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Introduction
The remaining issues for Rel-16 NB-IoT RRM include:
1. NRSRP measurement on non-anchor carrier in enhanced coverage in non-sparse PO scenario
2. Filtering and combination of samples between anchor carrier and non-anchor carriers
3. NTA offset for coexistence between NR and NB-IoT
4. Potential discussion on updating RRM requirements for UE specific DRX cycles
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 Draft CRs.
· 2nd round: 
1. Discuss the remaining issues based on the 1st round discussion
2. Discuss the revised Draft CRs if any
Topic #1: RRM core requirements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2003566
	Qualcomm Incorporated
	Observation 1. Current specification mandates UE to filter NRSRP measurements across DRX cycles, i.e., time-domain channel variation does not prevent UE from filtering NRSRP measurements and no specific condition to allow filtering exists. 
Observation 2. Considering the combined effect of fading and NRSRP estimation accuracy, even in anchor carrier, measurements from two successive DRX cycles can be 18 dB and 26.6 dB apart in normal and enhanced coverage, respectively. Yet, no restriction on filtering/combining them exist in current specification. 
Proposal 1. 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 without any conditions or prerequisites.

	R4-2004075
	Nokia, Nokia Shanghai Bell
	Proposal 1:	Option 1 of the WF applies for UE in enhanced 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 without any conditions or prerequisites, provided that the UE is in enhanced coverage (SINR < -6 dB).
Proposal 2:	Option 2 of the WF applies 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 UE is in normal coverage (SINR ≥ -6 dB) and 
-	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 (FFS if a fixed predefined value or a value signaled by the network should be applied).

	R4-2004076
	Nokia, Nokia Shanghai Bell
	Proposal 1:	RAN4 to agree there is no issue with the current TA offset definition in TS 38.133 for the NB-IoT - NR coexistence case. Thus, option 1 in section 1 is the only possible option for the TDD case.

	R4-2004194
	Ericsson
	Observation #1: For NB-IoT operation in FDD band (standalone or within LTE BW) the NB-IoT UE applies NTA offset of 0 to its uplink timing for uplink transmission. For NB-IoT operation in TDD band (standalone or within LTE BW) the NB-IoT UE applies NTA offset of 20 µs (624 Ts   39936 Tc) to its uplink timing for uplink transmission.
Proposal #1: For NB-IoT-NR coexistence in FR1 FDD band (in-band of NR BW) the NR UE shall NTA offset of 0 to its uplink timing for uplink transmission.
Proposal #2: For NB-IoT-NR coexistence in FR1 TDD band (in-band of NR BW) the NR UE shall NTA offset of 39936 Tc to its uplink timing for uplink transmission.

	R4-2004195
	Ericsson
	Proposal #1: RRM measurements on non-anchor carrier in non-sparse case in enhanced coverage is not feasible.
Proposal #2: The UE is allowed to combine the non-anchor NRSRP samples with anchor NRSRP samples using the power offset information signaled by the network provided that the difference between the samples is less than a threshold which is configurable.

	R4-2004257
	Huawei, Hisilicon
	Proposal 1: If the assumption that at least 2 consecutive NRS shall be guaranteed for RRM measurement in enhanced coverage is agreed. UE is allowed to make RRM measurement in non-anchor carrier in denes PO in enhanced coverage when nB is not equal to 4T.
Observation 1: There may be no significant difference between carriers in long term but the instant difference from 2 samples may lead to wrong determinations.
Observation: Since UE could choose to stay on the non-anchor carrier, it is unfair and not feasible to do the comparison using the sample from anchor carrier measured at the point before UE switch to non-anchor carrier for measurement long ago.
Proposal 2: 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 without any conditions or prerequisites.

