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1. Introduction
The scope in NR WID is quite broad, and currently RAN4 is still hard working on the requirements of corresponding features for Rel-15. In order to clarify/confirm the remaining RAN4 RRM work for Rel-15, in the contribution we summarize the missing/on-going requirements for both core and performance parts for TS38.133 [1].   
2. Opening requirements summary in TS38.133 for EN-DC and SA
2.1. 
Test tolerance (section 3.4)

The test tolerance for OTA testing are still open in the editor note, but it will probably be specified within Rel-15 after finalizing the RRM OTA testability discussion. Details are captured in table A.1 in appendix A.
2.2. 
IDLE mode requirement (section 4)
Firstly, the scaling factor of Rx beam sweeping for DRX=2.56s is still under discussing for intra-frequency/inter-frequency cell reselection requirement in tables under TS38.133 section 4.2.2.2 and 4.2.2.3. Secondarily, regarding the ranking based cell reselection, the reselection margin and rank offset are still open with “TBD” in TS38.133 section 4.2.2.3 and 4.2.2.4 for intra-frequency and inter-frequency cases respectively. Thirdly, the conditions under which the UE is not expected to meet the measurement requirements for an inter-frequency carrier under DRX cycle=320 ms are specified except the inter-frequency carrier SMTC occasion starting and ending point.

These three opening issues above are key requirements in IDLE mode and only the remaining “TBD” values need to be decided; hence they shall be finalized within Rel-15. Details are captured in table A.2 in appendix A.
2.3. 
Inactive mode requirement (section 5)

No opening issue in the inactive mode requirement for Rel-15, and it can directly reuse the requirements from IDLE mode. Details are captured in table A.3 in appendix A
2.4. 
RRC Connected mobility requirement (section 6)

· Opening side conditions of SNR
The SNR side condition for first attempt is still under discussing for interruption requirement during handover, e.g. if the target cell is an unknown intra-frequency cell and the target cell Es/Iot ≥ -TBD dB, then Tsearch = Trs + 2 ms. The SNR side conditions are open in TS38.133 section 6.1.1.2.1, 6.1.1.3.2, 6.1.1.4.2 and 6.1.1.5.2. This side condition shall be determined in Rel-15. Details are captured in table A.4 in appendix A.
· Missing of RRC re-establishment delay

The RRC re-establishment delay equation is missing in section 6.2.1.2 and 6.2.1.2.1.
2.5. 
Timing requirement (section 7)

Details of section 7 remaining issues are captured in table A.5 in appendix A.
· Necessity of MTTD/MRTD requirement for inter-band synchronous EN-DC

In TS38.133 section 7.5.2 and 7.6.2 it is still open if MTTD/MRTD requirement for inter-band synchronous EN-DC is necessary or not. This issue shall be solved in Rel-15.

· MTTD requirement for intra-band synchronous EN-DC

As stated in out-going LS R4-1816768, whether or not we need MTTD requirement for intra-band synchronous EN-DC is still under discussing in RAN4 (TS38.133 section 7.5.3). This issue shall be solved in Rel-15 and corresponding reply LS shall be sent to RAN2/1 to offer follow-up answer. 
· MRTD requirement for intra-band non-contiguous NR-CA
As agreed in the WF R4-1816126 in RAN4 #89, it is FFS if the MRTD requirement for intra-band NC NR-CA (current requirement is 3us in TS38.133 section 7.6.4) can be reduced or not. Two options were provided in the WF and it is important to solve this issue in Rel-15.
2.6. 
Signalling characteristics (section 8)

Details of section 8 remaining issues are captured in table A.6 in appendix A.
· RLM requirements (incl. SSB based and CSI-RS based)
PDCCH transmission parameters in SSB and CSI-RS based RLM requirement
In last RAN4 meeting, it was agreed to fix the PDCCH transmission parameters for both SSB and CSI-RS based RLM (in TS38.133 section 8.1.2.1 and 8.1.3.1), EXCEPT bandwidth and SCS. The remaining parameters of BW and SCS shall be determined in Rel-15.
N=1 condition to avoid beam sweeping in SSB and CSI-RS based RLM requirement

