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1 Introduction 
This is to report the result of the following email discussion [1]:

 [AT113b-e][811][NR/R16 SON/MDT]  Stage-2 corrections (CMCC, Nokia)
-     Step1: discuss the changes in R2-2103549, R2-2104037 and R2-2104199 and collect the companies’ views on the changes.

-     Step2: Try to agree the changes under majority support @ 11:11 UTC Thursday 15/04/2021

-     Step3: capture the agreed changes related to stage-2 corrections into one merged 37.320 CR

2 Discussion

Nokia [2], ZTE [3], and Samsung [4 have contributed on the corrections for TS37.320.

2.1 Nokia’s proposal:

The existing specification on “Measurements and reporting triggers for Immediate MDT” defines only “measurement collection period”. 

TS36.314 and TS28.552 define actual measurements’ definitions and define only “measurement period”.

It remains unclear whether the ‘measurement period’, i.e.: interval defined for performing measurements is more or less granular than ‘measurements collection period’.
Therefore, it is proposed to:
1. Adding clarification on equivalent meaning of ‘measurement period’ and ‘measurement collection period’ 

Rapporteur’s comments: The correction seems necessary to clarify the meaning of measurements collection period. 

Proposal 1: Add clarification on equivalent meaning of ‘measurement period’ and ‘measurement collection period’ .

First Modified Subclause

5.2
E-UTRAN solutions

5.2.1
RRC_CONNECTED

UE in RRC Connected does not support Logged MDT in this release of the specification, except for the case of logged MDT for MBSFN measurements as described in clause 5.1.1. In order to support Immediate MDT where MDT measurements are executed in the UE, the existing RRC measurement configuration and reporting procedures apply. Some extensions are used to carry location information.

5.2.1.1
Measurements and reporting triggers for Immediate MDT

Measurements to be performed for Immediate MDT purposes involve reporting triggers and criteria utilized for RRM. An MDT specific UE-based measurement for UL PDCP delay is applied for QoS verification purpose. In addition, there are measurements performed in eNB. 
In particular, the following measurements shall be supported for Immediate MDT performance:

Measurements:
-
M1: RSRP, RSRQ and SINR measurement by UE, see TS 36.214 [9].

-
M2: Power Headroom measurement by UE, see TS 36.213 [11].

-
M3: Received Interference Power measurement by eNB, see TS 36.214 [9]. This is a cell measurement. One sample is logged each measurement collection period, where one sample corresponds to a measurement period as specified in TS 36.133 [3].

-
M4: Data Volume measurement separately for DL and UL, per QCI per UE, by eNB, see TS 36.314 [13].

-
M5: Scheduled IP Throughput for MDT measurement separately for DL and UL, per RAB per UE and per UE for the DL, per UE for the UL, by eNB, see TS 36.314 [13]. QCI values of the RABs that have contributed to a measurement value are logged with the measurement values.
-
M6: Packet Delay measurement, separately for DL and UL, per QCI per UE, see UL PDCP Delay, by the UE, and Packet Delay in the DL per QCI, by the eNB, TS 36.314 [13].

NOTE 0: For the measurements performed in the eNB, measurement collection period is the same as measurement period.

NOTE 1:
If the UE does not detect any UL PDCP delay based on the delay threshold and delay report interval configured by the network, the UE does not report any UL PDCP delay measurement within that period.

NOTE 2:
A UE in EN-DC mode of operation can be configured with UL PDCP Packet Average Delay (ul-DelayValueConfig), if UE is capable of performing the UL average PDCP queueing delay.
Next Modified Subclause
5.3 UTRAN solutions

5.3.1 UTRA RRC Connected

In CELL_PCH, URA_PCH states and CELL_FACH state when second DRX cycle is used, UE supports Logged MDT as described in 5.1.1. In CELL_DCH state UE supports Immediate MDT as described in 5.1.2. In CELL_FACH state when second DRX cycle is not used, MDT is not supported in the current release.

5.3.1.1
Measurements and reporting events for Immediate MDT

The solutions for Immediate MDT in UTRAN are only applicable for UEs in CELL_DCH state. Measurements to be performed for Immediate MDT purposes involve normal UTRAN reporting triggers and criteria utilized for controlling the RRC connection. In addition, there are measurements defined that are performed in UTRAN. In particular, the following measurements shall be supported for Immediate MDT:

Measurements:
-
M1: CPICH RSCP and CPICH Ec/No measurement (FDD) by UE, see TS 25.215 [7].

