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Introduction
RAN2 discussed incoming LS from SA5 on L2 measurements in RAN2#101bis meeting:

[bookmark: _Hlk513760295]R2-1806358    LS on L2 measurement specification for NR in R15 (S5-182574; contact: Ericsson) SA5      LS in     Rel-15            NETSLICE-ADPM5G      To:RAN2           Cc:RAN1
-     Huawei think we agreed not to discuss the L2 measurements in R15.
-     Ericsson these measurements are much simpler than the measurements we discussed last time. And we could look offline and give feedback.
-     CMCC think we can agree this temporary way of working as these are critical to have in R15.
-     Vivo think the measurements will be difficult to conclude in RAN2.
-     Huawei have a similar understanding as Vivo. Think we have no time to do this.
-     LG also prefer not to change our previous agreement.
-     Verizon assume that we should be able to agree some measurements during this week
=>  Offline discussion to see which measurements can be quickly agreed. If any need a lot of discussion we can feed back to SA5 that we can’t conclude them for R15.
=>  Draft response in R2-1806378 (Offline discussion #16, Ericsson)

R2-1806378	[DRAFT][Response LS on R2-1806358]	Ericsson	LS out	Rel-15	NR_newRAT-Core	To:SA5	Cc:RAN1
=>	Postponed to the next meeting

As can be seen from the minutes, the topic was postponed to the next meeting. This paper continues the discussion.
The measurements from SA5 as presented in S5-182552, S5-182567 and S5-182422 as attached in LS R2-1806358.  Those are also copied to the Annex for information.
[bookmark: _Ref178064866]Discussion
Packet drop in DL
[bookmark: _Hlk513760405]pCR S5-182557 discussed packet drop measurements in the DL. The proposed measurements are following:
a. DL packet drop in gNB-CU-UP or eNB (option 3) on PDCP SDU level
i. Per 5QI or QCI 
b. DL packet drop in gNB-DU on RLC SDU level
It is notified that DL packet drop in gNB-CU-UP is similar to existing measurement in 36.314:
	Definition
	Packet Discard Rate in the DL per QCI. This measurement refers to discard for DRBs. One packet corresponds to one PDCP SDU. The reference point is PDCP upper SAP. The measurement is done separately per QCI.
Detailed Definition:

 ,where
explanations can be found in the table 4.1.5.1-1 below.



Main new thing is that instead of QCI, measurement is done per 5QI. In principle, 5QI is not known in the PDCP protocol, so it is not possible to know the (original) 5QI for each PDCP packet for a DRB if several QoS flows are mapped to the same DRB. However, there are alternative ways to do the measurement:
1. RAN2 understanding is that all QoS flows mapped to one DRB get the same QoS treatment. Thus also resulting packet discard rate is same for all flows/5QIs mapped to the same DRB (and PDCP entity). QoS profile of the DRB can be called as “mapped 5QI”. Measurements can be performed per mapped 5QI (and thus per DRB). The mapped 5QI used for the DRB is used to determine which counter to step, instead of the 5QI of the individual flow. 
2. Perform measurements by 5QI by associating each PDCP SDU to the SDAP SDU and derive 5QI based on that.  This is more complex than having measurements per DRB.

From RAN2 point of view, packet drop in gNB-DU level per RLC SDU is similar to the previous measurement in the PDCP SDU level. However, 5QI is not known in the gNB-DU and thus this measurement cannot currently be performed per each QoS flow separately. However, the measurements can be performed per each RLC entity which would then correspond to the QoS treatment of all flows.
In Option 3 case, QCI is known in the eNB and thus measurements can be done per QCI. This is similar to LTE measurement in 36.314.
In general, RAN3 is responsible for CU-DU split and thus feasibility of measurements need to be confirmed in RAN3 as well.

Packet loss in UL
[bookmark: _Hlk513761046]pCR S5-182556 discusses UL packet loss on PDCP SDU level in gNB-CU-UP. This measurement provides the fraction of PDCP SDU packets which are lost (not successfully received) on the air interface or on the F1-U for the 3-split scenario in the uplink.  S5-182556 suggests that the measurement is per 5QI or QCI.
The corresponding measurement in 36.314 is following:
	Definition
	Packet Loss Rate in the UL per QCI. This measurement refers to packet loss for DRBs. One packet corresponds to one PDCP SDU. Reference point is the PDCP upper SAP. The measurement is done separately per QCI.
Detailed Definition:

, where
explanations can be found in the table 4.1.5.3-1 below.



