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Introduction
The remaining issues for Rel-16 NB-IoT RRM include:
1. Filtering and combination of samples between anchor carrier and non-anchor carriers
2. Update RRM requirements for new introduced UE specific DRX cycles (320ms and 640ms)
3. Requirements for RSRP change based TA validation for PUR.
List of candidate target of email discussion for 1st round and 2nd round 
· 1st round:  
1. Discuss the remaining issues above
2. Discuss and collect comments for the submitted CRs/draft CRs.
· 2nd round: 
1. Discuss the remaining issues based on the 1st round discussion
2. Discuss the revised CRs/draft CRs if any
Topic #1: RRM core requirements	
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006166
	Qualcomm Incorporated
	Observation 1. In the proposal of WF, it is not clear whether SINR to be used for qualifying a measurement for combining and filtering is on the anchor carrier or non-anchor carrier.
Observation 2. SINR ≥ -6 dB is the typical side condition in LTE operation with lower MCL and leads to accurate NRSRP measurement results. 
Observation 3. Typical UE implementation makes one measurement per DRX cycle.
Observation 4. UE behavior in case condition on difference of anchor and non-anchor carrier measurement is exceeded is not clearly defined. 
Observation 5. The value of M cannot ever be smaller than 12 dB since the NRSRP estimation accuracy in normal coverage is +/- 6 dB.
Proposal 1. RAN4 to not pursue imposing a condition on when UE can combine/filter measurements of anchor and non-anchor carriers.

	R4-2006167
	Qualcomm Incorporated
	Proposal 1. Use  for normal coverage and  for enhanced coverage for shorter DRX cycles.
Proposal 2. Keep the same requirements for WUS for shorter DRX cycles as in DRX cycles ≤ 5.12s.
Proposal 3. For intra-frequency and inter-frequency neighbor cell measurement when not configured with eDRX:
· 40 DRX cycles for 320/640ms DRX to detect the cell, 1 DRX cycle to measure, and 5 DRX cycles to evaluate in normal coverage
· 415 DRX cycles for 320/640 DRX to detect the cell, 1 DRX cycle to measure, and 10 DRX cycles to evaluate in enhanced coverage when -15 ≤ Q2 < -6
· 45 DRX cycles for 320/640 DRX to detect the cell, 1 DRX cycle to measure, and 10 DRX cycles to evaluate in enhanced coverage when Q2 ≥ -6.

Proposal 4.  For eDRX cycles, the same existing requirements should apply for Tdetect with 1 DRX cycle for measurement and 2 DRX cycles for evaluation for both intra-frequency and inter-frequency neighbour cells. 
Proposal 5. Use the same requirements as in DRX cycle of 1.28s for shorter DRX cycles of 320/640ms when eDRX is and is not configured.

	R4-2007113
	Nokia, Nokia Shanghai Bell
	Proposal 1: 	For UE in normal coverage, NRSRP measurements on non-anchor carrier can be filtered or combined with NRSRP measurement on anchor carrier after translating the non-anchor carrier measurement with parameter nrs-PowerOffsetNonAnchor, provided that the comparison of NRSRP samples between anchor and non-anchor carrier, taken during the same measurement period and accounting for the signal power offset, yields a difference within a margin M. 
	The margin M and the periodicity of NRSRP comparison P are signaled from network to UE. 

	R4-2007690
	Huawei, HiSilicon
	Proposal 1: There is no prerequisite or condition for UE in enhanced coverage when filtering the measurement between anchor and non-anchor carriers.
Proposal 2: The threshold for comparison between anchor carrier and non-anchor carrier in normal coverage is 18 dB, which is a predefined value in TS 36.133.
Proposal 3: The measurement results for comparison shall be from anchor and non-anchor carrier within the same DRX cycles, which means in same DRX cycles, UE shall perform measurement on both anchor carrier and non-anchor carrier within in the same DRX cycles. 
Proposal 4: UE shall perform measurement on anchor carrier at least every M DRX cycles, where M is FFS.
Observation 1: The decision (i.e. disabling the NRSRP measurement on non-anchor carrier) shall not be made only based on one single-shot comparison between samples from anchor and non-anchor carriers.
Proposal 5: Only after K consecutive times that the measurement on non-anchor carrier is regarded as unavailable that UE shall only perform measurement on anchor carrier for a certain period of time.


	R4-2007691
	Huawei, HiSilicon
	Proposal 1: 
When eDRX is not configured:
•	Normal coverage: Nserv = 4 for DRX = 320ms and 640ms
•	Enhanced coverage: Nserv = 8 for DRX = 320ms and 640ms
When eDRX is configured:
•	Normal coverage: Nserv = 2 for DRX = 320ms and 640ms
•	Enhanced coverage: Nserv = 4 for DRX = 320ms and 640ms
Proposal 2: When eDRX is not configured, the relaxation factor shall be updated for 320ms and 640ms DRX cycles as:
•	Min(n , 16) for 640ms; 
•	Min(n , 32) for 320ms
If eDRX is configured, for normal coverage, the relaxation factor shall be:
	DRX cycle length [s]
	Value

	
	2.56 ≤ PTW length [s] < 5.12
	5.12 ≤ PTW length [s] < 7.68
	7.68 ≤ PTW length [s] < 12.8
	12.8 ≤ PTW length [s] < 23.04
	23.04 ≤ PTW length [s] 

	0.32
	Min(n , 2)
	Min(n , 4)
	Min(n , 8)
	Min(n , 16)
	Min(n , 32)

	0.64
	1
	Min(n , 2)
	Min(n , 4)
	Min(n , 8)
	Min(n , 16)




For enhanced coverage, the relaxation factor shall be:
	DRX cycle length [s]
	Value

	
	2.56 ≤ PTW length [s] < 5.12
	5.12≤ PTW length [s] < 7.68
	7.68 ≤ PTW length [s] < 12.8
	12.8 ≤ PTW length [s] < 23.04
	23.04 ≤ PTW length [s] < 43.52
	43.52 ≤ PTW length [s] 

	0.32
	1
	Min(n , 2)
	Min(n , 4)
	Min(n , 8)
	Min(n , 16)
	Min(n , 32)

	0.64
	N/A
	1
	Min(n , 2)
	Min(n , 4)
	Min(n , 8)
	Min(n , 16)



Proposal 3: The Tdetect for measurement of neighbor cell s without eDRX, the number of DRX is calculated based on the 2 instances (NPSS or NSSS) per DRX cycle for 320 ms and 5 instances (NPSS or NSSS) per DRX cycle 640 ms respectively. 
Proposal 4: For measurement period (Tmeasure) without eDRX, 2 DRX cycles for 640ms and 4 DRX cycles for 320ms are defined.
Proposal 5: For evaluation period without eDRX, it is suggested to define Tevaluate as 4*Tmeasure for NC and 8*Tmeasure for EC.
Proposal 6: For measurement of neighbor cell with eDRX, the existing requirement for Tdectect shall apply; Tmeasure is 1 DRX for 320ms and 640ms DRX; Tevalaute is 2 DRX cycles for NC and same requirements as that without eDRX for EC.
Proposal 7: The existing requirements (DRX cycles length ≤ 5.12s) apply for new introduced DRX cycles (320ms and 640ms)




Open issues summary
Sub-topic 1-1 PUR
There is one CR for this topic (R4-2007688). Please provide comments in 1.3.2	CRs/TPs comments collection
Sub-topic 1-2 Filtering and combination of NRSRP measurement between anchor carrier and non-anchor carrier
Issue 1-2-1: Condition on filtering and combination of NRSRP measurement between anchor carrier and non-anchor carrier in enhanced coverage.
· Proposals
· Option 1: There is no prerequisite or condition for UE in enhanced coverage when filtering the measurement between anchor and non-anchor carriers. (R4-2007690, Huawei)
· Recommended WF
· Agree on option 1.
Issue 1-2-2: Whether to introduce conditions on filtering and combination of NRSRP measurement between anchor carrier and non-anchor carrier in normal coverage.
· Proposals
· Option 1: No. RAN4 to not pursue imposing a condition on when UE can combine/filter measurements of anchor and non-anchor carriers. (R4-2006166, Qualcomm)
· Option 2: Yes. (R4-2007113, Nokia; R4-2007690, Huawei)
· Recommended WF
· Need more discussion. 
Issue 1-2-3: The SINR for qualifying a measurement for combining and filtering is on the anchor carrier or non-anchor carrier.
· Proposals
· Option 1: SINR ≥ -6 dB on the non-anchor carrier. (R4-2006166, Qualcomm)
· Option 2: SINR ≥ -6 dB on the anchor carrier. (R4-2006166, Qualcomm)
· Recommended WF
· Need more discussion. 

