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1	Introduction
At the last RAN2 meeting, RAN2 made lots of agreements on L2M. In this contribution, we are to discuss some minor issues.

2	Discussion
2.1	UE capability on UL delay measurement
RAN2 has introduced UL delay measurement for LTE and NR. It can be seen that the the feature is optional for the UE side, so it may need to have UE capabilities for them.

In previous RAN2 meetings, companies seemed to agree on introducing some UE capabilities to NR, and we think UE capability on UL delay measurement needs to be introduced in LTE.

Proposal 1: It is proposed to also introduce UE capability on UL delay measurement in LTE TS 36.306 and TS 36.331.


2.2	Clarification on the usage of RAN part of delay measurements
According to the LS[1] from RAN3 (Cc RAN2), RAN3 has one question to SA2 to ask whether the D1 defined in TS 38.314 is included in the UL packet delay result of Uu interface stated in TS 23.501 from requirement point of view. According to the following description in TS 23.501 and the working during the WI of MDT&SON, we think it is the RAN2 to define the UL/DL packet delay between UE and RAN.

	5.33.3.2	Per QoS Flow per UE QoS Monitoring
PCF generates the authorized QoS Monitoring policy for a service data flow based on the QoS Monitoring request if received from the AF. PCF includes the authorized QoS Monitoring policy in the PCC rule and provides it to the SMF.
SMF activates the end to end UL/DL packet delay measurement between UE and PSA UPF for the QoS Flow during the PDU Session Establishment or Modification procedure.
The SMF sends a QoS Monitoring request to the RAN via N2 signalling. The QoS Monitoring request may contain monitoring parameters determined by SMF based on the authorized QoS Monitoring policy received from the PCF and local configuration.
The NG-RAN initiates the measurement of UL/DL packet delay on Uu interface based on the QoS Monitoring request from SMF. NG-RAN reports the UL/DL packet delay result on Uu interface to the PSA UPF.




From RAN2 view, the motivation of delay measurement is to get the delay between UE and RAN so that the operators or 3rd party application can know the delay between UE and UPF. Therefore the delay between UE and RAN should include most parts of delay, otherwise the results of delay measurement make no sense. According to the agreement of RAN2, the D1 refers to PDCP queuing delay for DRBs in the UE, which captures the delay from packet arrival at PDCP upper SAP until the UL grant to transmit the packet is available, which has included the delay the UE gets resources granted (from sending SR/RACH to get the first grant). In our understanding, the UL scheduling in RAN will impact the value of D1. Therefore we think the delay between UE and RAN to the CN should include the D1. 
Also during the study stage of delay measurement, RAN2 receives the delay measurement requirement from SA5 and SA2. Also considering the delay measurement in the immediate MDT, RAN2 decides the delay measurement should satisfy all the requirements in RAN2#105.
	=>	Add delay measurements in NR MDT into the use case. Figure out the details through email discussion. Besides M6 measurement, SA2/5 requirements should also be considered



However, in the TS38.314 V0.0.5, the objective of the delay measurement only describe the requirement for SA5 and MDT. 
	4.1.1.2.1	Average over-the-air interface packet delay in the UL per DRB per UE
The objective of this measurement is to measure air interface UL packet delay for OAM performance observability or for QoS verification of MDT.




Therefore we think RAN2 need add the objective of SA2 requirement, i.e. QoS monitoring. Otherwise, it may lead to some ambiguities for these delay measurements. For example, one may think that delay measurements are only used for MDT purpose and delay measurements shall not be sent from RAN to CN.
Proposal 2: Clarify TS 38.314 that the delay measurements can be also used for QoS monitoring.

2.3	About some L2M measurements
2.3.1	About D2.1 measurement
Based on TS 38.314 v0.0.5 as below, our comments and sugguestions are made below (highlighted in green).

4.1.1.2.1	Average over-the-air interface packet delay in the UL per DRB per UE
The objective of this measurement is to measure air interface UL packet delay for OAM performance observability or for QoS verification of MDT.
Protocol Layer: MAC, RLC
	Definition
	Average over-the-air packet delay in the UL per DRB per UE. This measurement is applicable for EN-DC and SA. This measurement refers to packet delay for DRBs. This measurement provides the average (arithmetic mean) time it takes to successfully receive a transport block from the time of UL transmission indicated in scheduling grant. 

[Huawei] For “per DRB” definition, we see there may be some problems for network implementation, because “per DRB” handling seems to be difficult for PHY and MAC layers for the network side. 
One option is to remove “per DRB” from the measurement.

Detailed Definition:
,where
explanations can be found in the table 4.1.1.2.1-1 below.


Table 4.1.1.2.1-1
	
	Over-the-air packet delay in the UL per DRB per UE, averaged during time period . Unit: 0.1 ms.

