test cases with following time period:
T1: During T1, the serving cell NRSRP should be higher than the threshold for neighbour cell measurement to guarantee that UE will not trigger neighbour cell measurement. The existing accuracy requirements of serving cell measurement should be considered.
T2: During T2, the serving cell NRSRP should fulfil the threshold for neighbour cell measurement, and at same time the SINR level should guarantee that UE will not triggering OOS. T2 should be longer than the time needed for serving cell measurement.
T3: During T3, the serving cell NRSRP shall keep the same level as that in T2 and the target neighbour cell shall be turned on from T3. T2 should be longer than the time needed for neighbour cell measurement.
T4: During T4, the SINR should be set lower than Qout and UE shall trigger RLF. T4 should be longer than the time needed for OOS evaluation.	
T5: During T5, UE is expected to perform RRC Re-establishment to the target neighbour cell. T5 should be longer than the delay for RRC Re-establishment for known case.
The test requirement is to verify that whether UE can start RRC re-establishment to target Cell before the end of T5.
Observation 2: No matter whether serving cell is in NC or EC, the requirements are same which is to search the target cell in NC.
Proposal 2: Define test cases when serving cell and neighbour cell in normal coverage. Define intra-frequency test cases in non-DRX and inter-frequency test cases in DRX.
Proposal 3: Define following test cases:
1.	HD-FDD intra-frequency neighbour cell measurement under normal coverage in non-DRX in SA.
2.	TDD intra-frequency neighbour cell measurement under normal coverage in non-DRX in SA.
3.	HD-FDD inter-frequency neighbour cell measurement under normal coverage in DRX in SA.
4.	TDD inter-frequency neighbour cell measurement under normal coverage in DRX in SA.
Proposal 4: Define test cases based on configurations in Table I and Table II.


	R4-2209895
	Ericsson
	Proposal 1: Test cases for CONNECTED mode channel quality report is discussed in RAN4 demod group.
Proposal 2: RAN4 to introduce new test cases to verify that the UE performs RRC re-establishment correctly on a target cell for following list of configurations:
· HD-FDD Intra-frequency RRC Re-establishment for UE category NB1 in In-Band mode under normal coverage wrt to serving cell
Proposal 3: RAN4 to introduce inter-frequency RRC re-establishment test to verify the inter-frequency neighbour cell measurement requirements.
Proposal 4: The inter-frequency test is introduced for UE configured with a DRX cycle of 1.28 seconds.
Proposal 5: The inter-frequency RRC re-establishment test is introduced assuming that the target cell is known.
Proposal 6: RAN4 to introduce side conditions for CONNECTED mode intra- and inter-frequency neighbour cell measurement requirements.




Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1 Test case for neighbour cell measurement in connected mode for NB-IoT
Issue 2-1-1: Test procedure 
· Proposals
· Option 1: (Huawei, HiSilicon)
· Define the test cases with following time period:
· T1: During T1, the serving cell NRSRP should be higher than the threshold for neighbour cell measurement to guarantee that UE will not trigger neighbour cell measurement. The existing accuracy requirements of serving cell measurement should be considered.
· T2: During T2, the serving cell NRSRP should fulfil the threshold for neighbour cell measurement, and at same time the SINR level should guarantee that UE will not triggering OOS. T2 should be longer than the time needed for serving cell measurement.
· T3: During T3, the serving cell NRSRP shall keep the same level as that in T2 and the target neighbour cell shall be turned on from T3. T2 should be longer than the time needed for neighbour cell measurement.
· T4: During T4, the SINR should be set lower than Qout and UE shall trigger RLF. T4 should be longer than the time needed for OOS evaluation.	
· T5: During T5, UE is expected to perform RRC Re-establishment to the target neighbour cell. T5 should be longer than the delay for RRC Re-establishment for known case.
· The test requirement is to verify that whether UE can start RRC re-establishment to target Cell before the end of T5.
· Recommended WF
Based on contributions (R4-2209895, R4-2208954), it is suggested to test the neighbour cell measurement requirements via verifying known RRC Re-establishment requirements. It is suggested to agree on this generic principle and discuss the detailed test procedures in option 1.
· The 1st round comment collection
	Company
	Comments

	XXX
	

	Huawei
	We Support the test procedure in option 1.