-
M2: P-CCPCH RSCP and Timeslot ISCP for UTRA 1.28 Mcps TDD by UE, see TS 25.225 [8].

-
M3: SIR and SIR error (FDD) by NodeB, see TS 25.215 [7] and TS 25.225 [8].
-
M4: UE power headroom (UPH) by the UE, applicable for E-DCH transport channels, see TS 25.215 [7] and TS 25.225 [8].

-
M5: Received total wideband power (RTWP) by Node B, see TS 25.215 [7] TS 25.225 [8], and TS 25.133 [2]. This is a cell measurement.

-
M6: Data Volume measurement, separately for DL and UL, per QoS class per UE, by RNC.

-
M7: Throughput measurement, separately for DL and UL, per RAB per UE and per UE, by RNC. Traffic class and Traffic Handling Priority for interactive RABs for the RABs that have contributed to a measurement value are logged with the measurement values.

NOTE 0: For the measurements performed in the NodeB, measurement collection period is the same as measurement period.
Next Modified Subclause
5.4
NR solutions

5.4.0
General

The management-based MDT configuration should not overwrite signalling based MDT configuration in all the single connection scenarios and EN-DC scenario.

5.4.1
RRC_CONNECTED

In RRC_CONNECTED state UE supports Immediate MDT as described in 5.1.2. In order to support Immediate MDT, the existing RRC measurement configuration and reporting procedures apply. Some extensions are used to carry location information.

5.4.1.1
Measurements and reporting triggers for Immediate MDT

Measurements to be performed for Immediate MDT purposes involve reporting triggers and criteria utilized for RRM. In addition, there are associated network performance measurements performed in the gNB.

In particular, the following measurements shall be supported for Immediate MDT performance:

Measurements:

⁻
M1: DL signal quantities measurement results for the serving cell and for intra-frequency/Inter-frequency/inter-RAT neighbour cells, including cell/beam level measurement for NR cells only, TS 38.215 [19].

⁻
M2: Power Headroom measurement by UE, TS 38.213 [20].

⁻
M3: Void.

⁻
M4: PDCP SDU Data Volume measurement separately for DL and UL, per DRB per UE, see TS 28.552 [17].

⁻
M5: Average UE throughput measurement separately for DL and UL, per DRB per UE and per UE for the DL, per DRB per UE and per UE for the UL, by gNB, see TS 28.552 [17].

⁻
M6: Packet Delay measurement separately for DL and UL, per DRB per UE, TS 28.552 [17] and TS 38.314 [18].

⁻
M7: Packet loss rate measurement separately for DL and UL, per DRB per UE, TS 28.552 [17] and TS 38.314 [18].

⁻
M8: RSSI measurement by UE (for WLAN/Bluetooth measurement) see TS 38.331 [15].
⁻
M9: RTT Measurement by UE (for WLAN measurement) see TS 38.331 [15].

NOTE 0: For the measurements performed in the gNB, measurement collection period is the same as measurement period.

NOTE 1:
M5 ~ M7 do not apply to EN-DC SN terminated MCG/split bearers and MN terminated SCG/split bearers in Rel-16.
End of Changes
[Step1-Q1] Is the correction agreeable to you? 
	Company
	Agree or not
	Reasons/Comments/Suggestions

	ZTE
	
	We don’t have a strong view, but considering we have used this description since LTE and there are no issues have been found in implementation, it seems this CR is not so essential.

	vivo
	Maybe no
	Not sure if the changes are really needed, the text below seems to be self-explanatory for the meaning of ‘measurement collection period’ and ‘measurement period’.
-
M3: Received Interference Power measurement by eNB, see TS 36.214 [9]. This is a cell measurement. One sample is logged each measurement collection period, where one sample corresponds to a measurement period as specified in TS 36.133 [3].



	Samsung
	Agree
	

	Ericsson
	
	There are three different terms used,  ‘measurement collection period’ (used in TS 37.320), ‘measurement period’ (used in TS 28.552 as per Nokia) and ‘Time Period during which the measurement is performed’ (used in TS 38.314). We believe all of them refer to the same. If we are to clarify anything, then we propose to include all the three terminologies in the NOTE rather than only two of them. 

	Qualcomm
	No strong view. But fine with notes. 
	

	CATT
	MayNo
	This name is used since UTRAN. It seems nothing is broken. So we do not think it is needed to further clarify it.

	Huawei, HiSilicon
	May No
	In our opinion, these terms refer to the same meaning, and it worked from LTE Rel-10 MDT. So the CR seems not essential.