	R4-2004258
	Huawei, Hisilicon
	Observation 1:  For the scenarios where the NR deployments are conducted without LTE coexistence issues, the value of   will be configured as 25600.
Observation 2: The current configuration of NTA offset for NB-IoT is inconsistent with the setting of the scenarios where NR has been deployed without coexistence with LTE for both FDD and TDD band.
Observation 3: In the realistic scenarios, the reconfiguration operation for 25600 to 39936  means operators have to shut down all the gNBs and reconfigure the settings, which will leads to the interruption of services and a lot human efforts. 
Proposal 1: The NTA offset of 25600 shall be supported by R16 NB-IoT.

	R4-2004259
	Huawei, Hisilicon
	Observation 1: Updating the requirements for the new DRX cycles for the UE specific DRX will not result in much RAN4 work load.
Proposal 1:  RAN4 shall update the requirements for the new introduced DRX cycle length in Rel-16 if the new DRX cycle lengths of the UE specific DRX are determined to be introduced based on the conclusion from other WGs.



Open issues summary
Sub-topic 1-1 PUR
There is only one Draft CR for this topic (R4-2004256). Please provide comments in 1.3.2	CRs/TPs comments collection
Sub-topic 1-2	Multi-carrier operations
Issue 1-2-1: NRSRP measurement on non-anchor carrier in enhanced coverage in non-sparse PO scenario
· Proposals
· Option 1: UE is allowed to make RRM measurement on non-anchor carrier in non-sparse PO in enhanced coverage when nB is not equal to 4T. (R4-2004257, Huawei)
· Option 2: RRM measurements on non-anchor carrier in non-sparse case in enhanced coverage is not feasible. (nB >T/2). (R4-2004195, Ericsson)
· Recommended WF
· Discussion in needed on this issue 
Issue 1-2-2: Filtering and combination of samples between anchor carrier and non-anchor carriers
· Proposals
· Option 1: 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 without any conditions or prerequisites. (R4-2003566, Qualcomm; R4-2004257, Huawei)
· Option 2a: The UE is allowed to combine the non-anchor NRSRP samples with anchor NRSRP samples using the power offset information signaled by the network provided that the difference between the samples is less than a threshold which is configurable. (R4-2004195, Ericsson)
· Option 2b: (R4-2004075, Nokia)
· 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 without any conditions or prerequisites, provided that the UE is in enhanced coverage (SINR < -6 dB).
· 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 UE is in normal coverage (SINR ≥ -6 dB) and 
-	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 (FFS if a fixed predefined value or a value signaled by the network should be applied).
· Recommended WF
· Discussion is needed on this issue

Sub-topic 1-3	NTA offset for coexistence between NR and NB-IoT
Issue 1-3-1: NTA offset for coexistence between NR and NB-IoT
· Proposals
· Option 1: 
· For the NR without LTE-NR coexistence case where that has been configured as 25600 Tc, reconfigure the current setting of the NR BS to 39936 Tc. (R4-2004076, Nokia; R4-2004194, Ericsson)
· For NB-IoT-NR coexistence in FR1 FDD band (in-band of NR BW) the NR UE shall NTA offset of 0 to its uplink timing for uplink transmission. (R4-2004194, Ericsson)
· Option 2: The NTA offset of 25600 Tc shall be supported by R16 NB-IoT. (R4-2004258, Huawei)
· Recommended WF
· Discussion is needed on this issue.
Sub-topic 1-4	Update RRM requirements for UE specific DRX cycle
Issue 1-4-1 Update RRM requirements for UE specific DRX cycle
· Proposal:
· RAN4 shall update the requirements for the new introduced DRX cycle length in Rel-16 if the new DRX cycle lengths of the UE specific DRX are determined to be introduced based on the conclusion from other WGs. (R4-2004259, Huawei)
· Recommended WF
· Discussion is needed on this issue.

Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	XXX
	Sub topic 1-1: 
Sub topic 1-2:
….
Others:

	Qualcomm
	Issue 1-2-1: We discussed this for the past two meetings and I honestly don’t understand why we can’t move forward. In denser scenarios, there are less than 10 subframes with NRS. However, these scenarios are very unlikely to occur in real-life. It is noted that in such scenarios, the repetition level (Rmax) for NPDCCH must be small enough to avoid colliding of NPDCCH of neighbouring paging occasions. More concretely:
· If , then Rmax ≤ 8
· If , then Rmax ≤ 4
· If , then Rmax =1

So to support dense PO, the SNR should be high, otherwise large Rmax is needed. Since SNR is high, UE does not need more than 2 subframes to do a measurement. So at most,  case should be disallowed, The other two scenarios are fine. We support option 1,
Issue 1-2-2: This is again discussed for several meetings and proponents of imposing a threshold condition have not been able to address how a similar situation in anchor carrier with wide fluctuation due to either channel variation or SNR estimation inaccuracy is different. We have discussed how large the threshold should be just to cover the range allowed for NRSRP estimation inaccuracy which practically renders the threshold a useless parameter anyway. Also, at least from the options listed above, all but one company agrees that at least in enhanced coverage, there should not be any precondition. So can we at least agree on this for enhanced coverage? We also have serious doubts on whether NW has enough information to properly set a threshold value (if agreed to have it). The min value of the threshold (if agreed) should be equivalent to estimation accuracy of UE. NW cannot know whether a UE can have a better estimation algorithm or not so it has to assume the worst. Also, How would NW know what kind of channel variation UE is experiencing or whether a non-anchor carrier is experiencing jammer or high interference? And if NW knows this information, why would it configure UE to use this unsuitable non-anchor carrier anyway?
Issue 1-3: we support option 1.
Issue 1-4-1: we don’t agree that adding shorter DRX cycles at this stage of the WI is simple. We can’t just copy and paste the requirements from 1.28 s DRX cycle to shorter ones and declare the work done. These need more consideration and thought. Moreover, for some of these requirements (e.g., WUS), there were extensive simulations done by companies. 

	Huawei
	Issue 1-2-1:
For the non-sparse PO issues, we have discussed it for several meetings. Option 1 is we can compromised to.
Issue 1-2-2:
We have discussed the issues for several meeting about whether to introduce the threshold to limit the filtering between samples among anchor carrier and non-anchor carriers. From our understanding, it is not feasible to introduce such threshold considering the following aspects:
1. Which samples will be used to compare with the threshold?
For example, UE get NRSRP1 on anchor carrier and switch to non-anchor carrier in the next DRX and get NRSRP2. These two samples is used for comparison?
2. If the difference between NRSRP1 and NRSRP2 exceeds the threshold, what is the UE behavior?
Abandon NRSRP1 form anchor carrier or forbid UE to perform NRSRP measurement on the non-anchor carrier. If the intention of option 2 is the former one, we believe it won’t bring any benefits because the difference between carriers are still exist. If the intention of option 2 is the later one, it is unfair to forbid UE to do so only by comparing the results from 2 samples which may involve significant contingency and errors.
3. Based on question 2, if the UE is forbidden to perform NRSRP measurement on non-anchor carrier, it could still meet the condition to do so. Does it means the UE could never perform measurement on this carrier?
Companies supporting option 2 please clarify these questions above.
Issue 1-3:
We support option 2. As mentioned in out paper, the issue of the NR NB coexistence here will lead to BS reconfiguration and related interruptions of service. Indeed, it could work by reconfigure the TA offset to 20us, however this issue will always exist. When introducing NB-IoT service, the gNB will have to be reconfigured to 20us anyway, which means the configuration of 13us will apply to very limited scenarios. Thus, we support option 2 that Rel-16 NB-IoT shall support the TA offst of 13us, otherwise, this issue is always there for the following releases.
Issue 1-4:
From the feedback from the ongoing RAN2 meeting, it has been agreed to introduce 320ms and 640ms DRX cycles. Thus RAN4 shall updating the corresponding requirements for the feature introduced in Rel-16 NB-IoT. 
	Agreements:

· UE-specific DRX cycle values 320ms, 640ms, 1280ms, 2560ms, 5120ms and 10240ms are supported in NB-IoT for both EPS and 5GS.