From RAN2 point of view, there is no much difference between LTE and NR measurements except that measurement is also per 5QI. It is proposed to monitor lost packets based on PDCP SNs. However, 5QI of each lost PDCP PDU cannot be known. Thus it is understood that measurement should be done per PDCP entity (corresponding to one DRB) and all QoS flows mapped to that entity share same result. By this way, this is considered to be feasible. However, also in this case, RAN3 confirmation is needed.

UL/DL F1-U Packet Loss Rate

[bookmark: _Hlk513761292]Finally, S5-182422 introduces UL/DL F1-U packet loss rate in F1-U interface. This measurement provides the fraction of PDCP SDU packets which are lost (not successfully received) on the F1-U interface for 3-split in the uplink.  The measurement is optionally split into subcounters per QoS level and is done based GTP-U headers.
RAN3 is responsible for F1-U packet loss rate and thus it is meaningful to discuss this in RAN3.


Conclusion
[bookmark: _GoBack]In this contribution, feasibility of L2 measurements are discussed. It is proposed to answer along the analysis presented in this contribution and also CC RAN3.
Reply to SA5 along the analysis in this contribution and CC RAN3.

Draft LS is given in R2-1807665.
Annex
5.1.2	Performance measurements and assurance data for gNB-CU-UP
5.1.2.n	Packet Drop Rate
5.1.2.n.1	DL Packet Drop Rate
a) This measurement provides the fraction of PDCP SDU packets which are dropped on the downlink, due to congestion, traffic management etc in the gNB-CU-UP. Only user-plane traffic (DTCH) is considered. A dropped packet is one whose context is removed from the gNB-CU-UP without any part of it having been transmitted on the F1-U or Xn-U or X2-U interface. The measurement is optionally split into subcounters per QoS level (5QI or QCI in NR option 3).
Note that this measurement may include packets that were supposed to be sent via the eUtran air interface if using NR split bearer option 3, 4 or 7.
b) SI 
c) This measurement is obtained as: 1000000*Number of DL packets, for which no part has been transmitted over the F1-U or Xn-U or X2-U interface, of a data radio bearer, that are discarded in the PDCP layer, divided by Number of DL packets for data radio bearers that has entered PDCP upper SAP. Separate counters are optionally maintained for 5QI (or QCI for NR option 3).
  Editor’s note: the content in c) is dependent on an LS answer from RAN2. 
d) Each measurement is an integer value representing the drop rate multiplied by 1E6. The number of measurements is equal to one. If the optional QoS level measurement is perfomed, the measurements are equal to the number of 5QIs.  
e) The measurement name has the form DRB.PdcpPacketDropRateDl or optionally DRB.PdcpPacketDropRateDl.QOS 
where QOS identifies the target quality of service class.
f) GNBCUUPFunction (ENGNBCUUPFunction for QCI measurement in NR option 3)
g) Valid for packet switched traffic 
h) 5GS
i)	One usage of this measurement is for performance assurance within integrity area (user plane connection quality) in a 3-split gNB scenario.
5.2	Performance measurements and assurance data for gNB-DU
5.2.n	Packet Drop Rate
5.2.n.1	DL Packet Drop Rate
a) This measurement provides the fraction of RLC SDU packets which are dropped on the downlink, due to congestion, traffic management etc in the gNB-DU. Only user-plane traffic (DTCH) is considered. A dropped packet is one whose context is removed from the gNB-DU without any part of it having been transmitted on the air interface. The measurement is optionally split into subcounters per QoS level (5QI or QCI in NR option 3).
b) SI
c) This measurement is obtained as: 1000000*Number of DL packets, for which no part has been transmitted over the air, of a data radio bearer, that are discarded in the gNB-DU divided by Number of DL packets for data radio bearers that were received from gNB-CU-UP. Separate counters are optionally maintained for 5QI (or QCI for NR option 3).
    Editor’s note: the content in c) is dependent on an LS answer from RAN2.
d) Each measurement is an integer value representing the drop rate multiplied by 1E6. The number of measurements is equal to one. If the optional QoS level measurement is perfomed, the measurements are equal to the number of 5QIs. 
e) The measurement name has the form DRB.RlcPacketDropRateDl or optionally DRB.RlcPacketDropRateDl.QOS 
where QOS identifies the target quality of service class.
f) GNBDUFunction.NRCellDU (ENGNBDUFunction.NRCellDU for QCI measurements in NR option 3)
g) Valid for packet switched traffic 
h) 5GS
[bookmark: _Toc500147579]i)	One usage of this measurement is for performance assurance within integrity area (user plane connection quality) in a 3-split gNB scenario.
[bookmark: _Hlk509300990]5.1.2	Performance measurements and assurance data for gNB-CU-UP
5.1.2.x	Packet Loss Rate
5.1.2.x.y	UL Packet Loss Rate