	Qualcomm
	Option 1 is a reasonable baseline.



Issue 2-1-2: Test cases list 
· Proposals
· Option 1: (Huawei, HiSilicon)
· 1.	HD-FDD intra-frequency neighbour cell measurement under normal coverage in non-DRX in SA.
· 2.	TDD intra-frequency neighbour cell measurement under normal coverage in non-DRX in SA.
· 3.	HD-FDD inter-frequency neighbour cell measurement under normal coverage in DRX in SA.
· 4.	TDD inter-frequency neighbour cell measurement under normal coverage in DRX in SA.
· Option 2: (Ericsson)
· RAN4 to introduce new test cases to verify that the UE performs RRC re-establishment correctly on a target cell for following list of configurations:
· HD-FDD Intra-frequency RRC Re-establishment for UE category NB1 in In-Band mode under normal coverage wrt to serving cell
· RAN4 to introduce inter-frequency RRC re-establishment test to verify the inter-frequency neighbour cell measurement requirements.

· Recommended WF
· From moderator’s perspective, both options above are to verify the neighbour cell measurement requirements by RRC Re-establishment delay. The test procedures and time period will be discussed in issue 2-1-1. The specific test configurations will be discussed in issue 2-1-3.
· Based above proposals, companies please provide comments in following Table 2-1-2-1 regarding the test case list (Need/No need). 
· Other comments in details can be provide in table 2-1-2-2 (i.e. SA or in-band).
Table 2-1-2-1: Test case list
	Test cases
	Company AHuawei
	Company BQualcomm
	Company CEricsson
	Company D

	HD-FDD intra-frequency neighbour cell measurement under normal coverage in non-DRX 
	Need
	Need
	Need
	

	TDD intra-frequency neighbour cell measurement under normal coverage in non-DRX 
	Need
	Need
	Need
	

	HD-FDD inter-frequency neighbour cell measurement under normal coverage in DRX 
	Need
	Pending issue 1-2-1
	Need
	

	TDD inter-frequency neighbour cell measurement under normal coverage in DRX 
	Need
	Pending issue 1-2-1
	Need
	

	Other test cases 
	
	
	
	



Table 2-1-2-2: Other comments 
	Company
	Comments

	XXX
	




Issue 2-1-3: Test Configurations
· Sub issue  1: Intra-frequency test configurations
· Option 1: (Huawei, HiSilicon)
	
	T1
	T2
	T3
	T4
	T5

	Length of time period
	5 s
	T2 > serving cell measurement = 800 ms
T2 = 900 ms
	T3> neighbour measurement = 1400 + 1600 ms
T3 = 3100 ms
	T4>RLM +T310 = 400 ms + T310 
(T310 = 0)
T4= 500 ms
	T5 > RRC Re-establishment for known case= 10 +8320 + 80 ms (Defined in A.6.1.32)
T5 = 8520 ms

	Serving
	NRSRP>s-MeasureIntra
NRSRP: -89 dBm
s-MeasureIntra = -95
Noc = -98 dBm
SINR: 9 dB
	NRSRP<s-MeasureIntra
NRSRP: -101 dBm
s-MeasureIntra = -95
Noc = -98 dBm
SINR : -3 dB
	NRSRP<s-MeasureIntra
NRSRP: -101 dBm
s-MeasureIntra = -95
Noc = -98 dBm
SINR : -8.5 dB (> SINR2 in A.7.3.66)
	NRSRP：-Infinity
Noc = -98 dBm
SINR: -Infinity
	NRSRP：-Infinity
Noc = -98 dBm
SINR: -Infinity