In signaling characteristics AdHoc minutes (R4-1816121), some of the Rx beam sweeping conditions for N=1 were removed, but there are still remaining conditions for further study in section 8.1.2.1 and 8.1.3.1 for SSB and CSI-RS based RLM respectively. The remaining conditions shall be determined in Rel-15 to finalize the entire RLM requirements.
· BWP switching requirements
RRC based and MAC based BWP switching
In section 8.2.1.2.7 and 8.2.2.2.5, it is FFS whether interruption core requirement for RRC re-configuration with BWP switch and/or MAC-based BWP switching (upon initiation of random access procedure in certain cases) is needed or not. If it is needed then 
In section 8.6.3, the framework RRC based BWP switching delay requirement has been added, but the TBWPswitchDelayRRC is going to be defined for both cases: 1) BWP switch to another already configured BWP; 2) BWP switch to a newly configured BWP in the same RRC re-configuration massage. The UL grant uncertainty for transmitting RRCReconfigurationComplete due to TA and TA_offset during RRC based BWP switching is FFS as well. In addition, it is still open whether to define delay requirements for MAC based BWP switch. 
In our understanding, these open issues for RRC based or MAC based BWP switching requirement shall be solved in Rel-15.
DCI and timer based BWP switching
In section 8.2.1.2.7 and 8.2.2.2.5, as raised in last RAN4 meeting, it’s FFS whether one more interrupted slot is allowed when the interrupted serving cells and the serving cell that UE is performing BWP switching are in the same band, and the parameters which cause interruption other than SCS are still under double checking in table 8.2.1.2.7-2 and 8.2.2.2.5-2.
In section 8.6.2, since in last RAN4 meeting it has been realized that “if UE preparation time for UL BWP switch does not take into account of timing advance, the actual allowed UL BWP switch time will be shortened”, it is necessary to figure out if UL BWP switch delay should include the effect of the timing advance.
In our understanding, these open issues for DCI and timer based BWP switching requirement shall be solved in Rel-15.

· Scheduling availability requirements

Scheduling availability requirement are introduced for multiple features respectively in section 8, e.g. RLM, BFD, and CBD. However, there is a common remaining issue for FR2 inter-band CA scenario captured in the editor notes: FFS scheduling restrictions for inter-band carrier aggregation will be defined depending on band combination in future (e.g. in section 8.1.7, section 8.5.7.3, section 8.5.8.3). Since RAN4 has agreed that in Rel-15 UE only need to support one Rx beam as one time instance, we would like to remove this editor notes and delay this remaining issue to Rel-16 for further discussion.
· SCell activation/deactivation/addition/release for NR-CA
Interruption requirements

In section 8.2.2.1 (NR-CA in SA mode), RAN4 agreed that the interruptions shall not interrupt RRC signalling or ACK/NACKs related to RRC reconfiguration procedure for SCell addition/release or MAC control signalling for SCell activation/deactivation command, but how to specify this agreement is still FFS. For activation/deactivation we defined the interruption time range (e.g. shall not occur before slot n+1+[THARQ] and not occur after slot n+1+[THARQ +3ms]) in the activation/deactivation delay requirement in section 8.3.2 and 8.3.3. However, there is no place to capture the interruption time range of RRC based SCell addition and release. Based on the experience in LTE specification, we don’t think we would have a delay requirement for RRC based addition/release to also capture the interruption time range inside, and therefore we propose to keep the criteria (i.e. interruptions shall not interrupt RRC signalling or ACK/NACKs related to RRC signalling) in the TS38.133 but NOT define the interruption time range for SCell addition/release.  

On the other hand, in section 8.2.2.2.1, the numbers of SCells in SA NR-CA is still open as “TBD”. Actually, since RAN4 has already defined the number of serving carriers for SA and EN-DC in applicability section 3.6.2 and RAN2 also has defined the maxNrofSCells as up to 31, RAN4 could use those information to decide the number of SCells in Rel-15 spec.
Activation delay requirements

In section 8.3.2, the scaling factor is still TBD for NR SCell activation delay in case there is no active serving cell on that FR2 band provided that PCell or PSCell is FR1. This TBD shall be replaced by a numeric value in Rel-15 spec.
· BFD requirements