Issue 1-2-4: The value of the margin M dB and the method for definition.
· Proposals
· Option 1: 8 dB, signalled from Network to UE. (R4-2007113, Nokia)
· Option 2: 18 dB, predefined in TS 36.133 (R4-2007690, Huawei)
· Option 3: Larger than12 dB (R4-2006166, Qualcomm) 
· Recommended WF
· Need more discussion. 

Issue 1-2-5: The periodicity of NRSRP comparison.
· Proposals
· Option 1: Signalled from Network to UE. (R4-2007113, Nokia)
· Option 2: UE shall perform measurement on anchor carrier at least every M DRX cycles, where M is FFS. (R4-2007690, Huawei)
· Option 3: It is left to UE implementation (Qualcomm)
· Recommended WF
· Need more discussion. 
Issue 1-2-6: UE behaviour on comparison of NRSRP measurements of anchor and non-anchor carriers
· Proposals
· Option 1: Use at least 3 samples from each carrier for the comparison. After the positive comparison, the UE is allowed to stay on the non-anchor carrier until the next comparison takes place. (R4-2007113, Nokia)
· Option 2: If the difference is larger than the threshold, the measurement on non-anchor carrier is regarded as unavailable, and in the next DRX cycle, UE shall also perform measurement on anchor and non-anchor carrier for more reliable comparison. Only after K consecutive times that the measurement on non-anchor carrier is regarded as unavailable that UE shall only perform measurement on anchor carrier for a certain period of time. (R4-2007690, Huawei)
· Recommended WF
· Need more discussion. 
Sub-topic 1-3 Updating RRM requirements for UE specific DRX cycles (320ms and 640ms)
Issue 1-3-1: Nserv for measurement of serving cell
· Proposals
· Option 1: Nserv = 2 for normal coverage and Nserv = 4 for enhanced coverage. (R4-2006167, Qualcomm)
· Option 2: (R4-2007691, Huawei)
When eDRX is not configured:
•	Normal coverage: Nserv = 4 for DRX = 320ms and 640ms
•	Enhanced coverage: Nserv = 8 for DRX = 320ms and 640ms
When eDRX is configured:
•	Normal coverage: Nserv = 2 for DRX = 320ms and 640ms
•	Enhanced coverage: Nserv = 4 for DRX = 320ms and 640ms. 
· Recommended WF
· Need more discussion when eDRX is not configured. 

Issue 1-3-2: WUS reception (clause 4.6.2.9)
· Proposals
· Option 1: Same requirements for WUS for shorter DRX cycles as in DRX cycles ≤ 5.12s. (R4-2006167, Qualcomm; R4-2007691, Huawei)
· Recommended WF
· Agree on proposal 1. 
Issue 1-3-3: Intra-frequency and inter-frequency neighbour cell measurement without eDRX:
· Proposals
· Option 1: (R4-2006167, Qualcomm)
· 40 DRX cycles for 320/640ms DRX to detect the cell, 1 DRX cycle to measure, and 5 DRX cycles to evaluate in normal coverage
· 415 DRX cycles for 320/640 DRX to detect the cell, 1 DRX cycle to measure, and 10 DRX cycles to evaluate in enhanced coverage when -15 ≤ Q2 < -6
· 45 DRX cycles for 320/640 DRX to detect the cell, 1 DRX cycle to measure, and 10 DRX cycles to evaluate in enhanced coverage when Q2 ≥ -6. 
· Option 2: (R4-2007691, Huawei)
· The Tdetect for measurement of neighbor cell s without eDRX, the number of DRX is calculated based on the 2 instances (NPSS or NSSS) per DRX cycle for 320 ms and 5 instances (NPSS or NSSS) per DRX cycle 640 ms respectively.
· For measurement period (Tmeasure) without eDRX, 2 DRX cycles for 640ms and 4 DRX cycles for 320ms are defined.
· For evaluation period without eDRX, it is suggested to define Tevaluate as 4*Tmeasure for NC and 8*Tmeasure for EC.
· Recommended WF
· Need more discussion. 
Issue 1-3-4: Intra-frequency and inter-frequency neighbour cell measurement with eDRX:
· Proposals
· Option 1: For eDRX cycles, the same existing requirements should apply for Tdetect with 1 DRX cycle for measurement and 2 DRX cycles for evaluation for both intra-frequency and inter-frequency neighbour cells. (R4-2006167, Qualcomm)
· Option 2: For measurement of neighbor cell with eDRX, the existing requirement for Tdectect shall apply; Tmeasure is 1 DRX for 320ms and 640ms DRX; Tevalaute is 2 DRX cycles for NC and same requirements as that without eDRX for EC. (R4-2007691, Huawei)
· Recommended WF
· Need more discussion on number of DRX cycles for evaluation for EC. 
Issue 1-3-5: Measurement of Serving with WUS :
· Proposals
· Option 1: Use the same requirements as in DRX cycle of 1.28s for shorter DRX cycles of 320/640ms when eDRX is and is not configured. (R4-2006167, Qualcomm)
· Option 2: (R4-2007691, Huawei)
· When eDRX is not configured, the relaxation factor shall be updated for 320ms and 640ms DRX cycles as:
•	Min(n , 16) for 640ms; 
•	Min(n , 32) for 320ms
· If eDRX is configured, for normal coverage, the relaxation factor shall be:
	DRX cycle length [s]
	Value

	
	2.56 ≤ PTW length [s] < 5.12
	5.12 ≤ PTW length [s] < 7.68
	7.68 ≤ PTW length [s] < 12.8
	12.8 ≤ PTW length [s] < 23.04
	23.04 ≤ PTW length [s] 

	0.32
	Min(n , 2)
	Min(n , 4)
	Min(n , 8)
	Min(n , 16)
	Min(n , 32)

	0.64
	1
	Min(n , 2)
	Min(n , 4)
	Min(n , 8)
	Min(n , 16)








· For enhanced coverage, the relaxation factor shall be:
	DRX cycle length [s]
	Value

	
	2.56 ≤ PTW length [s] < 5.12
	5.12≤ PTW length [s] < 7.68
	7.68 ≤ PTW length [s] < 12.8
	12.8 ≤ PTW length [s] < 23.04
	23.04 ≤ PTW length [s] < 43.52
	43.52 ≤ PTW length [s] 

	0.32
	1
	Min(n , 2)
	Min(n , 4)
	Min(n , 8)
	Min(n , 16)
	Min(n , 32)

	0.64
	N/A
	1
	Min(n , 2)
	Min(n , 4)
	Min(n , 8)
	Min(n , 16)



· Recommended WF
· Need more discussion.

