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1 	Introduction
[bookmark: OLE_LINK33][bookmark: OLE_LINK32]This paper is a draft summary for AI 6.10.2.
[1] R2-2010191	Discussion on average Uu delay measurement for L2M	Huawei, HiSilicon
[2] R2-2010192	Discussion on D1 measurement for L2M	Huawei, HiSilicon
[3] R2-2010610	On EUTRA related L2 measurements for EN-DC	Ericsson
[4] R2-2010612	On the clarification of end time of UL PDCP Packet Average Delay	Ericsson
[5] R2-2010656	Introduction of MIMO layer based PRB usage measurement	CMCC
[6] R2-2010663	Introduction of MIMO layer based PRB usage measurement	CMCC
[7] R2-2008919	Corrections for L2 Measurement	CATT
[8] R2-2009681	Miscellaneous corrections to TS 38.314	vivo
[9] R2-2010038	On clarification related to delay measurements in split RAN architecture	Ericsson
[10] R2-2010041	Miscellaneous corrections	Ericsson, CMCC
[11] R2-2010042	On the usage of #ActiveUEs in inter node messages	Ericsson

[bookmark: OLE_LINK2][bookmark: OLE_LINK1][bookmark: OLE_LINK103][bookmark: OLE_LINK146][bookmark: OLE_LINK147][bookmark: OLE_LINK159][bookmark: OLE_LINK160][bookmark: OLE_LINK154][bookmark: OLE_LINK155][bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK102]2	Proposals and Corrections for L2M
Contribution [1-4] were offline discussed in last meeting and the comments can be found in R2-2008547 ([AT111-e][802]). But due to lack of time, these cat b proposals were not treated and postponed to this meeting. Companies are invited to continue share views in the following section 2.1-2.3 to check whether the proposals are agreeable.
2.1	Correction for D2.1
	Tdoc
	Proposals
	Comments 

	R2-2010191
Huawei, HiSilicon
	Proposal 1: For start time of D2.1, change to "the point time when the UL MAC SDU i is scheduled in MAC layer as per the scheduling grant provided".
Proposal 2: For end time of D2.1, change to "the point time when the MAC SDU i is successfully sent to RLC".

	


2.2	Correction for D1
Based on the current definition of the UL PDCP packet average delay measurement, there is a risk that the UE always reports PDCP queueing delay to be ‘0’ for all the scenarios where the UE already has pre-scheduled grant available. Two companies proposed two options for the correction of end time for D1.
Question: Which option do you prefer?
	Tdoc
	Proposals
	Comments 

	R2-2010192
Huawei, HiSilicon
	Option a: Correct the end time for D1 as “If configured grant is used for PDCP SDU i , this refers to the point in time when the UL grant to transmit the PDCP SDU i is reserved; otherwise, this refers to the point in time when the UL grant to transmit the PDCP SDU i is available”.

	

	R2-2010612
Ericsson
	Option b: Correct the end time for D1 as “The point in time when the UL MAC PDU i including the first part of PDCP SDU i is scheduled for transmission”
	




2.3	EUTRA related L2 measurements for EN-DC
	Tdoc
	Proposals
	Corresponding TP
	Comments 

	R2-2010610
Ericsson
	Based on the comments from the companies in last meeting, almost all companies agreed that some change needs to be made in the specification. Most companies prefer to make notes in the TS 38.314 specification and refer to the TS 38.314 for the respective measurements. Therefore, we propose to make such a change in the TS 38.314 specification.
1. [bookmark: _Toc52861747]Most companies’ preference during RAN2#111 meeting was to add a NOTE in TS 38.314 about certain measurements being applicable for EUTRA and then referring to the TS 38.314 for such measurements from other specification (e.g., TS 36.331).
[bookmark: _Toc52863942]Add a NOTE in TS 38.314 stating that the following measurements are applicable for EUTRA as well.
a. [bookmark: _Toc52863943]In section 4.2.1.2.1 related to DL packet delay measurements: For D1, D2, D3, D4 measurements.
b. [bookmark: _Toc52863944]In section 4.2.1.2.1 related to UL packet delay measurements: For D1, D2.1, D2.2, D2.3, D2.4 measurements.
[bookmark: _Toc52863945]RAN2 is kindly requested to agree the TP provided in section 5.