Necessity of SSB based BFD requirement

In last RAN4 meeting, a LS R4-1816144 was sent to RAN1 to check if SSB can be configured as a BFD RS, and RAN4 shall be able to decide this necessity in Rel-15 spec once getting the feedback from RAN1. 
Colliding between BFD SSB and BFD CSI-RS and between BFD CSI-RS and SMTC
In section 8.5.1, it is an editor note for FFS whether UE supporting simultaneousRxDataSSB-DiffNumerology can perform BFD on SSB and CSI-RS simultaneously. This opening issue is also related with the incoming LS R1-1809890 (LS on UE behavior on reception of channels or RS in the same OFDM symbol), and we believe this issue shall be treated within the Rel-15 RRM scope since it is to clarify fundamental UE behaviors. 
In addition, the definition of overlap between CSI-RS for BFD-RS and SMTC is still open in an editor note in section 8.5.3.2, and we also believe this definition shall be specified in Rel-15 spec to avoid ambiguity.
PDCCH Transmission parameters in SSB based and CSI-RS based BFD requirement
Similar as in RLM requirement, the PDCCH transmission parameters in SSB based (if needed) and CSI-RS based BFD are fixed EXCEPT bandwidth and SCS in section 8.5.2.1 and 8.5.3.1, and we think the remaining parameters of BW and SCS shall be determined in Rel-15.
N=1 condition to avoid beam sweeping in CSI-RS based BFD
RAN4 has defined N=1 conditions for CSI-RS based BFD evaluation period requirement, but still have one editor note remained that it is FFS if N=1 can apply if the QCL-ed CSI-RS for L1-RSRP beam reporting is configured with repetition parameter “OFF”. This issue shall be addressed in Rel-15 to complete the whole CSI-RS based BFD requirement. 
· CBD requirements

N=1 condition to avoid beam sweeping in CSI-RS based CBD

In current CBD requirement of section 8.5.6.2, it’s still open on whether N=1 need to be applied for CSI-RS based candidate beam detection in FR2. This condition shall be decided for a complete CBD requirement in Rel-15. 

· Requirements for TCI state change 

In last Ran4 meeting, the TCI state change was raised and nothing was captured into TS38.133 yet. So from RAN4 #90 meeting, companies will continue to study on this feature and expect to finalize corresponding requirement (e.g. delay/interruption requirement) in Rel-15.

2.7. 
Measurement Procedure (section 9)

Details of section 9 remaining issues are captured in table A.7 in appendix A.
· UE behavior after measurement gap

Most of UE behavior on the slot occurring immediately after measurement gap and fully non-overlapped with measurement gap has been specified EXCEPT if very large TA is applied. In our understanding, since very large TA case may not be a common case, it is also acceptable to delay it to R16.

· MO merging in NSA

The conditions for MO merging were not decided yet in section 9.1.3.2 due to the progress of RAN2 work. However, it’s not a very controversial issue to deal with for RAN4, as long as RAN2 clarify if the MOs on same SSB frequency shall have the same SCS configuration. This issue shall be addressed in Rel-15 spec. 
· CSSF
In both NSA and SA modes (section 9.1.5.1.1 and 9.1.5.1.2), the opening issue for CSSF definition is: CSSFoutside_gap,i  for SCells on FR1 assumes that all SCell SMTC are overlapping and CSSFoutside_gap,i  definition may be revised for non-overlapping SCell SMTCs. Since CSSF is the fundamental factor to design the cell identification/measurement, we propose to address all the CSSF related issues within Rel-15 scope.
· Scheduling availability requirements

Scheduling availability requirement are introduced for multiple features respectively in section 9, e.g. intra-frequency measurement and L1-RSRP measurement. Similar as in signal characteristic section, there is a common remaining issue for FR2 inter-band CA scenario captured in the editor notes: FFS scheduling restrictions for inter-band carrier aggregation will be defined depending on band combination in future (e.g. in section 9.2.5.3.3, section 9.5.6.3). Since RAN4 has agreed that in Rel-15 UE only need to support one Rx beam as one time instance, we would like to remove this editor notes and delay this remaining issue to Rel-16 for further discussion.
· Intra-frequency cell identification/measurement requirement 
Requirements without measurement gap

In the intra-frequency cell identification and measurement requirement without gap (section 9.2.5.1 and 9.2.5.2), there are two editor’s notes there for the remaining issues: 1) FFS how requirements are defined for the case that SMTC are fully overlapping with measurement gap, 2) The requirements when one or more SCells or E-UTRA SCells are configured is for further study. Actually, the first open issue in editor’s note has already addressed by the gap sharing factor design in section 9.1.2.1 and 9.1.2.1a, and the second open issue has also been solved in CSSF for CA and EN-DC scenarios in table 9.1.5.1.1-1 and table 9.1.5.1.2-1. Thus, these editor’s notes can be editorially deleted.

Requirements with measurement gap

Same as the requirements without measurement gap, the editor’s notes in section 9.2.6.2 and 9.2.6.3 could be editorially deleted since the open issues have already addressed in gap sharing design and CSSF definition. 

· Inter-frequency cell identification/measurement requirement 
The sample number for inter-frequency SSB index reading is still “TBD” in section 9.3.4 for power class 4. RAN4 shall decide a numeric value to replace this “TBD” in the Rel-15 spec.