Sub-topic 1-4 NTA_offset setting for NR coexistence with NB-IoT
There is one CR for this topic (R4-2007114). Please provide comments in 1.3.2	CRs/TPs comments collection

Companies views’ collection for 1st round 
Open issues 
Sub-topic 1-2 Filtering and combination of NRSRP measurement between anchor carrier and non-anchor carrier
	Company
	Comments

	XXXHuawei
	Issue 1-2-1: Support the recommended WF. As we have discussed the issue for several meetings. To make progress, companies agreed to adopt option 2b as the baseline. So there is no prerequisite or condition for UE in enhanced coverage when filtering the measurement between anchor and non-anchor carriers.
Issue 1-2-2: Option 2. As mentioned in our comments to Issue 1-2-1, companies had compromised to the option 2b in the last meeting, thus we shall consider the condition in normal coverage.
Issue 1-2-3: Option 2. 
Issue 1-2-4: Since there is no relative accuracy for NB-IoT. A relaxed margin shall be considered. We can compromise to 12 dB.
Issue 1-2-5: We prefer a predefined value in the spec. It is also the way other margin are defined. For the value of M, we suggest the following values:
	DRX Cycle Length(s)
	M (DRX cycle)

	0.32
	160

	0.64
	80

	1.28
	40

	2.56
	20

	5.12
	10

	10.24
	10



Issue 1-2-6: Support option 2. UE shall measure NRSRP on anchor and non-anchor within the same DRX every M DRX as suggested in issues 1-2-5. If the difference is larger than the margin, UE shall make the same comparison in the next DRX, and only after K times negative comparison, UE shall only perform NRSRP measurement on anchor carrier for certain time period. We also give our thoughts on the value of K here:
	DRX Cycle Length(s)
	K

	0.32
	8

	0.64
	8

	1.28
	4

	2.56
	4

	5.12
	2

	10.24
	2




	 Qualcomm
	Issue 1-2-1: Agree on WF (this was agreed in last meeting).
Issue 1-2-2: We support option 1. We have yet to see a practical algorithm that realizes the benefits of RRM measurement in non-anchor carrier (power saving) while still enforcing restrictions on combining. The suggested algorithms from both Nokia and Huawei imposes new UE behaviors which UE does not need to do in some practical implementations. Our concerns are further discussed in topics below.
Issue 1-2-3: We believe option 1 makes more sense. Since the discussion is about qualifying non-anchor carrier measurements for combining or not combining, it makes sense to look into non-anchor carrier SINR. But regardless, SINR > -6 dB is a high enough SINR that should not create any issue in combining or filtering. This is one of the many concerns that we have with the proposed algorithm.
Issue 1-2-4: We cannot agree to option 1 as this violates the allowed estimation inaccuracy. This is another concern that we have with the proposed algorithm. How does a threshold of more than 12 dB (after power offset conversion) make any measurement better or more reliable?
Issue 1-2-5: we can neither support option 1 or option 2. Option 1 implies that NW knows the condition of UE (whether it is in relaxed neighbor cell measurement or not, whether it needs to do resync often or not) and our concern is that by setting an unsuitable value, the power saving gains will be lost. Option 2 does not make sense to us either. What if UE does not need to do resync for a long time? Why should this better UE implementation be forced to drop back to anchor carrier? The goal of this feature is to save power by not bouncing back and forth between anchor and non-anchor and option 2 is doing the exact opposite. 
Issue 1-2-6: We cannot support either option 1 or option 2. Option 1 suggests 3 samples from each anchor and non-anchor carrier for averaging before comparison which is never going to happen very rarely because UE does not fallback so often to anchor carrier for sync (UE may fallback to anchor carrier, let’s say, once every minute.). Also, a typical UE implementation should not be required to do measurement on anchor and non-anchor in the same DRX cycle. We can’t support option 2 either. For this option, we don’t understand what “unavailable” measurement even means. If measurement on non-anchor carrier is bad, UE comes out of relaxed serving cell monitoring and perform measurement on the anchor carrier only anyway. RAN4 made the following agreements a few meetings ago:
· If the following conditions are met:
The relaxed cell monitoring criteria defined in TS 36.304 clause 5.2.4.12, and 
Transmit power difference of NRS between anchor carrier and non-anchor paging carrier is signalled to the UE via the existing parameter nrs-PowerOffsetNonAnchor, and
UE is not configured with any positioning measurements,
· Then UE:
Stops monitoring neighbor cells
May stop performing NRSRP measurements on anchor carrier
May continue to perform NRSRP measurements only on the non-anchor carrier
May continue to evaluate relaxed monitoring conditions using non-anchor carrier NRSRP measurements and nrs-PowerOffsetNonAnchor for translation to their equivalent NRSRP in anchor carrier
Exiting this state will be based on not fulfilling the relaxed conditions in TS 36.304 clause 5.2.4.12. 

	Huawei:
	Further comments:
To Qualcomm: 
For issues 1-2-3:
If the SINR condition is for non-anchor carrier, does it mean that for normal coverage, there is a new condition for non-anchor carrier NRSRP measurement?


	
	Moderator:
Considering that the issue about filtering among carriers has lasted for several meetings, and this is the last meeting we have, we need to make some progress. Observed from inputs from companies, the validation methods will anyway introduce extra UE behavior which goes against the purpose of the feature to save power. 
I summarize some inputs and agreements from the previous meetings, and try to get the whole picture and some potential solutions:
1. One condition for non-anchor carrier NRSRP measurement is the relaxed monitoring criteria is met, which means propagation channels in such scenarios are typically slowly varying.
2. UE may identify the need to perform re-synchronization on the anchor carrier or fallback due to other purposes.
3. UE could choose to performance NRSRP measurement on non-anchor carrier or not when the conditions are met.

Based on the above observations,  companies are encouraged to consider the following solutions:
1. In normal coverage, the SINR on non-anchor carrier shall meet the condition (>-6dB)
2. Don’t specify the fixed comparison period since UE could switch back to anchor carrier for sync or other purpose and the channel condition is slowly varying.
3. If the samples for filtering is from different carriers, UE shall validate the following condition:
| NRSRP (anchor) – (NRSRP (non-anchor) + Power_offset_anchor) | < 12dB
       If the above inequation  is not satisfied, UE shall abandon the first sample. 
Note: Based on the condition in 1nd bullet (SINR>-6dB on non-anchor carrier), it will happen in the case where UE switches to anchor carrier from non-anchor carrier and finds the NRSRP in anchor carrier is extreme low, thus the relaxation criteria is not fulfilled and UE shall re-evaluate the conditions for non-anchor carrier measurement. 
4. There is no performance test for NRSRP measurement on non-anchor carrier, which could not be tested since UE could choose not to perform measurement on non-anchor carrier even the conditions are met.


	Ericsson
	Issue 1-2-1:
We agree with the recommended WF.

Issue 1-2-2:
We support option 2. 

Issue 1-2-3:
We are fine with option 1. 

Issue 1-2-4:
We support option 1, but we are also fine to have this margin pre-defined in RAN4 spec.

Issue 1-2-5:
We are fine with option 2.We don’t have strong view about these two options.

Issue 1-2-6:
We support option 1.




	Nokia
	Issue 1-2-1: We support option 1.
Issue 1-2-2: We support option 2. 
Issue 1-2-3: We support option 1. 
Issue 1-2-4: We support option 1. We think 12 or 18 dB are quite high values. Considering that two power measurements are compared (not on single shot basis), relative accuracy is relevant. But as these three proposed numbers (8 dB to 18 dB) differ in the range of 10 dB, a signaling solution for the margin M is preferred.
Issue 1-2-5: We support option 1. 
Issue 1-2-6: We support option 1.