	Neighbor
	NRSRP：-Infinity
SINR =-Infinity
Noc = -98 dBm

	NRSRP：-Infinity
SINR=-Infinity
Noc = -98 dBm

	NRSRP = -94 dBm
SINR 2.2 dB
Noc = -98 dBm

	NRSRP = -94 dBm
SINR  4 dB
Noc = -98 dBm

	NRSRP = -94 dBm
SINR 4 dB
Noc = -98 dBm


	Other configuration 
	T310 = 0
T311 = 15000
s-MeasureIntra = -95
s-MeasureDeltaP = 6
t-MeasureDeltaP = 60
non-DRX
Rmax = 8



· Sub issue  2: Inter-frequency test configurations
· Option 1: (Huawei, HiSilicon)
	
	T1
	T2
	T3
	T4
	T5

	Length of time period
	5 s
	T2 > serving cell measurement = 5 DRX
T2 = 1300 ms
	T3> neighbour measurement = 14 + 8 DRX
T3 = 5700 ms
	T4>RLM +T310 = 20 DRX + T310 
(T310 = 0)
T4= 5200 ms
	T5 > RRC Re-establishment for known case= 10 +8320 + 80 ms (Defined in A.6.1.32)
T5 = 8520 ms

	Serving
	NRSRP>s-MeasureInter
NRSRP: -89 dBm
s-MeasureInter = -95
Noc = -98 dBm
SINR : 9 dB
	NRSRP<s-MeasureInter
NRSRP: -101 dBm
s-MeasureInter = -95
Noc = -98 dBm
SINR : -3 dB
	NRSRP<s-MeasureInter
NRSRP: -101 dBm
s-MeasureInter = -95
Noc = -98 dBm
SINR: -3 dB (>SNR2 in A.7.3.66)
	NRSRP：-Infinity
Noc = -98 dBm
SINR: -Infinity
	NRSRP：-Infinity
Noc = -98 dBm
SINR: -Infinity

	Neighbor
	NRSRP：-Infinity
SINR =-Infinity
Noc = -98 dBm

	NRSRP：-Infinity
SINR=-Infinity
Noc = -98 dBm

	NRSRP = -94 dBm
SINR 4 dB
Noc = -98 dBm

	NRSRP = -94 dBm
SINR  4 dB
Noc = -98 dBm

	NRSRP = -94 dBm
SINR 4 dB
Noc = -98 dBm


	Other configuration 
	T310 = 0
T311 = 15000
s-MeasureInter = -95
s-MeasureDeltaP = 6
t-MeasureDeltaP = 60
DRX: 256ms
Rmax = 8



· Option 2:  DRX cycle of 1.28 seconds (Ericsson)

· Recommended WF
· Discuss above option
· 1st round comment collection
	Company
	Comments

	XXX
	Issue 2-1-3
Sub issue  1: Intra-frequency test configurations

Sub issue  2: Inter-frequency test configurations

	Huawei
	Issue 2-1-3
Sub issue  1: Intra-frequency test configurations
We support option 1.
Sub issue  2: Inter-frequency test configurations
We support to define inter-frequency test cases for DRX case. Regarding DRX cycles, we have no strong views. Our motivation to have DRX as 256 ms it to have an available measurement occasion lager than 200 ms but not too long.

	Qualcomm
	Sub issue  1: Intra-frequency test configurations
The proposed configuration in option 1 may be used as the baseline to develop the test cases. However, we don’t think it is necessary to take these as final. Companies should be given time to check.
Sub issue  2: Inter-frequency test configurations
Similar comment as sub-issue 1. For the DRX cycle length, it would be good to select a typical value used in field deployments.

	Ericsson
	For both issues:
Similar view as Qualcomm, fine to use the values in the proposal as baseline when designing the test. No need to agree on those now. 




Sub-topic 2-2 others
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-2-1: Side conditions for CONNECTED mode intra- and inter-frequency neighbour cell measurement
· Proposals
· Option 1: RAN4 to introduce side conditions for CONNECTED mode intra- and inter-frequency neighbour cell measurement requirements.
· Recommended WF
· Agree on option 1. There is a CR on introducing the corresponding requirements (R4-2208955), companies please provide details comments directly under the CR.
· 1st round comment collection
	Company
	Comments

	XXX
	

	Huawei
	Agree on option 1. In our CR R4-2208955, the conditions are reused from IDLE mode intra and inter-frequency case.