· Inter-RAT measurement 
Inter-RAT cell identification and measurement
The equations for inter-RAT cell identification delay requirement in both section 9.4.2.2 and 9.4.3.2 are missing. The equations shall be made up to complete those inter-RAT identification requirement in Rel-15 spec.

Inter-RAT RSTD measurement
In section 9.4.4.1.2.2 and 9.4.4.2.2.2, there are three kinds of open issues for further study: (1) the time used to detect the E-UTRA OTDOA assistance data reference cell when the UE needs to acquire the subframe and slot timing of the cell; (2) The number of missed ACK/NACK during MIB reading period; (3) the requirement applicability with SRS carrier based switching. In our understanding, issue (1) and (2) shall be addressed in Rel-15 to complete inter-RAT RSTD measurement. However, SRS carrier switching (issue (3)) was not mentioned in other requirements in TS38.133, and therefore we don’t think it’s necessary to standardize this applicability of inter-RAT RSTD measurement requirement. Issue (3) can be delayed to Rel-16.
· L1-RSRP measurements for Reporting
There are lots of open issues in L1-RSRP measurement requirement in section 9.5, e.g. reporting delay, Rx beam scaling factor, sample number for L1-RSRP measurement, and so on. The requirement of L1-RSRP measurements for reporting shall be completed in Rel-15.
2.8. 
Measurement Performance requirements (section 10)

Details of section 10 remaining issues are captured in table A.8 in appendix A.
· Condition for applicability of accuracy requirements
In SS-RSRP/RSRQ/SINR/L1-RSRP accuracy requirements, applicability condition are still open as following example:
The accuracy requirements in Table 10.1.2.1.1-1 are valid under the following conditions:

-
Conditions defined in 38.101-1 [18] Clause 7.3 for reference sensitivity are fulfilled.
-
Conditions for intra-frequency measurements are fulfilled according to Annex B.2.2 for a corresponding Band for each relevant SSB.
-
Other conditions are TBD.
In order to finalize the all accuracy requirements in TS38.133, all the applicability conditions shall be cleaned up in Rel-15.
· Side Condition of SNR and Io for accuracy requirements

All the SNR and min Io side conditions are still open for SS-RSRP/RSRQ/SINR/L1-RSRP accuracy requirements in FR2 and RAN4 needs to complete those side conditions in Rel-15 to finalize the performance part.
The min Io of inter-frequency relative SS-RSRQ accuracy in FR1 is missing and it shall be made up in Rel-15.
· L1-RSRP accuracy requirements

The accuracy of SSB based and CSI-RS based L1-RSRP is TBD in the corresponding tables, and the SNR side condition for FR1 is also open in case of large Io. All those L1-RSRP accuracy requirement related contents shall be completed in Rel-15.
2.9.  Performance Requirements for NR network (section 11)

There was no any discussion on network requirement in RAN4 before, and due to the current timeline we suggest to delay this part to Rel-16 if it is needed as LTE spec TS36.133. 
2.10. Editorial clean-up for editor notes

Some of the editor notes can be simply removed from T38.133 since corresponding issues have already been addressed in the spec. For instance, in section 9.2.6.2, it has an editor note that “the impact of gap sharing between intrafrequency and interfrequency measurements has not been include in the requirements below”; however, the MG sharing factor has already been included in CSSF design and the CSSF has been used in intra-frequency cell identification requirement, and therefore this editor note can be editorially removed.
Some of the editor notes were added at the beginning of TS38.133 skeleton design, and since now we already had comprehensive contents in the TS38.133, those editor notes can also be removed directly. For instance, there is one editor notes at the beginning of the chapter 10: “Editor’s note: Accuracy requirement might be an individual top-level chapter to maintain since it is the performance part.” The information in this editor note is out of date and can be directly removed.
3. Opening requirements summary in TS38.133 for late drop cases

The scopes of requirements for NE-DC and NR-NR DC are summarized in approved WFs [2][3]. As planned in RAN plenary, all those requirements for late drop cases shall be also specified in Rel-15 TS38.133.
4. Conclusions

In order to clarify/confirm the remaining RAN4 RRM work for Rel-15, in the contribution we summarize the missing/on-going requirements for both core and performance parts for TS38.133 [1]. 
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Appendix A: Details of opening requirements in TS38.133[1] 
Table A. 1
Open issues in Section 3
	Section 
	Current Requirements in this section
	Open issues(e.g. with TBD or editor notes) 

	3.4
	Test tolerances
	Editor’s note: intended to capture test tolerances. OTA test tolerance or margin will be captured in this section if needed.


Table A. 2
Open issues in Section 4

	Section 
	Current Requirements in this section
	Open issues(e.g. with TBD or editor notes)

	4
	RRC_IDLE state mobility
	Editor’s note: intended to capture the RRM requirements for RRC_IDLE state in stand-alone operation.