	Nokia
	Some clarification is needed
	We are fine to have clarification in 37.320 or 36.314/38.314 on Q3, which is related issue

	
	
	


Summary:
As mentioned by Ericsson and Nokia, maybe the clarification in 37.320 or 36.314/38.314 also needed. So the correction will not be pursued at this meeting.
2.2 ZTE’s proposal:

It is captured in subclause 5.1.2.3 that NW could propagate the signalling based immediate MDT configuration in case Xn inter RAT HO.
Rapporteur’s comments: The correction seems reasonable since RAN3 supports propagation of immediate MDT configuration in case Xn inter RAT HO.

Proposal 2: Capture in subclause 5.1.2.3 that NW could propagate the signalling based immediate MDT configuration in case Xn inter RAT HO.
---------------------------- [Start of change] ----------------------------

5.1.2.3
MDT context handling during handover

The measurements configured in the UE for Immediate MDT should fully comply with the transferring and reconfiguration principles for the current measurements configured in the UE for RRM purpose during handover (including conformance with Rel-8 and Rel-9).
The target node releases the measurements configured in the UE for immediate MDT which are no longer needed based on any MDT trace configuration it receives or does not receive.

In addition, MDT configuration handling during handover depends on MDT initiation from OAM defined in clause 5.1.3:

-
The MDT configuration configured by management based trace function will not propagate during handover.

-
For LTE, the MDT configuration received by signalling based trace messages for a specific UE will propagate during intra-PLMN handover, and may propagate during inter-PLMN handover if the Signalling Based MDT PLMN List is available and includes the target PLMN. This behaviour applies also for MDT configuration that includes area scope, regardless of whether the source or target cell is part of the configured area scope.

-
For UMTS, the MDT configuration received by signalling based trace messages for a specific UE will continue during intra-PLMN handover, and may continue during inter-PLMN handover if the Signalling Based MDT PLMN List is available and includes the target PLMN, except for the case of SRNS relocation.

-
For NR, the MDT configuration received by signalling based trace messages for a specific UE will propagate during intra-PLMN handover, and may propagate during inter-PLMN handover if the Signalling Based MDT PLMN List is available and includes the target PLMN. This behaviour applies also for MDT configuration that includes area scope, regardless of whether the source or target cell is part of the configured area scope. This behaviour applies also for Xn inter-RAT handover, regardless of whether the source and target cell belonging to same RAT.
NOTE:
In the case of SRNS relocation, MDT may be reactivated by the Core Network following a successful relocation.

[Step1-Q2] Is the correction agreeable to you? 
	Company
	Agree or not
	Reasons/Comments/Suggestions

	ZTE
	Agree (Proponent)
	We have previous agreements to wait for RAN3. Since RAN3 has sent the LS showing support of such behavior, so this CR is needed to align with stage 3 description.

	vivo
	Agree
	Seems reasonable to us.

	Samsung
	Agree
	

	Ericsson
	Agree but with changes (see comments)
	In our understanding, this is just implementing the LS from SA3. We can remove the second half of the added text as ‘inter-RAT’ is already mentioned previously.

This behaviour applies also for Xn inter-RAT handover, regardless of whether the source and target cell belonging to same RAT.
Also, the same principle is applicable for LTE connected to 5GC, right? So, shouldn’t there be a similar proposal under LTE bullet? If so, then we propose to make a new sub-bullet as follows.

-
For LTE, the MDT configuration received by signalling based trace messages for a specific UE will propagate during intra-PLMN handover, and may propagate during inter-PLMN handover if the Signalling Based MDT PLMN List is available and includes the target PLMN. This behaviour applies also for MDT configuration that includes area scope, regardless of whether the source or target cell is part of the configured area scope.

-
For UMTS, the MDT configuration received by signalling based trace messages for a specific UE will continue during intra-PLMN handover, and may continue during inter-PLMN handover if the Signalling Based MDT PLMN List is available and includes the target PLMN, except for the case of SRNS relocation.

-
For NR, the MDT configuration received by signalling based trace messages for a specific UE will propagate during intra-PLMN handover, and may propagate during inter-PLMN handover if the Signalling Based MDT PLMN List is available and includes the target PLMN. This behaviour applies also for MDT configuration that includes area scope, regardless of whether the source or target cell is part of the configured area scope. 
-
For Xn inter-RAT handover, the MDT configuration received by signalling based trace messages will be propagated during intra-PLMN handover and may be propagated during inter-PLMN handover if the Signalling Based MDT PLMN List is available and includes the target PLMN. This behaviour applies also for MDT configuration that includes area scope, regardless of whether the source or target cell is part of the configured area scope. 