To Qualcomm’s consideration, as the way the requirements for different DRX cycles are defined for varies types of cases, for shorter DRX cycles, more samples could be specified with the total period of time for certain procedures (detection, evaluation, etc) equal or shorter than other DRX cycles’, which is a more relaxed requirement. Thus, we didn’t see much complicated technical issues need to be further considered. And we also didn’t see the need for simulations work here. For WUS as mentioned in QC’s comments, we noticed that the current requirement does not need to be changed, since the requirement is not defined for each DRX cycles but for different DRX range， and the shorter DRX cycles have been covered in the case (DRX cycle length≤ 5.12s). 
Based on the observations above, apparently we shall updating the requirements for the shorter DRX cycles and follow the same method. Companies are encouraged to provide your technical considerations if any to move forward.

	Ericsson
	Issue 1-1:
We can compromise to option 1. 
Issue 1-2:
We can compromise to option 2b. 

Issue 1-3-1:
Option 1 is supported.

Issue 1-4-1:
We have similar view as Qualcomm. For example, we need to update the tables for serving cell evaluation, eDRX, for serving cell relaxation, Tdetect, Tmeasure, Tevaluate for neighbour cells, see for example Table 4.6.2.4-1 . We need to look into WUS reception performance for the new WUS signals as well. Very difficult to complete this work in rel-16 given than there is only May meeting left, better to do it in Rel-17.




	CMCC
	Issue 1-4-1:
We support the proposal to update the RRM requirements to support UE specific shorter DRX cycles. RAN2 just agreed to introduce the UE specific shorter DRX cycles during yesterday GTW session. We also copied the RAN2 agreement in the following table.
The shorter DRX cycle is introduced from the motivation of some commercial use cases. It is important to define and test the RRM requirements for the newly introduced shorter DRX cycle in Rel-16. We don’t agree to delay the discussion to Rel-17.
	Agreements:

· UE-specific DRX cycle values 320ms, 640ms, 1280ms, 2560ms, 5120ms and 10240ms are supported in NB-IoT for both EPS and 5GS.
· Introduce an indication in SIB to enable/disable the use of UE specific DRX cycles in NB-IoT for 5GS (similar to EPS). FFS whether it is cell or PLMN specific.
· Will clarify UE behaviour in case of CSS overlap due to large repetitions needed to decode the NPDCCH for paging. FFS how.
· Send a LS to CT1 and RAN3 to inform them about the UE specific DRX cycle values introduced for NB-IoT for both EPS and 5GS.
· Send a LS to RAN4 to inform them about the UE specific DRX cycle values introduced for NB-IoT for both EPS and 5GS and ask to update RRM requirements, if needed.





	Huawei
	Further comments:
Issue 1-2-2
To move forward, we can compromise to option 2b. It seems that at for enhanced coverage, the filtering between carriers is allowed without prerequisites. For introducing a threshold for filtering, there are still some confusing points about UE behavior, so companies please clarify the questions we listed in our former comments.
Issue 1-4-1:
Thanks to CMCC for sharing the RAN2’s progress. We share the same views as CMCC. It can be observed that the 320ms and 640ms DRX cycles are introduced in R16 and it is agreed to send a LS to RAN4 for updating the RRM requirements. As an important object for R16 NB-IoT, RAN4 shall updating the requirements to complete the word in R16 instead of delaying the discussion to R17.
As pointed out by Ericsson, there multiple tables shall be updated for the new DRX cycles, but the changes are quite straightforward and similar. We suggest to figuring out the following aspects to make it move forward:
1. Tables need to be updated
2.  Unified principles when updating the tables
3. Whether simulations is needed for WUS reception performance
We suggest to discuss the above questions in the 2nd round.