Sub-topic 1-3 Updating RRM requirements for UE specific DRX cycles (320ms and 640ms)
	Company
	Comments

	XXXHuawei
	Issue 1-3-1: We support option 2. For shorter DRX cycles, we shall define a larger number of Nserv. The value in option 2 is taken eMTC as reference. 
Issue 1-3-2: We support the recommended WF.
Issue 1-3-3: We support option 2. We suggest to keep the same principle when define requirements for different DRX cycles. For shorter DRX cycles, larger number of DRX cycles shall be defined. UE is not needed to perform measurement too frequent with short DRX cycles, while the delay is same or less.
Based on option 2, the updated value is listed here:
For NC:
	DRX cycle length [s]
	Tdetect,NB_Intra_NC [s] (number of DRX cycles)
	Tmeasure,NB_Intra_NB_NC [s] (number of DRX cycles)
	Tevaluate,NB_intra_NB_NC
[s] (number of DRX cycles)

	0.32
	32 (100)
	1.28 (4)
	5.12 (16)

	0.64
	26 (40)
	1.28 (2)
	5.12 (8)



For EC -15≤ Q2 < -6:
	DRX cycle length [s]
	Tdetect,NB_Intra_ EC [s] (number of DRX cycles)
	Tmeasure,NB_Intra_ EC [s] (number of DRX cycles)
	Tevaluate,NB_intra_ EC
[s] (number of DRX cycles)

	0.32
	338 (1054)
	1.28 (4)
	10.24 (32)

	0.64
	266 (415)
	1.28 (2)
	10.24 (16)



For EC Q2-6

	DRX cycle length [s]
	Tdetect,NB_Intra_ EC [s] (number of DRX cycles)
	Tmeasure,NB_Intra_ EC [s] (number of DRX cycles)
	Tevaluate,NB_intra_ EC
[s] (number of DRX cycles)

	0.32
	37 (113)
	1.28 (4)
	10.24 (32)

	0.64
	29 (45)
	1.28 (2)
	10.24 (16)



Issue 1-3-4:The difference between option 1 and option 2 is the number of DRX cycles for evaluation in EC with eDRX. It could be observed that the number of DRX for evaluation for 1.28s is 10, so for 0.32s and 0.64 it should be more than 10.  The suggested number of value is shown here:
	Tmeasure,NB_Inter_EC [s] (number of DRX cycles)
	Tevaluate,NB_interEC
[s] (number of DRX cycles)

	0.32 (1)
	10.24 (32)

	0.64 (1)
	10.24 (16)





Issue 1-3-5: After checking RAN2’s spec. We think option 1 is reasonable. 

	Qualcomm
	Issue 1-3-1: we support option 1. We don’t see why eMTC requirements should be duplicated here. Existing requirements for Nserv is not dependent on eDRX or DRX cycles so why should these new cycles be different?
Issue 1-3-2: Agree on WF
Issue 1-3-3: We support option 1. There is no need to support increased number of samples in shorter DRX cycles. Actually, because the issues corresponding to time/freq drift is significantly less of an issue in shorter DRX cycles, UE can even use less number of samples to come up with a measurement. So we think option 1 is reasonable. We have a question for proponent of option 2: what is the point or benefit of a shorter DRX cycle if UE takes the same time to make a measurement? Our view is that shorter DRX cycles should enable mobility scenarios and increasing the number of samples (as in option 2) does not allow this.
Issue 1-3-4: Support option 1. Similar comments as in issue 1-3-3.
Issue 1-3-5: Support option 1 as the RAN2 spec does not allow larger N.

	Huawei
	Further comments:
Issue 1-3-1: For shorter DRX cycles, UE could trigger the neighbor cell measurement mistakenly due to instantaneous bad channel conditions. There is no issue related to power saving since the measure is done at least each DRX cycles. If companies has strong views on it, we can compromise to using same value for eDRX and DRX.

Issue 1-3-3: The intention of option 2 is keep the same principle when defining requirement for different DRX length. It could be observed that for the existing DRX lengths, more DRX cycles is defined for the consideration of power saving. We don’t understand why for the new DRX cycles, the number of DRX cycles is same regardless of the DRX length. 
Also as discussed in the last meeting, we shall follow the same principle as requirement are defined for other DRX lengths, which is summarized in R4-164550. It could be observed that 
	· Cell detection will be calculated based on number of needed NPSS and NSSS
· For DRX it will be scaled.
· Number of instances (NPSS or NSSS) to acquire per DRX cycle:
· 1.28s: 5
· 2.56s: 10
· 5.12s: 10
· 10.24s: 20




For option 1, it means the number of instances per DRX cycles for 0.32 and 0.64 is assumed to be same as that of 1.28s. We think it is unreasonable. Option 2 means the number of instance is assumed to be :
· 0.32s: 2
· 0.64s: 5
· 1.28s: 5
· 2.56s: 10
· 5.12s: 10
· 10.24s: 20
Issue 1-3-4: The difference between option 1 and option 2 is the number of DRX cycles when eDRX is configured in EC. It could be observed that in the existing requirement, there are more DRX cycles need for shorter DRX length (10 DRXs for DRX =1.28), however according to option 1, it means less DRXs for shorter DRX. (i.e. 10 DRXs for 1.28; 2 DRX for 0.32s), which is even less than the case when DRX = 1.28s.

In general, the power consumption and performance shall be both considered, and it is also the way the existing requirements are defined. Otherwise, requirements for different DRX cycles are following different principles. 

	Ericsson
	Issue 1-3-1:
We support option 1, and share Qualcomm’s view that it shall not depend on the DRX cycle. 

Issue 1-3-2:
We are fine with option 1. 

Issue 1-3-3, issue 1-3-4 and issue 1-3-5:
We have similar view as Qualcomm and support option 1. 




	Huawei
	Further comments:
Issue 1-3-3 and Issue 1-3-4.
We understand that the latency could be reduced by enabling the short DRX cycles (320ms and 640ms). However, option 1 is too strict requirements for NB-IoT, and it is even stricter than the requirements for LTE and it will greatly increase the power consumption. We think the power consumption should also be considered for NB-IoT. We can compromise to the following values, where the absolute delay is much shorter than 1.28s. We think it could be a good balance between performance and power consumption.
Intra-frequency and inter-frequency neighbour cell measurement without eDRX 
NC
	DRX cycle length [s]
	Tdetect,NB_Intar/inter_ NC [s] (number of DRX cycles)
	Tmeasure,NB_Intra/Inter_ NC [s] (number of DRX cycles)
	Tevaluate,NB_Intra/Inter_ NC
[s] (number of DRX cycles)

	0.32
	26 (80)
	1.28 (4)
	5.12 (16)

	0.64
	26 (40)
	1.28 (2)
	5.12 (8)

	1.28
	51 (40)
	1.28 (1)
	6.5 (5)

	2.56
	51 (20)
	2.56 (1)
	7.68 (3)

	5.12
	102 (20)
	5.12 (1)
	10.24 (2)

	10.24
	102 (10)
	10.24 (1)
	20.48 (2)



EC
	SCH Ês/Iot of neighboring cell: Q2
	DRX cycle length [s]
	Tdetect,NB_Intra/Inter_ EC [s] (number of DRX cycles)
	Tmeasure,NB_Intra/Inter_ EC [s] (number of DRX cycles)
	Tevaluate,NB_Intra、Inter_ EC
[s] (number of DRX cycles)

	-15≤ Q2 < -6
	0.32
	256 (800)
	1.28 (4)
	10.24 (32)

	
	0.64
	266 (415)
	1.28 (2)
	10.24 (16)

	
	1.28
	532 (415) 
	1.28 (1)
	12.8 (10)