	Qualcomm
	Agree
	

	CATT
	Agree
	

	Huawei, HiSilicon
	Agree
	

	Nokia 
	No
	The second part of the sentence is redundant with the first part, so at least "regardless of whether the source and target cell belonging to same RAT" should be removed. Also, there is impact on NG-RAN which includes both E-UTRA and NR, not currently reflected. Furthermore RAN3 should check whether/how to describe functional equivalence for NG intra-system inter-RAT handover and Xn handover. We believe we could let RAN3 handle the CR as per their suggestion in the LS ("RAN3 can provide the necessary draft CR, if needed").


Summary:
7 of 8 companies that provide views support the correction, and Ericsson and Nokia think that the second part is of the sentence is redundant with the first part, so at least "regardless of whether the source and target cell belonging to same RAT" should be removed. Furthermore, the principles is also applicable to ng-eNB. 

Therefore the correction is accepted with removing the second part, and also applicable to ng-eNB, as showed in following:

---------------------------- [Start of change] ----------------------------

5.1.2.3 MDT context handling during handover
The measurements configured in the UE for Immediate MDT should fully comply with the transferring and reconfiguration principles for the current measurements configured in the UE for RRM purpose during handover (including conformance with Rel-8 and Rel-9).
The target node releases the measurements configured in the UE for immediate MDT which are no longer needed based on any MDT trace configuration it receives or does not receive.
In addition, MDT configuration handling during handover depends on MDT initiation from OAM defined in clause 5.1.3:
- The MDT configuration configured by management based trace function will not propagate during handover.
- For LTE, the MDT configuration received by signalling based trace messages for a specific UE will propagate during intra-PLMN handover, and may propagate during inter-PLMN handover if the Signalling Based MDT PLMN List is available and includes the target PLMN. This behaviour applies also for MDT configuration that includes area scope, regardless of whether the source or target cell is part of the configured area scope. This behaviour applies also for Xn inter-RAT handover, 
- For UMTS, the MDT configuration received by signalling based trace messages for a specific UE will continue during intra-PLMN handover, and may continue during inter-PLMN handover if the Signalling Based MDT PLMN List is available and includes the target PLMN, except for the case of SRNS relocation.
- For NR, the MDT configuration received by signalling based trace messages for a specific UE will propagate during intra-PLMN handover, and may propagate during inter-PLMN handover if the Signalling Based MDT PLMN List is available and includes the target PLMN. This behaviour applies also for MDT configuration that includes area scope, regardless of whether the source or target cell is part of the configured area scope. This behaviour applies also for Xn inter-RAT handover, 
[Step2-Q1] Is the correction agreeable to you? 
	Company
	Agree or not
	Reasons/Comments/Suggestions

	ZTE
	Agree
	

	vivo
	Agree
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Step 2 Summary: The correction is agreeable according to companies’ views.
2.3 Samsung’s proposal:

How to handle T1 and T2 of “M5: Average UE throughput measurement” in the boundary of measurement collection period.
· Option 1: update TS37.320 (either update the measurement collection trigger or exclude the uncompleted throughput evaluation in the collection)

· Option 2: update TS28.552 (need to send a LS to SA5)

Samsung suggests a simple update in TS37.320, i.e. for the option 1. On the other hand, the option 2 is still a valid solution.

Rapporteur’s comments: The issue was discussed in last meeting, but no consensus achieved.

Proposal 3: RAN2  to discuss above 2 options.
---------------------------- [Start of change] ----------------------------

5.4.1.1
Measurements and reporting triggers for Immediate MDT

Measurements to be performed for Immediate MDT purposes involve reporting triggers and criteria utilized for RRM. In addition, there are associated network performance measurements performed in the gNB.

In particular, the following measurements shall be supported for Immediate MDT performance:

Measurements:

⁻
M1: DL signal quantities measurement results for the serving cell and for intra-frequency/Inter-frequency/inter-RAT neighbour cells, including cell/beam level measurement for NR cells only, TS 38.215 [19].

⁻
M2: Power Headroom measurement by UE, TS 38.213 [20].

⁻
M3: Void.

⁻
M4: PDCP SDU Data Volume measurement separately for DL and UL, per DRB per UE, see TS 28.552 [17].

⁻
M5: Average UE throughput measurement separately for DL and UL, per DRB per UE and per UE for the DL, per DRB per UE and per UE for the UL, by gNB, see TS 28.552 [17].

⁻
M6: Packet Delay measurement separately for DL and UL, per DRB per UE, TS 28.552 [17] and TS 38.314 [18].