	Qualcomm
	Option1 is fine.

	Ericsson
	Option 1 is fine. 



Issue 2-2-2: Test cases for CONNECTED mode channel quality report
· Proposals
· Option 1: Test cases for CONNECTED mode channel quality report is discussed in RAN4 demod group (Ericsson)
· Recommended WF
· Agree on option 1. Companies please also involve Demod experts to be aware of the plan.
· 1st round comment collection
	Company
	Comments

	XXX
	

	Huawei
	Support the recommended WF.

	Qualcomm
	Support the recommended WF.

	Ericsson
	Fine with recommend WF. 



CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2208955
Draft CR on conditions for NB-IoT connected mode neighbour cell measurement R17 (Huawei, Hisilicon)
	Company AQualcomm: OK

	
	Company B

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#1
	Issue 2-1-1: Test procedure 
Two companies commented in the 1st round, and all agreed with the test procedure in option 1.
Tentative agreements:
· Define the test cases with following time period:
· T1: During T1, the serving cell NRSRP should be higher than the threshold for neighbour cell measurement to guarantee that UE will not trigger neighbour cell measurement. The existing accuracy requirements of serving cell measurement should be considered.
· T2: During T2, the serving cell NRSRP should fulfil the threshold for neighbour cell measurement, and at same time the SINR level should guarantee that UE will not triggering OOS. T2 should be longer than the time needed for serving cell measurement.
· T3: During T3, the serving cell NRSRP shall keep the same level as that in T2 and the target neighbour cell shall be turned on from T3. T2 should be longer than the time needed for neighbour cell measurement.
· T4: During T4, the SINR should be set lower than Qout and UE shall trigger RLF. T4 should be longer than the time needed for OOS evaluation.	
· T5: During T5, UE is expected to perform RRC Re-establishment to the target neighbour cell. T5 should be longer than the delay for RRC Re-establishment for known case.
· The test requirement is to verify that whether UE can start RRC re-establishment to target Cell before the end of T5.

Candidate options: NA
Recommendations for 2nd round: NA

	
	Issue 2-1-2: Test cases list 
Three companies commented in the 1st round. All agree with the test case for intra-frequency measurement. One company commented that whether to have inter-frequency measurement test cases depends on the conclusion of issue 1-2-1.
Tentative agreements:
Define following test cases for neighbour cell measurement in connected mode for NB-IoT
· HD-FDD intra-frequency neighbour cell measurement under normal coverage in non-DRX
· TDD intra-frequency neighbour cell measurement under normal coverage in non-DRX
Candidate options: 
· HD-FDD inter-frequency neighbour cell measurement under normal coverage in DRX 
· TDD inter-frequency neighbour cell measurement under normal coverage in DRX 
Recommendations for 2nd round: 
Further discuss the inter-frequency case considering the discussion in issue 1-2-1.

	
	Issue 2-1-3: Test Configurations
Three companies commented in the 1st round. All agree with the table for baseline, and two companies commented that the details need further check.
Tentative agreements: NA
Candidate options: 
· Sub issue  1: Intra-frequency test configurations
· Option 1:
	
	T1
	T2
	T3
	T4
	T5

	Length of time period
	5 s
	T2 > serving cell measurement = 800 ms
T2 = 900 ms
	T3> neighbour measurement = 1400 + 1600 ms
T3 = 3100 ms
	T4>RLM +T310 = 400 ms + T310 
(T310 = 0)
T4= 500 ms
	T5 > RRC Re-establishment for known case= 10 +8320 + 80 ms (Defined in A.6.1.32)
T5 = 8520 ms