	
	2.56
	532 (208) 
	2.56 (1)
	15.36 (6)

	
	5.12
	1063 (208) 
	5.12 (1)
	20.48 (4)

	
	10.24
	1063 (104) 
	10.24 (1)
	30.72 (3)

	Q2-6
	0.32
	26 (80)
	1.28 (4)
	10.24 (32)

	
	0.64
	29 (45)
	1.28 (2)
	10.24 (16)

	
	1.28
	58 (45)
	1.28 (1)
	12.8 (10)

	
	2.56
	59 (23)
	2.56 (1)
	15.36 (6)

	
	5.12
	113 (22)
	5.12 (1)
	20.48 (4)

	
	10.24
	113 (11)
	10.24 (1)
	30.72 (3)



Intra-frequency and inter-frequency neighbour cell measurement with eDRX:
Take intra-f as example
	eDRX_IDLE cycle length [s]
	DRX cycle length [s]
	PTW length [s] (number of 2.56s periods)
	Tdetect,NB_Intra_EC [s] (number of DRX cycles)
	Tmeasure,NB_Intra_EC [s] (number of DRX cycles)
	Tevaluate,NB_intraEC
[s] (number of DRX cycles)

	20.48 ≤ eDRX_IDLE cycle length ≤ 10485.76
	0.32
	≥12.8 (5)
	
 (406)
	0.32 (1)
	10.24 (32)

	
	0.64
	≥12.8 (5)
	
	0.64 (1)
	10.24 (16)

	
	1.28
	≥15.36 (6)
	
	1.28 (1)
	12.8 (10)

	
	2.56
	≥17.92 (7)
	
	2.56 (1)
	15.36 (6)

	
	5.12
	≥23.04 (9)
	
	5.12 (1)
	20.48 (4)

	
	10.24
	≥33.28 (13)
	
	10.24 (1)
	30.72 (3)

	NOTE 1:	The number of DRX cycles in this table is given for the DRX cycles within PTWs.
NOTE 2:	The eDRX_IDLE cycle lengths are as specified in Section X of TS 24.008 [34].








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

	R4-2007688
	Company A

	
	Company B

	
	Qualcomm: RSRP should be changed to NRSRP. Also, the numbers 4 and 5 dB quoted for normal and enhanced coverage are eMTC numbers; not NB-IoT.

Ericsson: PUR needs to be aligned with the corresponding changes for eMTC.

	R4-2007114
	Company A

	
	Company B

	
	

	R4-2007685
	

	R4-2007686
	The first change needs a reference and should have 4T instead of fourT
The second change is not needed as it is not a requirement, it’s a suggestion and can be left to UE implementation. 
Ericsson: We think some restructuring of the changes is needed to make the requirements more clear,  we have shown it in R4-2007976. For example, UE needs to evaluate the cell using a different S-criteria when NRSRP is measured on the non-anchor carrier compared to anchor carrier, this needs to be made clearer. Another reason for restricting is that, currently the three criteria listed are for the measurements, and with current wording one may interpret that it also applies to the serving cell evaluation which is not the intention. Thus this CR needs to be revised to include the changes in R4-2007976, we can revise the CR and send it out. 


	R4-2007687
	Same comment as for R4-2007686.

	R4-2007689
	Need to be revised based on conclusion of sub topic 1-3.
Ericsson: Revision needed based on ongoing discussions. 

	R4-2007976
	This CR can be merged into R4-2007686 and R4-2007687.

	R4-2007976
	



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#1-2
	Issue 1-2-1: Condition on filtering and combination of NRSRP measurement between anchor carrier and non-anchor carrier in enhanced coverage.
Tentative agreements: 
There is no prerequisite or condition for UE in enhanced coverage when filtering the measurement between anchor and non-anchor carriers.
Recommendations for 2nd round: Not needed.
Issue 1-2-2: Whether to introduce conditions on filtering and combination of NRSRP measurement between anchor carrier and non-anchor carrier in normal coverage.
Status: 1 company supports option 1, and 3 companies support option 2. Based on the agreements from last meeting, the condition on filtering and combination of NRSRP measurement between carriers shall be considered in normal coverage. Moderate suggest the following tentative agreements and keep discussing the mechanism of comparison.
Tentative agreements:
NRSRP measurements on non-anchor carrier can be filtered or combined with NRSRP measurement on anchor carrier after translating the non-anchor carrier measurement with parameter nrs-PowerOffsetNonAnchor, provided that
· SINR ≥ -6 dB on the non-anchor carrier 
· the comparison of NRSRP samples between anchor and non-anchor carrier accounting for the signal power offset, yields a difference within a margin M dB
Recommendations for 2nd round:
Keep discussing the value of M, the periodicity for comparison and samples for comparison in the 2nd round.
Issue 1-2-3: The SINR for qualifying a measurement for combining and filtering is on the anchor carrier or non-anchor carrier.
Tentative agreements:
SINR ≥ -6 dB on the non-anchor carrier 
Recommendations for 2nd round: Not needed.
Issue 1-2-4: The value of the margin M dB and the method for definition.
Status:2 companies support option 1, and 2 companies support option 3, and 1 companies support it should be signaled by NW. Considering that the M dB margin is for comparison, though there is not relative accuracy defined for NB-IoT, it is reasonable to take absolute accuracy as reference. Thus, moderator suggest it should be defined in the spec, and provide a compromised value of 10 dB for 2nd round discussion 
Tentative agreements: 
The margin M dB is predefined in 36.133.
Candidate options:
Option 1: 8 dB 
Option 2: 12 dB
Option 3: 10 dB (Moderator’s suggestion)
Recommendations for 2nd round:
Discuss the value from the above options
Issue 1-2-5: The periodicity of NRSRP comparison.
Status: 1 company supports option 1, 2 companies support option 2, and 1 company support option 3. Companies should consider that enabling NRSRP measurement on non-anchor is to save power, and the reliability should also be guaranteed, and this is why UE has to fulfill the conditions (i..e relaxation monitoring criteria)  before performing measurement on non-anchor carrier.  So we should consider both the powering and reliability instead of only one of them, otherwise there is no benefits to support the feature (no power saving or unreliable measurement). Based on inputs, moderator suggest following 2 options for 2nd round discussion with some suggested value of periodicity.
Tentative agreements: No
Candidate options:
Option 1: It is left to UE implementation
Option 2: The periodicity is defined in TS 36.133 with the value of (Moderator’s suggestion)
                2a: 5 mins
                2b: 1 hour
2c: 24 hour
Recommendations for 2nd round: 
Discuss the options above in the 2nd round
Issue 1-2-6: UE behaviour on comparison of NRSRP measurements of anchor and non-anchor carriers
Status: 2 companies support option 1 and 1 company can compromise to option 1, 1 company support neither option 1 or 2.
Tentative agreements: No
Candidate options: 
Option 1: Use at least 3 samples from each carrier for the comparison. After the positive comparison, the UE is allowed to stay on the non-anchor carrier until the next comparison takes place
Option 2: If measurement on non-anchor carrier is bad, UE comes out of relaxed serving cell monitoring and perform measurement on the anchor carrier only. (Comments from 1st round)
Recommendations for 2nd round:
Discuss the above options in the 2nd round. Could Qualcomm clarify the meaning of “measurement on non-anchor carrier is bad” and is it related to the M dB Margin? 