	4.2.2.2


	Cell search delay, measurement period and evaluation period.
	Scaling factor N1=TBD for DRX=2.56s in FR2

	4.2.2.3


	Measurement of intra-frequency NR cells
	Scaling factor N1=TBD for DRX=2.56s in FR2.

Threshold in ranking based cell reselection is TBD in FR2.

	4.2.2.4
	Measurement of inter-frequency NR cells
	Scaling factor N1=TBD for DRX=2.56s in FR2.

Threshold in ranking based cell reselection is TBD in FR2.

For intra/inter colliding issue, the guard period before and after SMTC is TBD ms


Table A. 3
Open issues in Section 5

	Section 
	Current Requirements in this section
	Open issues(e.g. with TBD or editor notes)

	5.2
	RRC_INACTIVE Mobility Control 
	Editor’s note: intended to capture requirements which applies for the transition between INACTIVE and IDLE state. This section might be removed if unnecessary.


Table A. 4
Open issues in Section 6

	Section 
	Current Requirements in this section
	Open issues(e.g. with TBD or editor notes)

	6.1
	Handover
	Editor’s note: if handover requirements are differentiated by with beamforming and without beamforming, then two sets of requirements (with/without beamforming) could be specified in this section.

	6.1.1.2.1,

6.1.1.3.2,

6.1.1.4.2,

6.1.1.5.2.
	Interruption time in handover
	SNR side condition for first attempt (e.g. If the target cell is an unknown intra-frequency cell and the target cell Es/Iot ≥ -TBD dB, then Tsearch = Trs + 2 ms)

	6.2.1.2, 6.2.1.2.1
	RRC re-establishment delay
	Equation of Tre-establish_delay and TUE_re-establish_delay are missing.


Table A. 5
Open issues in Section 7

	Section 
	Current Requirements in this section
	Open issues(e.g. with TBD or editor notes)

	7.5.2
	Minimum MTTD Requirements for inter-band EN-DC
	Editor’s Note: It is FFS the necessity of inter-band EN-DC synchronous requirement for MTTD.

	7.5.3
	Minimum MTTD Requirements for intra-band EN-DC
	Based on the discussion in RAN4 #89, the necessity of intra-band EN-DC MTTD requirement is still under discussing, which is related with LS R4-1816768

	7.6.2
	Minimum MRTD Requirements for inter-band EN-DC
	Editor’s Note: It is FFS the necessity of inter-band EN-DC synchronous requirement for MRTD.

	7.6.4
	Minimum Requirements for NR Carrier Aggregation
	It is FFS whether the MRTD in NCCA (currently is 3us) can be reduced or not. Issue raised in tdoc R4-1816126 in RAN4 #89.


Table A. 6
Open issues in Section 8

	Section 
	Current Requirements in this section
	Open issues(e.g. with TBD or editor notes)

	8.1.2.1
	SSB based RLM - PDCCH transmission parameters for OoS and IS
	Bandwidth in table 8.1.2.1-1 and 8.1.2.1-2 is TBD,

SCS in table 8.1.2.1-1 and 8.1.2.1-2 is TBD

	8.1.3.1
	CSI-RS based RLM - PDCCH transmission parameters for OoS and IS
	Bandwidth in table 8.1.3.1-1 and 8.1.3.1-2 is TBD,

SCS in table 8.1.3.1-1 and 8.1.3.1-2 is TBD
Editor’s Note: FFS if the configured TCI state or the active TCI state of the CORESET should be considered.

	8.1.7
	Scheduling availability of UE during RLM
	Editor’s Note: FFS scheduling restrictions for inter-band carrier aggregation will be defined depending on band combination in future.

	8.2.1.2.7
	Interruption due to BWP switching in EN-DC
	Editor’s note: FFS whether interruption core requirement for RRC re-configuration with BWP switch and/or MAC-based BWP switching (upon initiation of random access procedure in certain cases) is needed.

	
	
	Editor’s note: FFS whether one more interrupted slot is allowed when the interrupted serving cells and the serving cell that UE is performing BWP switching are in the same band,

	
	
	Editor’s note: More parameters can be added if identified. (in table 8.2.1.2.7-2)

	8.2.2.1
	Interruption with SA CA
	This section contains the requirements related to the interruptions on PCell and activated SCell if configured, when up to TBD SCells are configured, deconfigured, activated or deactivated.
Editor’s Note:
The interruptions shall not interrupt RRC signalling or ACK/NACKs related to RRC reconfiguration procedure [2] for SCell addition/release or MAC control signalling [17] for SCell activation/deactivation command. How to specify this is FFS.