	[bookmark: _Toc43234904][bookmark: _Toc43242696][bookmark: _Toc46328562][bookmark: _Toc43234905][bookmark: _Toc43242697][bookmark: _Toc46328563]4.2.1.2	Packet delay
4.2.1.2.1	General
Packet delay includes RAN part of delay and CN part of delay.
The RAN part of DL packet delay measurement comprises:
-	D1 (DL delay in over-the-air interface), referring to Average delay DL air-interface in TS 28.552 [2] 5.1.1.1.1.
-	D2 (DL delay on gNB-DU), referring to Average delay in RLC sublayer of gNB-DU in TS 28.552 [2] 5.1.3.3.3.
-	D3 (DL delay on F1-U), referring to Average delay on F1-U in TS 28.552 [2] 5.1.3.3.2.
-	D4 (DL delay in CU-UP), referring to Average delay DL in CU-UP in TS 28.552 [2] 5.1.3.3.1.
The DL packet delay measurements, i.e. D1 (the DL delay in over-the-air interface ), D2 (the DL delay in gNB-DU), D3 (the DL delay on F1-U) and D4 (the DL delay in CU-UP), should be measured per DRB per UE.
NOTE: The delay measurements D1, D2, D3 and D4 are also applicable for EUTRA in case of EN-DC related DL delay measurements on the MN side.
The RAN part (including UE) of UL packet delay measurement comprises:
-	D1 (UL PDCP packet average delay, as defined in clause 4.3.1.1).
-	D2.1 (average over-the-air interface packet delay, as defined in 4.2.1.2.2).
-	D2.2 (average RLC packet delay, as defined in 4.2.1.2.3).
-	D2.3 (average delay UL on F1-U, it is measured using the same metric as the average delay DL on F1-U defined in TS 28.552 [2] clause 5.1.3.3.2).
-	D2.4 (average PDCP re-ordering delay, as defined in 4.2.1.2.4).
The UL packet delay measurements, i.e. D1(UL PDCP packet average delay), D2.1(average over-the-air interface packet delay), D2.2(average RLC packet delay), D2.3(average delay UL on F1-U) and D2.4(average PDCP re-ordering delay), should be measured per DRB per UE. The unit of D1, D2.1, D2.2, D2.3 and D2.4 is 0.1ms. 
NOTE: The delay measurements D1, D2.1, D2.2, D2.3 and D2.4 are also applicable for EUTRA in case of EN-DC related UL delay measurements on the MN side.
For non CU-DU split case, RAN part of packet delay excludes the delay at FI-U interface, i.e. D2.3 and D3.
For the QoS monitoring in TS 23.501 [4], RAN informs the RAN part of UL packet delay measurement, or the RAN part of DL packet delay measurement, or both to the CN.
	



2.4	Introduction of PRB Usage for Massive MIMO per cell 
Contribution [5-6] are new proposals and CR from CMCC to introduce new measurement for Massive MIMO PRB Usage. Companies are invited to check whether the proposals and CR are agreeable.
	Tdoc
	Proposals
	Corresponding TP to TS 38.314
	Comments 

	R2-2010656
R2-2010663
CMCC
	PRB Usage was defined in TS 28.552. However, the main drawback for the current definition for PRB Usage is that they didn’t taking MIMO layer and MU-MIMO into consideration. Without considering the MIMO, the calculated PRB Usage is always much larger than the reality for Massive MIMO scenario.
[image: ]
As shown in Figure 1, if we use the legacy PRB Usage measurement defined by TS 28.552, the PRB Usage is 100%, which means the cell is overload. However, since multiple MIMO layer and MU-MIMO is utilized, this cell can still open to schedule more UEs.
Observation: The drawback of current definition of PRB Usage is that MIMO layer and MU-MIMO is not taking into consideration, which leads to the calculated PRB Usage is always much larger than the reality for Massive MIMO scenario.
Proposal: Introduce new measurements of PRB Usage for Massive MIMO in TS 38.314. And agree the CR in R2-2010663.