a) This measurement provides the fraction of PDCP SDU packets which are lost (not successfully received) on the air interface or on the F1-U for the 3-split scenario in the uplink.  Only user-plane traffic (DTCH) and only PDCP SDUs that have entered PDCP (and given a PDCP sequence number) are considered.  The measurement is optionally split into subcounters per QoS level (5QI or QCI in NR option 3).
b) SI
c) This measurement is obtained as:  1000000* Number of missing UL PDCP sequence numbers, representing packets that are not delivered to higher layers, of a data radio bearer, divided by Total number of UL PDCP sequence numbers (also including missing sequence numbers) of a bearer, starting from the sequence number of the first packet delivered by UE PDCP to gNB-CU-UP until the sequence number of the last packet. If transmission of a packet might continue in another cell, it shall not be included in this count. Separate counters are optionally maintained for 5QI (or QCI for NR option 3).
  Editor’s note: the content in c) is dependent on an LS answer from RAN2. 
d) Each measurement is an integer value representing the loss rate multiplied by 1E6. The number of measurements is equal to one. If the optional QoS level measurements is perfomed, the measurements are equal to the number of 5QIs.  
e) The measurement name has the form DRB.PacketLossRateUl or optionally DRB.PacketLossRateUl.QOS where QOS identifies the target quality of service class.
f) GNBCUUPFunction (ENGNBCUUPFunction for NR option 3)
g) Valid for packet switched traffic
h) 5GS
i) One usage of this measurement is for performance assurance within integrity area (user plane connection quality), in a 3-split gNB scenario.
5.1.2	Performance measurements and assurance data for gNB-CU-UP
5.1.2.x	Packet Loss Rate
5.1.2.x.z	UL F1-U Packet Loss Rate
a) This measurement provides the fraction of PDCP SDU packets which are lost (not successfully received) on the F1-U interface for 3-split in the uplink.  The measurement is optionally split into subcounters per QoS level.
b) SI
c) This measurement is obtained as:  1000000* Number of missing UL GTP sequence numbers (TS 29.281), representing packets that are not delivered to higher layers, of a data radio bearer, divided by Total number of UL GTP sequence numbers (also including missing sequence numbers) of a bearer, starting from the GTP sequence number of the first packet delivered by gNB-DU to gNB-CU-UP until the GTP sequence number of the last packet. Separate counters are optionally maintained for 5QI (or QCI for option 3).
  Editor’s note: the content in c) is dependent on an LS answer from RAN2. 
d) Each measurement is an integer value representing the loss rate multiplied by 1E6. The number of measurements is equal to one. If the optional QoS level measurement is perfomed, the measurements are equal to the number of 5QIs.
e) The measurement name has the form DRB.F1UPacketLossRateUl or optionally DRB.F1UPacketLossRateUl.QOS where QOS identifies the target quality of service class.
f) GNBCUUPFunction (ENGNBCUUPFunction for QCI measurement in NR option 3)
g) Valid for packet switched traffic
h) 5GS
i) One usage of this measurement is for performance assurance within integrity area (user plane connection quality), in a 3-split gNB scenario.
5.2.x	Packet Loss Rate
5.2.x.y	DL F1-U Packet Loss Rate
a) This measurement provides the fraction of PDCP SDU packets which are lost (not successfully received) on the F1-U interface for 3-split in the downlink. The measurement is optionally split into subcounters per QoS level (5QI or QCI in NR option 3).
b) SI
c) This measurement is obtained as:  1000000* Number of missing UL GTP sequence numbers (TS 29.281), representing packets that are not delivered to lower layers, of a data radio bearer, divided by Total number of UL GTP sequence numbers (also including missing sequence numbers) of a bearer, starting from the sequence number of the first packet delivered by gNB-CU-UP to gNB-DU until the GTP sequence number of the last packet. Separate counters are optionally maintained for 5QI (or QCI for NR option 3). 
  Editor’s note: the content in c) is dependent on an LS answer from RAN2. 
d) Each measurement is an integer value representing the loss rate multiplied by 1E6. The number of measurements is equal to one. If the optional QoS level measurement is perfomed, the measurements are equal to the number of 5QIs. 
e) The measurement name has the form DRB.F1UPacketLossRateDl or optionally DRB.F1UPacketLossRateDl.QOS where QOS identifies the target quality of service class.
f) GNBDUFunction.NRCellDU (ENGNBDUFunction.NRCellDU for QCI measurements in NR option 3)
g) Valid for packet switched traffic
h) 5GS
i) One usage of this measurement is for performance assurance within integrity area (user plane connection quality), in a 3-split gNB scenario.
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