	Nokia: 
	Issue 1-2-2: The proposal in option 2b foresees to specify the threshold only in normal coverage, not in enhanced coverage. As the variation of measurements has been mentioned as concern, the threshold is proposed to be increased to a larger value, such as 6 dB, so power measurements on both carriers are still comparable. As described the measurements from different DRX periods should not be compared, it should be from the same DRX period (the comparison is performed with a lower frequency, not in each DRX period). This applies if a predefined value is to be specified. Otherwise, as described, the network has better knowledge of the network deployment and interference condition for anchor and non-anchor carrier, so it may signal the margin to the UE. Both options prevent failure cases where there is a large difference between the measurements on both carriers.
Issue 1-3-1: We support option 1.


 
CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2004193
	Company A

	
	Company B

	
	

	R4-2004253
	Company A

	
	Company B

	
	

	R4-2004254
	Qualcomm: in general, this is ok but we have some editorial comments.We prefer the first new paragraph to read: “The UE is allowed to measure NRSRP level of the serving NB-IoT cell on non-anchor carrier where the UE monitors paging performs paging message reception provided that…”
Ericsson: we should probably not use the term "paging message reception", we could check what is used in legacy and reuse.  Maybe no need to change anything in 4.6.2.1A (for serving cell relaxation).  Where does this agreement come from:" -	NRS presence on non-anchor carrier when no paging PDCCH is transmitted is signaled to UE via TBD." 



	R4-2004255
	Qualcomm: same comment as in 4254.

Ericsson: same comment as in R4-2004254.



	R4-2004256
	Qualcomm: Seems to be just copy-and-paste from eMTC PUR CR from HW. Even RSRP is not changed to NRSRP. This issue is discussed in eMTC email discussion 128 and the conclusions and agreement should be aligned in NB.

Ericsson: eMTC PUR agreements have always been used as reference and they were copied into the NB-IOT. We prefer to follow the same approach for the CR, i.e. align with the PUR agreement for eMTC.
Nokia: We agree with concerns from Qualcomm and Ericsson.



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: NRSRP measurement on non-anchor carrier in enhanced coverage in non-sparse PO scenario
Tentative agreements:
UE is allowed to make RRM measurement on non-anchor carrier in non-sparse PO in enhanced coverage when nB is not equal to 4T
Candidate options:
Recommendations for 2nd round:
Issue 1-2-2: Filtering and combination of samples between anchor carrier and non-anchor carriers
Recommendations for 2nd round:
Filtering or combination among samples from anchor carrier and non-anchor carrier for NRSRP measurement need further discussion in the 2nd round. 
Companies are encouraged to provide inputs on the details of the UE behavior if the threshold is introduced.


	Sub-topic 1-3
	Issue 1-3-1: NTA offset for coexistence between NR and NB-IoT
Tentative agreements:
Based on the discussion in the 1st round, the CR R4-2004193 is agreeable.

	Sub-topic 1-4
	Issue 1-4-1 Update RRM requirements for UE specific DRX cycle
Recommendations for 2nd round:
Discussion is needed in the 2nd round, and companies are encouraged to provide inputs and analysis on this issues



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

	#1
	Way forward on RRM requirements of R16 enhancement for NB-IoT

	
Huawei, HiSilicon



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  

	R4-2004193
	Agreeable

	R4-2004253
	Agreeable

	R4-2004254
	To be revised 

	R4-2004255
	To be revised

	R4-2004256
	To be revised



Discussion on 2nd round (if applicable)
In the 2nd round, companies are invited to further discuss the following issues:
Issue 1-2-2: Filtering and combination of samples between anchor carrier and non-anchor carriers
· Proposals
· Option 1: 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 without any conditions or prerequisites. (R4-2003566, Qualcomm; R4-2004257, Huawei)
· Option 2a: The UE is allowed to combine the non-anchor NRSRP samples with anchor NRSRP samples using the power offset information signaled by the network provided that the difference between the samples is less than a threshold which is configurable. (R4-2004195, Ericsson)
· Option 2b: (R4-2004075, Nokia)
· 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 without any conditions or prerequisites, provided that the UE is in enhanced coverage (SINR < -6 dB).
· 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 UE is in normal coverage (SINR ≥ -6 dB) and 
-	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 (FFS if a fixed predefined value or a value signaled by the network should be applied).
· Moderator recommendation: Based on the discussion of the 1st round, could companies compromise to option 2b and further discuss the UE’s behaviours and potential impact based on option 2b?
Issue 1-4-1 Update RRM requirements for UE specific DRX cycle
· Proposal:
· RAN4 shall update the requirements for the new introduced DRX cycle length in Rel-16 if the new DRX cycle lengths of the UE specific DRX are determined to be introduced based on the conclusion from other WGs. (R4-2004259, Huawei)
Moderator recommendation: Based on the discussion of the 1st round, companies are encouraged to present their views of potential RAN4 works and methods.
Summary on 2nd round (if applicable)
Open issues 
	Company
	Comments