	Serving
	NRSRP>s-MeasureIntra
NRSRP: -89 dBm
s-MeasureIntra = -95
Noc = -98 dBm
SINR: 9 dB
	NRSRP<s-MeasureIntra
NRSRP: -101 dBm
s-MeasureIntra = -95
Noc = -98 dBm
SINR : -3 dB
	NRSRP<s-MeasureIntra
NRSRP: -101 dBm
s-MeasureIntra = -95
Noc = -98 dBm
SINR : -8.5 dB (> SINR2 in A.7.3.66)
	NRSRP：-Infinity
Noc = -98 dBm
SINR: -Infinity
	NRSRP：-Infinity
Noc = -98 dBm
SINR: -Infinity

	Neighbor
	NRSRP：-Infinity
SINR =-Infinity
Noc = -98 dBm

	NRSRP：-Infinity
SINR=-Infinity
Noc = -98 dBm

	NRSRP = -94 dBm
SINR 2.2 dB
Noc = -98 dBm

	NRSRP = -94 dBm
SINR  4 dB
Noc = -98 dBm

	NRSRP = -94 dBm
SINR 4 dB
Noc = -98 dBm


	Other configuration 
	T310 = 0
T311 = 15000
s-MeasureIntra = -95
s-MeasureDeltaP = 6
t-MeasureDeltaP = 60
non-DRX
Rmax = 8



· Sub issue  2: Inter-frequency test configurations
· Option 1: 
	
	T1
	T2
	T3
	T4
	T5

	Length of time period
	5 s
	T2 > serving cell measurement = 5 DRX
T2 = 1300 ms
	T3> neighbour measurement = 14 + 8 DRX
T3 = 5700 ms
	T4>RLM +T310 = 20 DRX + T310 
(T310 = 0)
T4= 5200 ms
	T5 > RRC Re-establishment for known case= 10 +8320 + 80 ms (Defined in A.6.1.32)
T5 = 8520 ms

	Serving
	NRSRP>s-MeasureInter
NRSRP: -89 dBm
s-MeasureInter = -95
Noc = -98 dBm
SINR : 9 dB
	NRSRP<s-MeasureInter
NRSRP: -101 dBm
s-MeasureInter = -95
Noc = -98 dBm
SINR : -3 dB
	NRSRP<s-MeasureInter
NRSRP: -101 dBm
s-MeasureInter = -95
Noc = -98 dBm
SINR: -3 dB (>SNR2 in A.7.3.66)
	NRSRP：-Infinity
Noc = -98 dBm
SINR: -Infinity
	NRSRP：-Infinity
Noc = -98 dBm
SINR: -Infinity

	Neighbor
	NRSRP：-Infinity
SINR =-Infinity
Noc = -98 dBm

	NRSRP：-Infinity
SINR=-Infinity
Noc = -98 dBm

	NRSRP = -94 dBm
SINR 4 dB
Noc = -98 dBm

	NRSRP = -94 dBm
SINR  4 dB
Noc = -98 dBm

	NRSRP = -94 dBm
SINR 4 dB
Noc = -98 dBm


	Other configuration 
	T310 = 0
T311 = 15000
s-MeasureInter = -95
s-MeasureDeltaP = 6
t-MeasureDeltaP = 60
DRX: 256ms
Rmax = 8



· Option 2:  DRX cycle of 1.28 seconds (Ericsson)

Recommendations for 2nd round: 
Further check the details of the test configurations in above proposals. 


	
	Issue 2-2-1: Side conditions for CONNECTED mode intra- and inter-frequency neighbour cell measurement
Three companies commented in the 1st round, and all agree with option 1.
Tentative agreements: 
RAN4 to introduce side conditions for CONNECTED mode intra- and inter-frequency neighbour cell measurement requirements.
Candidate options:  NA
Recommendations for 2nd round: NA


	
	Issue 2-2-2: Test cases for CONNECTED mode channel quality report
Three companies commented in the 1st round, and all agree with option 1.
Tentative agreements: 
Test cases for CONNECTED mode channel quality report is discussed in RAN4 demod group 
Candidate options:  NA
Recommendations for 2nd round: NA





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2208955
Draft CR on conditions for NB-IoT connected mode neighbour cell measurement R17 (Huawei, Hisilicon)
	Agreeable



