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[bookmark: _Ref462817227]Introduction
In RAN2#107bis meeting, several L2 measurements were agreed [1].
Agreements:
1	LTE’s definition of received random access preambles is the baseline for NR L2 measurements.
2	The time of successful reception of a transport block at the MAC layer is considered for the calculation of UL over-the-air transmission delay.
Agreements
1	For SA case, introduce the following measurements for number of users for RRC_CONNECTED:
-	number of active UEs in the DL per mapped 5QI per cell
-	number of active UEs in the UL per mapped 5QI per cell
-	number of active UEs per cell
-	number of active UEs per mapped 5QI per cell
LTE definitions on number of active UEs can be a baseline.
2	Introduce both mean and max number for active UE.
3	Introduce both mean and max number for stored inactive UE contexts. The level is per at least gNB.
4	For SA case, reuse the DL/UL throughput measurement in the RLC entity in SA5.
 
The above agreements are also captured in the running CR driven by CMCC [2]. The open issues related to L2 measurements now is about handling the measurements based on NSA deployments and some addressing some new L2 measurements based on the discussions in RAN2#107bis meeting. 
[bookmark: _Ref178064866][bookmark: _Ref462918989]Discussion
L2 measurements for NSA deployments  
In the current running CR [2], several L2 measurements were included related to per mapped 5QI measurements. 
1) Mean number of Active UEs in the DL per mapped 5QI per cell
2) Max number of Active UEs in the DL per mapped 5QI per cell
3) Mean number of Active UEs in the UL per mapped 5QI per cell
4) Max number of Active UEs in the UL per mapped 5QI per cell
5) Mean number of Active UEs per mapped 5QI per cell
6) Max number of Active UEs per mapped 5QI per cell
All these measurements are defined per mapped 5QI level and these measurements are thus applicable for those deployments when the NR node is connected to the 5GC. However in the case of NSA deployment option-3, which is the most common and first rel-15 deployments, the DRBs are provided with the QCI based QoS profiles. However from the overall description of the definition of a given measurement point of view, everything remains the same but the network needs to perform the measurement at per QCI level granularity whereas in the existing measurements the granularity is at per mapped 5QI level. Therefore, we propose to modify the existing measurement definition to capture the ‘per QCI’ level granularity also. This can be done with a small modification of including the QCI aspects also in the measurement definition. As an example, we have shown how this can be modified for Mean number of Active UEs in the DL per mapped 5QI per cell.
[bookmark: _Toc23029796][bookmark: _Toc22987263][bookmark: _Toc22986235][bookmark: _Toc23170589]4.1.1.3.1	Mean number of Active UEs in the DL per mapped 5QI per cell
Protocol Layer: MAC, RLC, PDCP
	Definition
	Mean number of Active UEs in the DL per mapped 5QIfor a given QoS profile per cell. In the EN-DC deployments, the QoS profile is based on per QCI and in other deployments, the QoS profile is based on per mapper 5QI. This measurement refers to UEs for which there is buffered data for the DL for DRBs. The measurement is done separately per mapped 5QI or per QCI.
Detailed Definition:
,where
explanations can be found in the table 4.1.1.3.1-1 below.



Table 4.1.1.3.1-1
	
	Mean number of Active UEs in the DL for a given QoS profile i.e., in the EN-DC deployments, the QoS profile is based on per QCI and in other deployments, the QoS profile is based on per mapper 5QIper mapped 5QI, averaged during time period . Unit: Integer.

	
	Number of UEs for which there is buffered data for the DL in MAC, RLC or PDCP protocol layers for a Data Radio Bearer of traffic class with 5QI =  (in EN-DC deployments) or 5QI =  (in other deployments) at sampling occasion.
In RLC and PDCP layers, buffered data corresponds to data available for transmission according to the definitions in TS 38.322 and TS 38.323.
Buffered data includes data for which HARQ transmission has not yet terminated.

	
	Sampling occasion during time period. A sampling occasion shall occur once every  seconds.

	
	Sampling period length. Unit: second. The sampling period shall be at most 0.1 s.

	
	Total number of sampling occasions during time period . 

	
	Time Period during which the measurement is performed, Unit: second.



[bookmark: _Toc20461113][bookmark: _Toc20725262][bookmark: _Toc20727929][bookmark: _Toc20918574][bookmark: _Toc21019513][bookmark: _Toc21019523][bookmark: _Toc23854210]Introduce the active UE related measurements (Mean/Max number of Active UEs in the DL per cell, Mean/Max number of Active UEs in the UL per cell, Mean/Max number of Active UEs per cell) per QCI level.
Per SSB level received RA preambles
The current running CR [2] includes the received RA preambles per cell level. In the RAN2#107bis meeting, the SSB level received RA premables were discussed but companies wanted more clarification as to whether this measurement is a new measurement or along with the existing per cell level measurement and thus the agreements did not include any SSB specific measurement. 
Agreements:
1	LTE’s definition of received random access preambles is the baseline for NR L2 measurements.

As NR RACH can be performed at the beam level, it is desirable to provide the preamble information per SSB. This is applicable to the PRACH resources associated to the SSB indexes. 
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4.1.1.x	 Received Random Access Preambles per SSB
A use case for this measurement is RACH configuration optimization, where Received Random Access Preambles is signalled across an OAM interface.
Protocol Layer: MAC
	Definition
	Received Random Access Preambles per SSB. This measurement is applicable to PRACH. The reference point is the Service Access Point between MAC and L1. The measured quantity is the number of received Random Access preambles during a time period over all PRACHs configured in a cell associated to a SSB. The measurement is done separately for:
-	Dedicated preambles
-	Randomly selected preambles in the low range
-	Randomly selected preambles in the high range.

The unit of the measured value is [/s].


[bookmark: _Toc461106288]Conclusion
In this contribution, the following proposals were captured:
Proposal 1	Introduce the active UE related measurements (Mean/Max number of Active UEs in the DL per cell, Mean/Max number of Active UEs in the UL per cell, Mean/Max number of Active UEs per cell) per QCI level.
Proposal 2	A new measurement is introduced related to the received PRACH preambles per SSB.
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