	Huawei
	Issue: 1-2-2
For the filtering and combinations between samples from anchor carrier and non-anchor carriers, we can compromise to option 2b. However, we have some concerns need to be clarified first. In Nokia’s comments in the first round, UE is required to perform measurement on both anchor carrier and non-anchor carrier within the same DRX cycles for comparison. We do not think it is feasible for UE to do so, which is also not aligned with existent UE behavior. According to the existing requirements, UE is required to measure at least once every DRX cycle. Thus, UE is required to perform measurement only one carrier within one DRX cycle. From our understanding, UE could compare the samples from two adjacent DRXs to the threshold. Besides, the UE behavior is still unclear. If the difference between NRSRP1 from DRX 1 and NRSRP2 from DRX2 is larger than the threshold, what is the correct behavior in DRX3? We think is may be unfair to disallow the measurement on this non-anchor carrier forever only based on the single comparison.
In summary, the above issues we mentioned about UE behavior shall be considered before adopting option 2b.
Issue: 1-4-1
RAN2 has just agreed to introduce 320ms and 640ms UE specific DRX cycles and an LS [R2-2004050] is approved to send to RAN4 to update RRM requirements. As commented by CMCC in the 1st round, it is important and necessary for RAN4 to update the RRM requirements for the Rel-16 item. We copy the RAN2 LS here: 
	R2-2004050
1. Overall Description:
In RAN2#109bis-e, UE specific DRX in NB-IoT has been discussed. RAN2 has agreed that the following UE specific DRX cycle values are supported in NB-IoT:
	320ms, 640ms, 1280ms, 2560ms, 5120ms and 10240ms

RAN2 assumes that the RRM requirements for 320ms and 640ms UE specific DRX cycle values may need to be updated.

2. Actions:
To RAN4:
RAN2 respectfully asks RAN4 to take above information into account and update the RRM requirements, if needed. 




As mentioned by companies in the 1st round, there are multiple tables need to be updated. It is suggested to discuss the potential WF and principles to update the requirement instead of just saying delay the work to next release. We give our views about the sections need to be updated and WF to update the corresponding requirements for the new DRX cycles. We suggest that companies could present your views based on the following issues to move forward.
· When updating the requirements for new DRX cycles (320ms and 640ms), RAN4 shall keep the same principles when defining the requirements for existing DRX cycles.
· Sections to be updated: 
· 4.6 Cell Selection and Re-selection Requirements for UE category NB1
· 4.8.5-4.8.8 E-CID NRSRP and NRSRQ Measurements for UE category NB2
Measurement of serving cell without WUS
· Nserv: Reuse the requirements of MTC
· Normal coverage
· Nserv = 4 for DRX = 320ms and 640ms
· Enhanced coverage
· Nserv = 8 for DRX = 320ms and 640ms
Measurement of Serving  with WUS
· Without eDRX:
· relaxation factor: 
· Min(n , 16) for 640ms; 
· Min(n , 32) for 320ms
· With eDRX:
· NC:

	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)



· EC:

	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)



Measurement of neighbour cells without eDRX
· Tdetect: Keep the same principles defined in [R4-164550].
· 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:
· 0.32s: 2
· 0.64s: 5
· Tmeasure: 4 DRX cycles for 320ms; 2 DRX cycles for 640ms
· Tevaluate: 4* Tmeasure for NC; 8* Tmeasure for EC