	
	Status summary 

	Sub-topic#1-4
	Issue 1-3-1: Nserv for measurement of serving cell
Status: 1 company supports option 2, and 2 companies support option 1.
Tentative agreements:
Nserv = 2 for normal coverage and Nserv = 4 for enhanced coverage
Recommendations for 2nd round: Not needed.
Issue 1-3-2: WUS reception (clause 4.6.2.9)
Status: 3 company support option 1.
Tentative agreements:
Same requirements for WUS for shorter DRX cycles as in DRX cycles ≤ 5.12s 
Recommendations for 2nd round: Not needed.
Issue 1-3-3: Intra-frequency and inter-frequency neighbour cell measurement without eDRX:
Status: 2 company support option 1, and 1 company supports option 2. Companies should notice that Option 1 means the requirement for 320ms and 640ms DRX is even stricter than that for LTE(i.e. when DRX = 0.32s,  for LTE: 4 DRX for measurement, 16 DRX for evaluation; Option 1: 1 DRX for measurement, 5 DRX for evaluation). 
Tentative agreements: No
Candidate options: 
Option 1: (original)
· 40 DRX cycles for 320/640ms DRX to detect the cell, 1 DRX cycle to measure, and 5 DRX cycles to evaluate in normal coverage
· 415 DRX cycles for 320/640 DRX to detect the cell, 1 DRX cycle to measure, and 10 DRX cycles to evaluate in enhanced coverage when -15 ≤ Q2 < -6
· 45 DRX cycles for 320/640 DRX to detect the cell, 1 DRX cycle to measure, and 10 DRX cycles to evaluate in enhanced coverage when Q2 ≥ -6. 
Option 2: (Proposed by Huawei during the 1st round discussion)
For normal coverage:
	DRX cycle length [s]
	Tdetect,NB_Intar/inter_ NC [s] (number of DRX cycles)
	Tmeasure,NB_Intra/Inter_ NC [s] (number of DRX cycles)
	Tevaluate,NB_Intra/Inter_ NC
[s] (number of DRX cycles)

	0.32
	26 (80)
	1.28 (4)
	5.12 (16)

	0.64
	26 (40)
	1.28 (2)
	5.12 (8)

	1.28
	51 (40)
	1.28 (1)
	6.5 (5)

	2.56
	51 (20)
	2.56 (1)
	7.68 (3)

	5.12
	102 (20)
	5.12 (1)
	10.24 (2)

	10.24
	102 (10)
	10.24 (1)
	20.48 (2)



For enhanced coverage 
	SCH Ês/Iot of neighboring cell: Q2
	DRX cycle length [s]
	Tdetect,NB_Intra/Inter_ EC [s] (number of DRX cycles)
	Tmeasure,NB_Intra/Inter_ EC [s] (number of DRX cycles)
	Tevaluate,NB_Intra/Inter_ EC
[s] (number of DRX cycles)

	-15≤ Q2 < -6
	0.32
	256 (800)
	1.28 (4)
	10.24 (32)

	
	0.64
	266 (415)
	1.28 (2)
	10.24 (16)

	
	1.28
	532 (415) 
	1.28 (1)
	12.8 (10)

	
	2.56
	532 (208) 
	2.56 (1)
	15.36 (6)

	
	5.12
	1063 (208) 
	5.12 (1)
	20.48 (4)

	
	10.24
	1063 (104) 
	10.24 (1)
	30.72 (3)

	Q2-6
	0.32
	26 (80)
	1.28 (4)
	10.24 (32)

	
	0.64
	29 (45)
	1.28 (2)
	10.24 (16)

	
	1.28
	58 (45)
	1.28 (1)
	12.8 (10)

	
	2.56
	59 (23)
	2.56 (1)
	15.36 (6)

	
	5.12
	113 (22)
	5.12 (1)
	20.48 (4)

	
	10.24
	113 (11)
	10.24 (1)
	30.72 (3)



Recommendations for 2nd round:
Discuss the above options in the 2nd round.
Issue 1-3-4: Intra-frequency and inter-frequency neighbour cell measurement with eDRX:
Status: 2 company support option 1, and 1 company supports option 2. The difference between Option 1 and option 2 is the number of DRX cycle for evaluation in enhanced coverage, so the consistent parts are agreeable.
Tentative agreements:
In normal coverage, the same existing requirements should apply for Tdetect with 1 DRX cycle for measurement and 2 DRX cycles for evaluation for both intra-frequency and inter-frequency neighbour cells.
In enhance coverage, the same existing requirements should apply for Tdetect with 1 DRX cycle for measurement.
Candidate options: 
For evaluation in enhanced coverage, option 1 and option 2 are shown in the following tables:
Option 1:
	eDRX_IDLE cycle length [s]
	DRX cycle length [s]
	PTW length [s] (number of 2.56s periods)
	Tdetect,NB_Intra_EC [s] (number of DRX cycles)
	Tmeasure,NB_Intra_EC [s] (number of DRX cycles)
	Tevaluate,NB_intraEC
[s] (number of DRX cycles)

	20.48 ≤ eDRX_IDLE cycle length ≤ 10485.76
	0.32
	≥12.8 (5)
	
 (406)
	0.32 (1)
	0.64 (2)

	
	0.64
	≥12.8 (5)
	
	0.64 (1)
	1.28 (2)

	
	1.28
	≥15.36 (6)
	
	1.28 (1)
	12.8 (10)

	
	2.56
	≥17.92 (7)
	
	2.56 (1)
	15.36 (6)

	
	5.12
	≥23.04 (9)
	
	5.12 (1)
	20.48 (4)

	
	10.24
	≥33.28 (13)
	
	10.24 (1)
	30.72 (3)

	NOTE 1:	The number of DRX cycles in this table is given for the DRX cycles within PTWs.
NOTE 2:	The eDRX_IDLE cycle lengths are as specified in Section X of TS 24.008 [34].



Otpion 2:
	eDRX_IDLE cycle length [s]
	DRX cycle length [s]
	PTW length [s] (number of 2.56s periods)
	Tdetect,NB_Intra_EC [s] (number of DRX cycles)
	Tmeasure,NB_Intra_EC [s] (number of DRX cycles)
	Tevaluate,NB_intraEC
[s] (number of DRX cycles)

	20.48 ≤ eDRX_IDLE cycle length ≤ 10485.76
	0.32
	≥12.8 (5)
	
 (406)
	0.32 (1)
	10.24 (32)

	
	0.64
	≥12.8 (5)
	
	0.64 (1)
	10.24 (16)

	
	1.28
	≥15.36 (6)
	
	1.28 (1)
	12.8 (10)

	
	2.56
	≥17.92 (7)
	
	2.56 (1)
	15.36 (6)

	
	5.12
	≥23.04 (9)
	
	5.12 (1)
	20.48 (4)

	
	10.24
	≥33.28 (13)
	
	10.24 (1)
	30.72 (3)

	NOTE 1:	The number of DRX cycles in this table is given for the DRX cycles within PTWs.
NOTE 2:	The eDRX_IDLE cycle lengths are as specified in Section X of TS 24.008 [34].



Recommendations for 2nd round: 
Discuss the options above in the 2nd round.
Issue 1-3-5: Measurement of Serving with WUS :
Tentative agreements:
Use the same requirements as in DRX cycle of 1.28s for shorter DRX cycles of 320/640ms when eDRX is and is not configured.
Recommendations for 2nd round: Not needed.