	8.2.2.2.1
	Interruption at SCell addition/release
	When any number of SCells between one and TBD is added or released using the same RRCConnectionReconfiguration message as defined in [2], the UE is allowed an interruption on any activated serving cell during the RRC reconfiguration procedure as follows…

	8.2.2.2.5
	Interruption due to BWP switching in SA
	Editor’s note: FFS whether interruption core requirement for RRC re-configuration with BWP switch and/or MAC-based BWP switching (upon initiation of random access procedure in certain cases) is needed.

	
	
	Editor’s note: FFS whether one more interrupted slot is allowed when the interrupted serving cells and the serving cell that UE is performing BWP switching are in the same band，

	
	
	Editor’s note: More parameters can be added if identified. (in table 8.2.2.2.5-2)

	8.3.2
	SCell activation delay
	Scaling factor is TBD in activation delay if there is no active serving cell on that FR2 band provided that PCell or PSCell is FR1

	8.5.1
	Link recovery procedure – Introduction
	Editor’s Note: FFS: whether UE supporting simultaneousRxDataSSB-DiffNumerology can perform BFD on SSB and CSI-RS simultaneously.

	8.5.2.1
	SSB based BFD - PDCCH transmission parameters for BFD
	Bandwidth in table 8.5.2.1-1 is TBD

	8.5.3.1
	CSI-RS based BFD - PDCCH transmission parameters for BFD
	Bandwidth in table 8.5.3.1-1 is TBD
SCS in table 8.5.3.1-1 is TBD

	8.5.3.2
	CSI-RS based BFD - evaluation period
	Editor’s Note: It is FFS if N=1 can apply if the QCL-ed CSI-RS for L1-RSRP beam reporting is configured with repetition parameter “OFF”.

Editor’s Note: FFS definition of overlap between CSI-RS for BFD-RS and SMTC

	8.5.5.2
	SSB based CBD - evaluation period
	Section number is TBD in refereed section for measurement restrictions

	8.5.6.2
	CSI-RS based CBD – evaluation period
	Section number is TBD (Editorial change) in refereed section for measurement restrictions, Upper bound of evaluation period for non-DRX is TBD.

Editor’s Note: FFS whether N=1 need to be applied for CSI-RS based candidate beam detection in FR2.

	8.5.7.3
	Scheduling availability of UE performing beam failure detection on FR2
	Editor’s Note: FFS scheduling restrictions for inter-band carrier aggregation will be defined depending on band combination in future.

	8.5.8.3
	Scheduling availability of UE performing L1-RSRP measurement on FR2
	Editor’s Note: FFS scheduling restrictions for inter-band carrier aggregation will be defined depending on band combination in future.

	8.6.2
	DCI and timer based BWP switch delay
	Editor’s note: It is FFS if UL BWP switch delay should include the effect of the timing advance. If UE preparation time for UL BWP switch does not take into account of timing advance, the actual allowed UL BWP switch time will be shortened.

	8.6.3
	RRC based BWP switch delay
	Editor’s Note: TBWPswitchDelayRRC is going to be defined for both cases: 1) BWP switch to another already configured BWP; 2) BWP switch to a newly configured BWP in the same RRC re-configuration massage. FFS whether to define delay requirements for MAC based BWP switch. The UL grant uncertainty for transmitting RRCReconfigurationComplete due to TA and TA_offset during RRC based BWP switching is FFS.


Table A. 7
Open issues in Section 9

	Section 
	Current Requirements in this section
	Open issues(e.g. with TBD or editor notes)

	9.1.2
	Measurement gap
	In the slot occurring immediately after measurement gap and fully non-overlapped with measurement gap

-
It is up to UE implementation whether or not the UE is able to conduct transmission if all the symbols in the slot are uplink symbols.

Editor notes: FFS if very large TA is applied.

	9.1.3.2
	NSA: Maximum allowed layers for multiple monitoring
	Editor’s note: FFS when the E-UTRA PCell and PSCell configure the same NR carrier frequency layer to be monitored, whether this layer shall be counted only once under the condition that the UE is configured with differences in SMTC configurations or different useServingCellTimingForSync indications.

	9.1.5.1.1
	NSA mode: carrier-specific scaling factor for SSB-based measurements performed outside gaps
	Editor’s note: CSSFoutside_gap,i  for SCells on FR1 assumes that all Scell SMTC are overlapping(definition FFS). CSSFoutside_gap,i  definition may be  revised for non overlapping Scell SMTCs.