	4.2.1.x	PRB Usage
[bookmark: _Toc43234928][bookmark: _Toc43242720][bookmark: _Toc46328586][bookmark: _Toc52580224]4.2.1.x.1	PDSCH PRB Usage for Massive MIMO in the DL per cell
This measurement provides the total usage (in percentage) of PDSCH physical resource blocks (PRBs) for Massive MIMO in the downlink per cell. The objective of the measurement is to measure usage of time and frequency resources. A use case is cell load balancing, where PRB usage is used for information signalled across the Xn interface. Another use-case is OAM performance observability. 
Protocol Layer: MAC, PHY
Table 4.2.1.x.1-1: Definition for PDSCH PRB Usage for Massive MIMO in the DL per cell
	Definition
	PDSCH PRB Usage for Massive MIMO in the DL per cell is calculated in the time-frequency domain. 

Detailed Definition:
where
explanations can be found in the table 4.2.1.x.1-2 below.



Table 4.2.1.x.1-2: Parameter description for PDSCH PRB Usage for Massive MIMO in the DL per cell
	
	Total PDSCH PRB usage per cell. Percentage of PRBs used, averaged during time period . Value range: 0-100%

	
	PDSCH PRBs used for traffic transmission for UE  on single MIMO layer in this cell during time period T.
Counting unit for PRB is 1 Resource Block x 1 symbol. (1 Resource Block = 12 sub-carrier)

	
	The number of MIMO layers scheduled for UE  during time period T. 

	
	A UE that is scheduled during time period 𝑇. 

	
	Total number of PDSCH PRBs available during time period 𝑇 on single MIMO layer in this cell.

	
	Time Period during which the measurement is performed.

	
	Constant value configured by OAM to avoid  larger than 100%.


4.2.1.x.2	PUSCH PRB Usage for Massive MIMO in the UL per cell
This measurement provides the total usage (in percentage) of PUSCH physical resource blocks (PRBs) for Massive MIMO in the uplink per cell. The objective of the measurement is to measure usage of time and frequency resources. A use case is cell load balancing, where PRB usage is used for information signalled across the Xn interface. Another use-case is OAM performance observability. 
Protocol Layer: MAC, PHY
Table 4.2.1.x.2-1: Definition for PUSCH PRB Usage for Massive MIMO in the UL per cell
	Definition
	PUSCH PRB Usage for Massive MIMO in the UL per cell is calculated in the time-frequency domain. 

Detailed Definition:
where
explanations can be found in the table 4.2.1.x.1-2 below.



Table 4.2.1.x.1-2: Parameter description for PUSCH PRB Usage for Massive MIMO in the UL per cell
	
	Total PUSCH PRB usage per cell. Percentage of PRBs used, averaged during time period . Value range: 0-100%

	
	PUSCH PRBs scheduled for traffic transmission for UE  on single MIMO layer in this cell during time period T.
Counting unit for PRB is 1 Resource Block x 1 symbol. (1 Resource Block = 12 sub-carrier)

	
	The number of MIMO layers scheduled for UE  during time period T. 

	
	A UE that is scheduled during time period 𝑇. 

	
	Total number of PUSCH PRBs available during time period 𝑇 on single MIMO layer in this cell.

	
	Time Period during which the measurement is performed

	
	Constant value configured by OAM to avoid  larger than 100%.




	




2.5	Miscellaneous corrections
[7] R2-2008919	Corrections for L2 Measurement	CATT
[8] R2-2009681	Miscellaneous corrections to TS 38.314	vivo
[9] R2-2010038	On clarification related to delay measurements in split RAN architecture	Ericsson
[10] R2-2010041	Miscellaneous corrections	Ericsson, CMCC
[11] R2-2010042	On the usage of #ActiveUEs in inter node messages	Ericsson
The above CRs [7-11] are the corrections for wording and clarifications. Most of the corrections are quite straightforward. Companies are invited to review the above corrections and share comments. 
Please copy the problematic text and share your suggested correction in the middle table. And share the comments in the right-hand table. The corrections which have no comment will be considered agreeable, and email rapporteur will merge them into mega CR.
	Company
	Problematic Text and your suggested corrections
	Comments

	
	
	

	
	
	

	
	
	

	
	
	



3 Summary
.

image1.png
Total available PRB=100

Scheduled by multiple
MIMO layer and MU-MIMO

UE2
Used PRB=50
MIMO layer=1

UE3
LI LI L] | UsedPRB=40
MIMO layer=1

H:1rre

Figure 1. An example of PRB Usage for Massive MIMO