Measurement of neighbor cells with eDRX
· Tdetect: existing requirements apply
· Tmeasure: 1 DRX cycles for 320ms and 640 cycles.
· Tevaluate: 2 DRX cycles for NC; Same as Tevaluate without eDRX.
WUS reception
· The existing requirements (DRX cycles length ≤ 5.12s) apply for new introduced DRX cycles (320ms and 640ms)
E-CID NRSRP and NRSRQ Measurements for UE category NB2
· Tdetect and Tmeasure for NC and EC (with/without eDRX)
· Aligned with measurement requirements in 4.6.2.2, 4.6.2.4, 4.6.2.5 and 4.6.2.6.





	Qualcomm
	Issue 1-2-2: we share the same understanding as Huawei regarding the measurement operation in idle mode. In each DRX cycle, UE performs one measurement either on anchor or non-anchor. So the issue of filtering/combining relates to measurements across DRX cycles. Option 2b can be considered as a compromise but there are a few issues that are not yet clear. What is the minimum range of M if signed by NW? If M is fixed, then it needs to account for NRSRP measurement accuracy? UE behavior when in relaxed monitoring state when the measurements on the anchor carrier is rare? And …
We suggest that in this meeting, RAN4 at least agrees that for enhanced coverage (SNR < -6 dB), NRSRP combining of anchor and non-anchor carrier is allowed without preconditions and come back to the case for normal coverage in the next meeting.
Issue 1-4-1: We have also been made aware of the RAN2 LS to RAN4 on inclusion of 320/640 ms DRX cycles for NB-IoT and agree to extend the RRM requirements for these new DRX cycles in R16. And thanks to Huawei for detailing the impact of DRX cycles on RRM requirements above. However, we need time to check these further and cannot agree to the above recommendations/suggestions just yet. We suggest WF to reflect the agreement that RAN4 will extend the RRM requirements to these new cycles in R16 and perhaps list the impacted sections for information purposes so companies can come back in next meeting with concrete proposals.

	Ericsson
	Issue: 1-2-2:
We are OK to compromise to option 2b. 

Issue: 1-4-1:
Because of the new DRX cycles being introduced, it is suggested to identify the type of requirements that need to be introduced for the new DRX cycles. In some cases, the existing requirements can be reused, but in other cases new requirements might be needed. But we should allow time for the companies to analyze before we can make detailed agreements on the actual requirements. 
We also agree that the new requirements can be defined using the same principle as used in the existing requirements. 
We also agree that the affected sections include 4.6, 4.8.5 - 4.8.5 and 8.14.1
In section 4.6, following type of requirements are affected:
· Serving cell evaluation in normal DRX and eDRX
· Serving cell measurement relaxation in normal and enhanced coverage
· Measurements of intra-frequency cells in normal and enhanced coverage
· Measurements of inter-frequency cells in normal and enhanced coverage
· WUS reception requirements in normal and enhanced coverage

In section 4.8.5, following requirements are affected:
· Intra-Frequency E-CID NRSRP and NRSRQ Measurements for UE category NB2 for normal coverage and enhanced coverage
· Inter-Frequency E-CID NRSRP and NRSRQ Measurements for UE category NB2 for normal coverage and enhanced coverage

In section 7.23.2.2, the RLM requirements when DRX is used.

In section 8.14.1, following requirements are affected:
· Companies can check whether there is any impact on existing requirements depend on DRX cycles.

Companies can analyze the impact on the above requirements when introducing the new DRX cycles. 


	Huawei
	To Ericsson
Issue: 1-4-1:
Thanks to Ericsson for the detailing the impacted section. We agree that section 4.6 and 4.8.5-4.8.8 should be updated. From our understanding, the introduced UE specific DRX cycles is only of IDLE mode, so we think there is no need to consider section 7.23.2.2 and 8.14.1.
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