	9.1.5.1.2
	SA mode: carrier-specific scaling factor for SSB-based measurements performed outside gaps
	Editor’s note: CSSFoutside_gap,i  for SCells on FR1 assumes that all Scell SMTC are overlapping(definition FFS). CSSFoutside_gap,i  definition may be  revised for non overlapping Scell SMTCs.

	9.2.5.1
	Intrafrequency cell identification (w/o MG)
	Editor’s Note: The requirements below have been derived without considering gap sharing when all SMTC occasion are fully overlapping with measurement gaps.

Editor’s note: It is FFS how requirements are defined for the case that SMTC are fully overlapping with measurement gap
 

	9.2.5.2
	Intrafrequency Measurement period (w/o MG)
	Editor’s Note: The requirements below have been derived so far assuming no configured Scell or E-UTRA SCell. The requirements when one or more SCells or E-UTRA SCells are configured is for further study. The requirements below have been derived without considering gap sharing when all SMTC occasion are fully overlapping with measurement gaps.

	9.2.5.3.3
	Scheduling availability of UE performing measurements on FR2
	Editor’s Note: FFS scheduling restrictions for inter-band carrier aggregation will be defined depending on band combination in future.

	9.2.6.2
	Intrafrequency cell identification (with MG)
	Editor’s Note: The impact of gap sharing between intrafrequency and interfrequency measurements has not been include in the requirements below.

	9.2.6.3
	Intrafrequency Measurement period (with MG)
	Editor’s Note: The requirements below have been derived so far assuming no configured Scell or E-UTRA SCell. The requirements when one or more SCells or E-UTRA SCells are configured is for further study. . The impact of gap sharing between intrafrequency and interfrequency measurements has not been include in the requirements below.

	9.3.4
	Inter frequency cell identification
	For a UE supporting power class 4, Mmeas_period_inter =[TBD] samples for SSB index reading.

	9.4.2.2
	SA: NR − E-UTRAN FDD measurements Requirements when no DRX is used
	The equation for measurement requirement  is missing

	9.4.3.2
	SA: NR − E-UTRAN TDD measurements Requirements when no DRX is used
	The equation for measurement requirement  is missing

	9.4.4.1.2.2
	Requirements for acquiring the timing of the E-UTRA OTDOA reference cell (FDD)
	TDetect, E-UTRAN FDD = TBD and it is the time needed to detect the E-UTRA OTDOA assistance data reference cell when the UE needs to acquire the subframe and slot timing of the cell (TDetect, E-UTRAN FDD=0 when both nr-LTE-SFN-Offset and nr-LTE-fineTiming-Offset are provded in the E-UTRA OTDOA assistance data)

Number of ACK/NACKs transmitted by the UE during TMIB in table 9.4.4.1.2.2-1 are all marked as [TBD].
Editor’ note: the requirement applicability with SRS carrier based switching is TBD. 

	9.4.4.2.2.2
	Requirements for acquiring the timing of the E-UTRA OTDOA reference cell(TDD)
	TDetect, E-UTRAN FDD = TBD and it is the time needed to detect the E-UTRA OTDOA assistance data reference cell when the UE needs to acquire the subframe and slot timing of the cell (TDetect, E-UTRAN FDD=0 when both nr-LTE-SFN-Offset and nr-LTE-fineTiming-Offset are provded in the E-UTRA OTDOA assistance data).
Number of ACK/NACKs transmitted by the UE during TMIB in table 9.4.4.2.2.2-1 are all marked as [TBD].

	9.5.3.1
	L1-RSRP Periodic Reporting delay requirement
	The L1-RSRP reporting delay is FFS.

The periodic L1-RSRP reporting delay shall be less than [TBD].

	9.5.3.2
	L1-RSRP Semi-Persistent Reporting delay requirement
	The Semi-persistent L1-RSRP reporting delay shall be less than [TBD] for a DCI requsted semi-persistent L1-RSRP report and less than [TBD] for an L1-RSRP requested by activation command [36.321].

	9.5.3.3
	L1-RSRP Aperiodic Reporting delay requirement
	The aperiodic L1-RSRP reporting delay shall be less than [TBD].

	9.5.4.1
	SSB based L1-RSRP measurement requirement
	The value of TBM_Measurement_Period_SSB is defined in Table 9.5.4.1-1 for FR1 with M=TBD.

The value of TBM_Measurement_Period_SSB is defined in Table 9.5.4.1-2 for FR2 with M=TBD and N=TBD.

Editor’s Note: FFS what evaluation period would be expected if BM-RS are in the same OFDM symbols with RLM/BFD/CBD-RS, or other BM-RS.