⁻
M7: Packet loss rate measurement separately for DL and UL, per DRB per UE, TS 28.552 [17] and TS 38.314 [18].

⁻
M8: RSSI measurement by UE (for WLAN/Bluetooth measurement) see TS 38.331 [15].
⁻
M9: RTT Measurement by UE (for WLAN measurement) see TS 38.331 [15].

NOTE 1:
M5 ~ M7 do not apply to EN-DC SN terminated MCG/split bearers and MN terminated SCG/split bearers in Rel-16.
Measurement collection triggers:

-
For M1:

-
Event-triggered measurement reports according to existing RRM configuration for events A1, A2, A3, A4, A5, A6, B1 or B2.

-
Periodic, A2 event-triggered, or A2 event triggered periodic measurement report according to MDT specific measurement configuration.

-
For M2:

-
Reception of Power Headroom Report (PHR) according to existing RRM configuration.

NOTE 2:
PHR is carried by MAC signalling. Thus, the existing mechanism of PHR transmission applies, see TS 38.321 [21].

-
For M3:

-
End of measurement collection period.

-
For M4:

-
End of measurement collection period.

-
For M5:

-
End of measurement collection period.
NOTE 3:
If transmission of a data burst is ongoing at the boundary of the measurement collection period, T1 and T2 in throughput evaluations are set to the end and the start of the measurement period, respectively.

[Step1-Q3] Is the correction agreeable to you? If yes, which option do you support?
	Company
	Agree or not
	Reasons/Comments/Suggestions

	ZTE
	Suggest to capture in 38.314 instead
	I understand this is related to L2 measurement, therefore it is more appropriate to capture this note in 38.314 instead in MDT stage 2. 

	vivo
	Agree
	The description of M5 (Average UE throughput measurement) in TS 38.314 merely refers to TS 28.552 in short, we prefer to clarify this issue in TS 37.320, as this option seems clearer to us.

	Samsung
	Agree
	Proponent.

No strong view on solution, but we would like to minimize our effort.

We have assumed that it is an easy way to add a NOTE in TS37.320.

If the suggested NOTE3 above is not clear, alternatively, we may reuse the following text from TS36.314:
4.1.7
Scheduled IP Throughput for MDT

(skipped)

For a data burst that spans measurement periods, the eNB splits the data burst at the measurement period boundary.

	Ericsson
	Better to capture it in TS38.314
	We agree that this change is required. However, we think that it is better to clarify all the definitions of the measurements in one spec i.e., in TS 38.314 rather than having part of the definition in TS 37.320. 

	Qualcomm
	Agree
	

	CATT
	Agree, but same problem may also exist for M4
	We agree with vivo to clarify this issue in TS37.320, but here another problem is that for definition of “Data Volume” in TS28.552, also no “measurement period” is used. Data Volume is the M4 measurement that includes in RAN L2 measurement defined in TS 37.320. The only difference between M4 and M5 in TS28.552 is that M5 has a table to define the calculation of the result, but M4 has not.

So we propose to include also the clarification for “M4 Data Volume” measurement, together with “M5 throughput” measurement.

	Huawei, HiSilicon
	Agree
	

	Nokia
	Agree
	We believe stage 2 – which is overall description for configiurations,  is reference used by SA5 and RAN3 more frequently than 38.314/36.314 – which are on measurement performance. Thus, we see the clarification in 37.320 helpful for signaling and configuration of the measurements

	
	
	


Summary:
6 of 8 companies that provide views support the correction, so the correction seems acceptable based on majority views, i.e. following note 3 is captured in section 5.4.1.1:

NOTE 3:
If transmission of a data burst is ongoing at the boundary of the measurement collection period, T1 and T2 in throughput evaluations are set to the end and the start of the measurement period, respectively.

[Step2-Q2] Is the correction agreeable to you? 
	Company
	Agree or not
	Reasons/Comments/Suggestions

	ZTE
	Agree since it is majorities view
	

	vivo
	Agree
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Step 2 Summary: The correction is agreeable according to companies’ views.

3 Conclusions
Following proposals are made based on above discussion:

Cat-A-Proposal 1: Capture in subclause 5.1.2.3 that NW could propagate the signalling based immediate MDT configuration in case Xn inter RAT HO.
Cat-A-Proposal 2: Add following note in section 5.4.1.1:
NOTE 3:
If transmission of a data burst is ongoing at the boundary of the measurement collection period, T1 and T2 in throughput evaluations are set to the end and the start of the measurement period, respectively.
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