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.
Open issues 
Issue 2-1-2: test case lists
· Option 1
· TC1:HD-FDD intra-frequency neighbour cell measurement under normal coverage in non-DRX in SA
· TC2: TDD intra-frequency neighbour cell measurement under normal coverage in non-DRX in SA
· TC3:HD-FDD inter-frequency neighbour cell measurement under normal coverage in DRX in SA
· TC4:TDD inter-frequency neighbour cell measurement under normal coverage in DRX in SA
· Recommended WF
· It is agreed to have intra-frequency test cases in 1st round. Please comments whether to have inter-frequency test cases considering issue 1-2-1. As no company comment on operation mode, it is suggested to defined test cases in SA. Please provide comments if you would like to have test case under other operations modes. 
· 2nd round comments collection
	Company
	Comments

	XXX
	Issue 2-1-2


	Huawei
	We support test cases list in option 1. And we would like to volunteer to for TC1.

	Ericsson
	Issue 2-1-2
We prefer to have the test case for inter-frequency also. As commented for issue 1-2-1, we think clarification can be made to the test to make testing possible. We think the test case should be defined for all deployment modes, then later on principle of testing can be introduced to avoid that same UE is tested in all modes. 

	Qualcomm
	Issue 2-1-2
Remove the inter-frequency test cases if inter-frequency carrier selection is left up to UE implementation.



Issue 2-1-3: Test Configurations
· Sub issue  1: Intra-frequency test configurations
· Option 1: (Huawei, HiSilicon)
	
	T1
	T2
	T3
	T4
	T5

	Length of time period
	5 s
	T2 > serving cell measurement = 800 ms
T2 = 900 ms
	T3> neighbour measurement = 1400 + 1600 ms
T3 = 3100 ms
	T4>RLM +T310 = 400 ms + T310 
(T310 = 0)
T4= 500 ms
	T5 > RRC Re-establishment for known case= 10 +8320 + 80 ms (Defined in A.6.1.32)
T5 = 8520 ms

	Serving
	NRSRP>s-MeasureIntra
NRSRP: -89 dBm
s-MeasureIntra = -95
Noc = -98 dBm
SINR: 9 dB
	NRSRP<s-MeasureIntra
NRSRP: -101 dBm
s-MeasureIntra = -95
Noc = -98 dBm
SINR : -3 dB
	NRSRP<s-MeasureIntra
NRSRP: -101 dBm
s-MeasureIntra = -95
Noc = -98 dBm
SINR : -8.5 dB (> SINR2 in A.7.3.66)
	NRSRP：-Infinity
Noc = -98 dBm
SINR: -Infinity
	NRSRP：-Infinity
Noc = -98 dBm
SINR: -Infinity

	Neighbor
	NRSRP：-Infinity
SINR =-Infinity
Noc = -98 dBm

	NRSRP：-Infinity
SINR=-Infinity
Noc = -98 dBm

	NRSRP = -94 dBm
SINR 2.2 dB
Noc = -98 dBm

	NRSRP = -94 dBm
SINR  4 dB
Noc = -98 dBm

	NRSRP = -94 dBm
SINR 4 dB
Noc = -98 dBm


	Other configuration 
	T310 = 0
T311 = 15000
s-MeasureIntra = -95
s-MeasureDeltaP = 6
t-MeasureDeltaP = 60
non-DRX
Rmax = 8



· Sub issue  2: Inter-frequency test configurations
· Option 1: (Huawei, HiSilicon)
	
	T1
	T2
	T3
	T4
	T5

	Length of time period
	5 s
	T2 > serving cell measurement = 5 DRX
T2 = 1300 ms
	T3> neighbour measurement = 14 + 8 DRX
T3 = 5700 ms
	T4>RLM +T310 = 20 DRX + T310 
(T310 = 0)
T4= 5200 ms
	T5 > RRC Re-establishment for known case= 10 +8320 + 80 ms (Defined in A.6.1.32)
T5 = 8520 ms