Recommendations on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	WF on RRM requirements for R16 enhancement for NB-IoT
	
Huawei




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

	R4-2007688
	To be revised

	R4-2007114
	Agreeable 

	R4-2007685
	Agreeable

	R4-2007686
	To be revised

	R4-2007687
	To be revised

	R4-2007689
	To be revised

	R4-2007976
	To be revised



Discussion on 2nd round (if applicable)
Open issues summary
Sub-topic 1-1 PUR
There is one CR for this topic (R4-2008650, revised from R4-2007688). Please provide comments in 1.5.2.2.
Sub-topic 1-2 Filtering and combination of NRSRP measurement between anchor carrier and non-anchor carrier
Issue 1-2-1 The value of the margin M dB
· Candidate options:
· Option 1: 8 dB 
· Option 2: 12 dB
· Option 3: 10 dB (Moderator’s suggestion)
· Recommended WF:
Discuss the above options in the 2nd discussion. Consider option 3 as a compromised value.
Issue 1-2-2 The periodicity of NRSRP comparison.
· Candidate options:
· Option 1: It is left to UE implementation
· Option 2: The periodicity is defined in TS 36.133 with the value of 
· 2a: 5 mins
· 2b: 1 hour
· 2c: 24 hours
· Recommended WF:
Discuss the above options in the 2nd discussion. Both the power saving benefits and measurement reliability shall be considered. Companies are encouraged to considered and appropriate periodicity in option 2.
Issue 1-2-3: UE behaviour on comparison of NRSRP measurements of anchor and non-anchor carriers
· Candidate options:
· Option 1: Use at least 3 samples from each carrier for the comparison. After the positive comparison, the UE is allowed to stay on the non-anchor carrier until the next comparison takes place
· Option 2: If measurement on non-anchor carrier is bad, UE comes out of relaxed serving cell monitoring and perform measurement on the anchor carrier only. (Comments from 1st round)
· Option 3: If the measurement samples for comparison satisfy the inequation, UE is allowed to stay on the non-anchor carrier until the next comparison takes place. (Huawei)
· Recommended WF:
Discuss the above options in the 2nd discussion. 
	Moderator: Option 2 is the right UE behaviour but it does not address the issue of significant difference among carriers.
Sub-topic 1-3 Updating RRM requirements for UE specific DRX cycles (320ms and 640ms)
Issue 1-3-1: Intra-frequency and inter-frequency neighbour cell measurement without eDRX:
· Candidate options:
Option 1: (original)
· 40 DRX cycles for 320/640ms DRX to detect the cell, 1 DRX cycle to measure, and 5 DRX cycles to evaluate in normal coverage
· 415 DRX cycles for 320/640 DRX to detect the cell, 1 DRX cycle to measure, and 10 DRX cycles to evaluate in enhanced coverage when -15 ≤ Q2 < -6
· 45 DRX cycles for 320/640 DRX to detect the cell, 1 DRX cycle to measure, and 10 DRX cycles to evaluate in enhanced coverage when Q2 ≥ -6. 
Option 2: (Proposed by Huawei during the 1st round discussion)
For normal coverage:
	DRX cycle length [s]
	Tdetect,NB_Intar/inter_ NC [s] (number of DRX cycles)
	Tmeasure,NB_Intra/Inter_ NC [s] (number of DRX cycles)
	Tevaluate,NB_Intra/Inter_ NC
[s] (number of DRX cycles)

	0.32
	26 (80)
	1.28 (4)
	5.12 (16)

	0.64
	26 (40)
	1.28 (2)
	5.12 (8)

	1.28
	51 (40)
	1.28 (1)
	6.5 (5)

	2.56
	51 (20)
	2.56 (1)
	7.68 (3)

	5.12
	102 (20)
	5.12 (1)
	10.24 (2)

	10.24
	102 (10)
	10.24 (1)
	20.48 (2)



For enhanced coverage 
	SCH Ês/Iot of neighboring cell: Q2
	DRX cycle length [s]
	Tdetect,NB_Intra/Inter_ EC [s] (number of DRX cycles)
	Tmeasure,NB_Intra/Inter_ EC [s] (number of DRX cycles)
	Tevaluate,NB_Intra/Inter_ EC
[s] (number of DRX cycles)

	-15≤ Q2 < -6
	0.32
	256 (800)
	1.28 (4)
	10.24 (32)

	
	0.64
	266 (415)
	1.28 (2)
	10.24 (16)

	
	1.28
	532 (415) 
	1.28 (1)
	12.8 (10)

	
	2.56
	532 (208) 
	2.56 (1)
	15.36 (6)

	
	5.12
	1063 (208) 
	5.12 (1)
	20.48 (4)

	
	10.24
	1063 (104) 
	10.24 (1)
	30.72 (3)

	Q2-6
	0.32
	26 (80)
	1.28 (4)
	10.24 (32)

	
	0.64
	29 (45)
	1.28 (2)
	10.24 (16)

	
	1.28
	58 (45)
	1.28 (1)
	12.8 (10)

	
	2.56
	59 (23)
	2.56 (1)
	15.36 (6)

	
	5.12
	113 (22)
	5.12 (1)
	20.48 (4)

	
	10.24
	113 (11)
	10.24 (1)
	30.72 (3)


· Recommended WF:
Discuss the above options in the 2nd discussion. 
For information, Tmeasure and Tevaluate for LTE when DRX 0.32 is 4 and 16.

Issue 1-3-2: Intra-frequency and inter-frequency neighbour cell measurement with eDRX
The evaluation period in enhanced coverage needs further discussion in following two options: 
· Candidate options:
· Option 1:
	eDRX_IDLE cycle length [s]
	DRX cycle length [s]
	PTW length [s] (number of 2.56s periods)
	Tdetect,NB_Intra_EC [s] (number of DRX cycles)
	Tmeasure,NB_Intra_EC [s] (number of DRX cycles)
	Tevaluate,NB_intraEC
[s] (number of DRX cycles)

	20.48 ≤ eDRX_IDLE cycle length ≤ 10485.76
	0.32
	≥12.8 (5)
	
 (406)
	0.32 (1)
	0.64 (2)

	
	0.64
	≥12.8 (5)
	
	0.64 (1)
	1.28 (2)

	
	1.28
	≥15.36 (6)
	
	1.28 (1)
	12.8 (10)

	
	2.56
	≥17.92 (7)
	
	2.56 (1)
	15.36 (6)

	
	5.12
	≥23.04 (9)
	
	5.12 (1)
	20.48 (4)

	
	10.24
	≥33.28 (13)
	
	10.24 (1)
	30.72 (3)

	NOTE 1:	The number of DRX cycles in this table is given for the DRX cycles within PTWs.
NOTE 2:	The eDRX_IDLE cycle lengths are as specified in Section X of TS 24.008 [34].



· Otpion 2:
	eDRX_IDLE cycle length [s]
	DRX cycle length [s]
	PTW length [s] (number of 2.56s periods)
	Tdetect,NB_Intra_EC [s] (number of DRX cycles)
	Tmeasure,NB_Intra_EC [s] (number of DRX cycles)
	Tevaluate,NB_intraEC
[s] (number of DRX cycles)

	20.48 ≤ eDRX_IDLE cycle length ≤ 10485.76
	0.32
	≥12.8 (5)
	
 (406)
	0.32 (1)
	10.24 (32)

	
	0.64
	≥12.8 (5)
	
	0.64 (1)
	10.24 (16)

	
	1.28
	≥15.36 (6)
	
	1.28 (1)
	12.8 (10)

	
	2.56
	≥17.92 (7)
	
	2.56 (1)
	15.36 (6)

	
	5.12
	≥23.04 (9)
	
	5.12 (1)
	20.48 (4)

	
	10.24
	≥33.28 (13)
	
	10.24 (1)
	30.72 (3)

	NOTE 1:	The number of DRX cycles in this table is given for the DRX cycles within PTWs.
NOTE 2:	The eDRX_IDLE cycle lengths are as specified in Section X of TS 24.008 [34].



· Recommended WF:
Discuss the above options in the 2nd discussion. 