	9.5.4.2 
	CSI-RS based L1-RSRP measurement requirement
	M=TBD for measurement on periodic and semi-persistent CSI-RS resources
M=TBD and N=TBD for measurement on periodic and semi-persistent CSI-RS resources

Editor’s Note: FFS what evaluation period would be expected if BM-RS are in the same OFDM symbols with RLM/BFD/CBD-RS, or other BM-RS.

	9.5.6.3
	Scheduling availability of UE performing L1-RSRP measurement on FR2
	Editor’s Note: FFS scheduling restrictions for inter-band carrier aggregation will be defined depending on band combination in future.


Table A. 8
Open issues in Section 10

	Section 
	Current Requirements in this section
	Open issues(e.g. with TBD or editor notes)

	10
	Measurement performance requirements
	Editor’s note: Accuracy requirement might be an individual top-level chapter to maintain since it is the performance part.

	10.1.1
	NR measurement performance - introduction
	Editor’s note: new measurement metrics may be added according to the RAN4 discussion. Absolute/relative accuracy requirement, mapping table of RSRP/RSRQ may be specified in this section. The numerology and BW combinations might be reflected in the accuracy requirement table.

	10.1.2.1.1,

10.1.2.1.2,

10.1.3.1.1,

10.1.3.1.2,

10.1.4.1.1,

10.1.4.1.2,

10.1.5.1.1,

10.1.5.1.2,

10.1.7.1.1,

10.1.8.1.1,

10.1.9.1.1,

10.1.9.1.2,

10.1.10.1.1,

10.1.10.1.2,

10.1.12.1.1,

10.1.13.1.1,

10.1.14.1.1,

10.1.14.1.2,

10.1.15.1.1,

10.1.15.1.2,

10.1.19.1.1,

10.1.19.1.2,

10.1.19.2.1,

10.1.19.2.2,

10.1.20.1.1,

10.1.20.1.2,

10.1.20.2.1,

10.1.20.2.2.
	Applicability of accuracy requirement
	“other conditions are TBD”

	10.1.3.1.1
	Intra-frequency Absolute SS-RSRP accuracy in FR2
	SSB Es/Iot is TBD,

Minimum Io are all TBD

	10.1.3.1.2
	Intra-frequency Relative SS-RSRP accuracy in FR2
	

	10.1.5.1.1
	Inter-frequency Absolute SS-RSRP accuracy in FR2
	

	10.1.5.1.2
	Inter-frequency Relative SS-RSRP accuracy in FR2
	

	10.1.8.1.1
	Intra-frequency Absolute SS-RSRQ accuracy in FR2
	

	10.1.9.1.2
	Inter-frequency Relative SS-RSRQ accuracy in FR1
	Minimum Io are all TBD

	10.1.10.1.1
	Inter-frequency Absolute SS-RSRQ accuracy in FR2
	SSB Es/Iot is TBD,

Minimum Io are all TBD

	10.1.10.1.2
	Inter-frequency Relative SS-RSRQ accuracy in FR2
	

	10.1.13.1.1
	Intra-frequency Absolute SS-SINR accuracy in FR2
	

	10.1.15.1.1
	Inter-frequency Absolute SS-SINR accuracy in FR2
	

	10.1.15.1.1
	Inter-frequency Relative SS-SINR accuracy in FR2
	

	10.1.19.1.1
	SSB based L1-RSRP Absolute accuracy in FR1
	Accuracy is TBD,

SSB Es/Iot for large Io is TBD

	10.1.19.1.2
	SSB based L1-RSRP Relative accuracy in FR1
	

	10.1.19.2.1
	CSi-RS based L1-RSRP Absolute accuracy in FR1
	

	10.1.19.2.2
	CSI-RS based L1-RSRP Relative accuracy in FR1
	

	10.1.20.1.1
	SSB based L1-RSRP Absolute accuracy in FR2
	Accuracy is TBD,

Minimum Io are all TBD,

SSB Es/Iot for large Io is TBD

	10.1.20.1.2
	SSB based L1-RSRP Relative accuracy in FR2
	

	10.1.20.2.1
	CSI-RS based L1-RSRP Absolute accuracy in FR2
	

	10.1.20.2.2
	CSI-RS based L1-RSRP Relative accuracy in FR2
	


Table A. 9
Open issues in Section 11

	Section 
	Current Requirements in this section
	Open issues(with TBD or editor notes) and examples

	11
	Measurements Performance Requirements for NR network
	Editor’s note: network side measurement and mapping tables may be specified in this section. If RAN4 decides to move NR network requirements to gNodeB specification, this section might be removed.
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