	Serving
	NRSRP>s-MeasureInter
NRSRP: -89 dBm
s-MeasureInter = -95
Noc = -98 dBm
SINR : 9 dB
	NRSRP<s-MeasureInter
NRSRP: -101 dBm
s-MeasureInter = -95
Noc = -98 dBm
SINR : -3 dB
	NRSRP<s-MeasureInter
NRSRP: -101 dBm
s-MeasureInter = -95
Noc = -98 dBm
SINR: -3 dB (>SNR2 in A.7.3.66)
	NRSRP：-Infinity
Noc = -98 dBm
SINR: -Infinity
	NRSRP：-Infinity
Noc = -98 dBm
SINR: -Infinity

	Neighbor
	NRSRP：-Infinity
SINR =-Infinity
Noc = -98 dBm

	NRSRP：-Infinity
SINR=-Infinity
Noc = -98 dBm

	NRSRP = -94 dBm
SINR 4 dB
Noc = -98 dBm

	NRSRP = -94 dBm
SINR  4 dB
Noc = -98 dBm

	NRSRP = -94 dBm
SINR 4 dB
Noc = -98 dBm


	Other configuration 
	T310 = 0
T311 = 15000
s-MeasureInter = -95
s-MeasureDeltaP = 6
t-MeasureDeltaP = 60
DRX: 256ms
Rmax = 8



· Option 2:  DRX cycle of 1.28 seconds (Ericsson)

· Recommended WF
· Moderator: Based on 1st round comments, companies are fine to take above proposals as baseline and need more time to check the value. Companies are encouraged to check the value in the 2nd round.
· 2nd round comment collection
	Company
	Comments

	XXX
	Issue 2-1-3


	Huawei
	We support tables in above options, but also fine to take them as baseline for further check.

	Qualcomm
	We’re OK using the proposed configurations to develop the test cases, at least for sub-issue 1. The final test configuration would be agreed when draft CRs are endorsed.
FFS whether to introduce inter-frequency tests.



Issue 2-1-4: Work plan (new added)
· Option 1
RAN4 #103e meeting (May, 2022)
· Agree on this work plan for R17 NB_IOTenh4_LTE_eMTC6_RRM performance part
· Connected mode neighbour cell measurement for NB-IoT
· Discuss and agree on the test case list
· Initial discussion on test case set up
3GPP RAN4 #104e meeting (August, 2022)
· Connected mode neighbour cell measurement for NB-IoT
· Discuss and agree on the CRs for test cases
· Complete performance part.
· Recommended WF
· Agree on above option
· 2nd round comments collection
	Company
	Comments

	XXX
	Issue 2-1-4


	Huawei
	Fine with the work plan

	Qualcomm
	We’re OK with the work plan but there’s still a pending question of whether to introduce inter-frequency test cases.




Recommendations for Tdocs
1st round 
New tdocs
	New Tdoc number
	Title
	Source
	Comments

	
	WF on RRM requirements for Rel-17 NB-IoT and LTE-MTC
	Huawei, HiSilicon
	To capture all agreements in 1st round and 2nd round

	
	
	
	

	
	
	
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2208953

	
	CR on maintenance for NB-IoT R17

	Huawei, HiSilicon
	Revised
	

	R4-2208955

	
	Draft CR on conditions for NB-IoT connected mode neighbour cell measurement R17
	Huawei, HiSilicon
	Agreeable,
	

	
	
	
	
	
	

	
	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2208953

	R4-2211124
	CR on maintenance for NB-IoT R17
	Huawei, HiSilicon
	Agreeable, 
	

	R4-2210623
	[bookmark: _GoBack]
	WF on RRM requirements for Rel-17 NB-IoT and LTE-MTC
	Huawei, HiSilicon
	Agreeable,
	

	
	
	
	
	
	

	
	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
Annex 
Contact information
	Company
	Name
	Email address

	Huawei
	Zhongyi Shen
	shenzhongyi3@huawei.com

	Qualcomm
	Carlos Cabrera-Mercader
	ccmercad@qti.qualcomm.com

	Ericsson
	Santhan Thangarasa
	Santhan.thangarasa@ericsson.com



Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)