Companies view’s collection for the 2nd round 
Open issues
Sub-topic 1-2 Filtering and combination of NRSRP measurement between anchor carrier and non-anchor carrier
	Company
	Comments

	XXXHuawei
	Issue 1-2-1: For the margin M, though there is no relative accuracy defined for NB-IoT, it is too pessimistic to use the absolute accuracy to compare the sample form different carriers. We prefer the compromised value 10 dB in option 3.
Issue 1-2-2: We should make it clear that as we have agreed to introduce the condition in normal coverage, we should consider both the power saving enabled by measurement on non-anchor carrier and the reliability. Otherwise, this feature will not bring any benefits.
Considering that UE will switch back to anchor carrier for re-sync or some other purpose anyway, an appropriate value of periodicity is feasible and will not lead to much UE efforts. Considering the values in option 2, according to 36.304, UE shall evaluate relaxed measurement criteria for at least 5 mins (could be longer when eDRX is configured), which means after entering the relaxed monitoring, the channel condition won’t change  significantly in a long period (at most 24 hours). We prefer option 2, which is a reasonable values. And we present the following text proposal:

UE shall compare the measurement from anchor carrier and non-anchor carrier at least every one hour by the following inequation:
| NRSRPanchor – (NRSRP non-anchor + nrs-PowerOffsetNonAnchor) | < M  dB
Issue 1-2-3:
For which samples are to be used for comparison, we think it is too detail and it is hard to specified in the spec because UE may has different implementations. For option 2, it is the correct behavior but not address the issue about the difference among carriers. Thus, we present the following text proposal as option 3:
· If the measurement samples for comparison satisfy the inequation, UE is allowed to stay on the non-anchor carrier until the next comparison takes place
Some clarifications, for advanced UE, it could use less samples to determine whether there is significant different among carriers. If the UE want to re-evaluate whether there is still significant difference after a negative comparison, UE could perform the comparison before the periodicity defined in 1-2-1, this is the meaning by saying “at least 1 hour” in our proposal in our comments in 1-2-2.

	Qualcomm
	Issue 1-2-1: we support option 2. RAN4 requirement should account for the worst case scenario implementation. UE is allowed to have an error of +/- 6 dB in NRSRP estimation in normal coverage. This means that the differential value of NRSRP can have an error of 12 dB. Anything lower than 12 dB would imply that UE is required to improve NRSRP estimation accuracy beyond what is currently specified. And since this is for an optimization/enhancement feature, it is not necessary to do so.
Issue 1-2-2: We can agree to the suggestion from Huawei with the following minor change:
UE shall compare the measurement from anchor carrier and non-anchor carrier at least once every one hour by the following inequation:
| NRSRPanchor – (NRSRP non-anchor + nrs-PowerOffsetNonAnchor) | < M  dB
Issue 1-2-3: We can agree to the suggestion from Huawei with the following change:
· If the measurement samples for comparison satisfy the inequality, UE is allowed to perform RRM measurements on the non-anchor carrier until the next comparison takes place or until the relaxed serving cell monitoring conditions are no longer met

	Ericsson
	Issue 1-2-1 The value of the margin M dB
We are fine with suggested value from moderator.

Issue 1-2-2 The periodicity of NRSRP comparison.
We can agree to option 2b, i.e. 1 hour. 

Issue 1-2-3: UE behaviour on comparison of NRSRP measurements of anchor and non-anchor carriers
Shouldn’t it be “relaxed monitoring criteria” instead of “relaxed serving cell monitoring conditions” in following text proposal?
“If the measurement samples for comparison satisfy the inequality, UE is allowed to perform RRM measurements on the non-anchor carrier until the next comparison takes place or until the relaxed serving cell monitoring conditions are no longer met”
“If the measurement samples for comparison satisfy the inequality, UE is allowed to perform RRM measurements on the non-anchor carrier until the next comparison takes place or until the relaxed monitoring criteria is no longer met”

	Nokia
	Issue 1-2-1: We support the lower value of 8 dB for M. It is clear, that the value depends on the averaging length. The higher the averaging length the smaller M can be. Assume a maximum uncertainty of X between anchor and non-anchor measurements, then the uncertainty decreases with 1/sqrt (N) for N measurements for both. Thus, we proposed to take 3 samples to reduce uncertainty. Considering that the cell reselection margin is only 4 dB for NB-IoT in normal coverage (36.133, Table 4.6.2.4-3), value M in relaxed monitoring mode should be kept as low as possible. 
Issue 1-2-2: We agree the energy saving aspect. So, if DRX cycle length is long or eDRX in use, then 1 hour can be appropriate, but for shorter DRX cycles the periodicity could be lower, such as 5 or 10 min. Also, mobility of the device is one relevant aspect to be considered. 
Issue 1-2-3: In our view, we should not leave this up to UE implementation by specifying: “If the measurement samples for comparison satisfy the inequality, UE is allowed…”. A certain number of samples is needed for the comparison, as depicted above for issue 1-2-1. Even for serving cell measurements in relaxed monitoring mode, the UE has to measure over at least 2 samples. We propose to also define a minimum value such as 2 or 3 samples for the NRSRP comparison. 




Sub-topic 1-3 Updating RRM requirements for UE specific DRX cycles (320ms and 640ms)
	Company
	Comments

	XXXHuawei
	Issue 1-3-1: We support option 2.  It could be observed that even for LTE, 4 DRX is for Tmeasure and 16 DRX for Tevaluation, while option 1 means 1 DRX for Tmeasure and 5 DRX for Tevaluation. For the 320 ms and 640 ms DRX, the requirement is unreasonable to be stricter than that of LTE, where NB-IoT has less mobility and the power consumption is always important. 
The principle of option 2 is not to make the delay equal to that of 1.28s DRX. It is following the same principle when defining the requirement for the existing DRX cycles. Option 1 means we assume the number of NSSS/NPSS per DRX are same for 0.32s, 0.64 and 1.28. 
Issue 1-3-2: Same reason in 1-3-1, we support option 2.

	Qualcomm
	Issue 1-3-1: Option 2 is ok for DRX. Option 2 is ok for eDRX.  

	Ericsson
	Issue 1-3-1: Intra-frequency and inter-frequency neighbour cell measurement without eDRX:
Issue 1-3-2: Intra-frequency and inter-frequency neighbour cell measurement with eDRX
We can compromise to option 2 in both. 



CRs/TPs
	CR/TP number
	Comments collection

	R4-2008650 (Revised form R4-2007688)
	Company A

	
	Company B

	
	Qualcomm: Once the eMTC PUR CR is agreed, same wording can be applied to NB version with the exceptions that: RSRP should be changed to NRSRP. Also, the numbers 4 and 5 dB quoted for normal and enhanced coverage are eMTC numbers; not NB-IoT.

Ericsson: Agree that the wording should be aligned with the corresponding eMTC PUR CR.
Nokia: We agree the wording should be aligned to eMTC PUR CR.

	R4-2008651
(Revised form R4-2007686)
	

	R4-2008652
(Revised from R4-2007687)
	

	R4-2008653 (Revised from R4-2007689)
	Moderator: Though there is no comment on section 4.8 in the first round, the changes should be aligned with the conclusion of sub-topic 1-3.

	
	

	R4-2008654
(Revised form R4-2007976)
	



Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	R4-2009243
(revised form R4-2008650 (Revised form R4-2007688))
	Agreeable
(late revision)

	R4-2008651
(Revised form R4-2007686)
	agreeable

	[bookmark: _GoBack]R4-2009241
(revised from R4-2008652
(Revised from R4-2007687))
	agreeable
(late revision)

	R4-2008653 (Revised from R4-2007689)
	agreeable

	R4-2008654	
(Revised from R4-2007976)
	Merged 

	R4-2009242
(revised from R4-2008649)
	Agreeable
(late revision)
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