	
	The point in time when the UL RLC SDU i is scheduled as per the scheduling grant provided. 
[Huawei] For the “UL RLC SDU i”, we think it should be MAC SDU as the measurement should be up to MAC layer. In addition, this measurement is to be jointly used with D1, D2.2, D2.3 and D2.4 measurements. For D2.2, it is clearly about RLC packet delay, so it is good to limit the D2.1 measurements to up to MAC layer.

In addition, regarding “the scheduling grant provided.”, it seems not very clear. In our understanding, it should be aligned with D1 measurement. D1 definition is as below, so we think “the scheduling grant provided.” should be the time when the network sends a DCI with including  the UL grant. 

This measurement refers to PDCP queuing delay for DRBs in the UE, which captures the delay from packet arrival at PDCP upper SAP until the UL grant to transmit the packet is available, which has included the delay the UE gets resources granted (from sending SR/RACH to get the first grant).



	
	The point in time when the RLC SDU i was received successfully by the network. 
[Huawei] Suggest to change “RLC SDU i” to “MAC SDU i”. 


	
	A MAC SDU that arrives at the RLC during time period . 

	
	Total number of RLC SDUs .
[Huawei] Suggest to change “RLC SDU i” to “MAC SDU i”.

	
	Time Period during which the measurement is performed

	
	The identity of the measured DRB.



In summary, we have the following proposals for D2.1:
Proposal 3: For D2.1 definition:
· Remove “per DRB” from D2.1
· Change “UL RLC SDU” to “MAC SDU”
· For tSched(i, drbid), add a clarification that i.e. when the network send a DCI with including the UL grant

2.3.2	About D2.2 measurement
[bookmark: OLE_LINK2]Based on TS 38.314 v0.0.5 as below, our comments and sugguestions are made below (highlighted in green).

[bookmark: _Toc34761708][bookmark: OLE_LINK1]4.1.1.2.2	Average RLC packet delay in the UL per DRB per UE
The objective of this measurement is to measure RLC delay in the UL for OAM performance observability or for QoS verification of MDT.
Protocol Layer: RLC
	Definition
	Average RLC delay in the UL per DRB per UE. This measurement is applicable for EN-DC and SA. This measurement refers to packet delay for DRBs. For CU-DU split scenario or DC scenario, this measurement refers to the RLC delay on each DU or RAN node. This measurement provides the average (arithmetic mean) time it takes from the first part of an RLC PDU is received to the RLC SDU is sent to PDCP or CU for split gNB. 

[Huawei] in the above highlighted part, the “an RLC PDU” should be “an RLC SDU” beucase the measurement is to target RLC SDUs.

Detailed Definition:
,where
explanations can be found in the table 4.1.1.2.1-1 below.


NOTE:	Per DRB refers to per mapped 5QI for NR SA or per QCI for EN-DC.
Table 4.1.1.2.1-1
	
	RLC delay in the UL per DRB per UE, averaged during time period . Unit: 0.1 ms.

	
	The point in time when the first part of RLC PDU i is received.

[Huawei] Same as the above comment, the “RLC PDU i” should be “RLC SDU i”.

	
	The point in time when the RLC SDU i is sent to PDCP or CU for split gNB.

	
	A RLC SDU that is received by the RLC during time period . 

	
	Total number of RLC SDUs .

	
	Time Period during which the measurement is performed

	
	The identity of the measured DRB.



In summary, we have the following proposals for D2.2:
Proposal 4: For D2.2 definition:
· In the definition, change “from the first part of an RLC PDU is received to the RLC SDU is sent to PDCP” to “from the first part of an RLC SDU is received to the RLC SDU is sent to PDCP”
· [bookmark: _GoBack]For the definition of tReceiv (i, drbid), change “The point in time when the first part of RLC PDU i is received.” to “The point in time when the first part of RLC SDU i is received.”


2.3.3	About D2.4 measurement
Based on TS 38.314 v0.0.5 as below, our comments and sugguestions are made below (highlighted in green).

[bookmark: _Toc34761709]4.1.1.2.3	Average PDCP re-ordering delay in the UL per  DRB per UE
The objective of this measurement is to measure PDCP re-ordering delay in the UL for OAM performance observability or for QoS verification of MDT.
Protocol Layer: PDCP
	Definition
	Average PDCP re-ordering delay in the UL per DRB per UE. This measurement is applicable for EN-DC and SA. This measurement refers to packet delay for DRBs. This measurement provides the average (arithmetic mean) time it takes from the point a PDCP SDU is received to the PDCP SDU is sent to upper SAP. 

[Huawei] for the above highlighted part, the start time is “the point a PDCP SDU is received” but it is incorrect as it does not match with 4.1.1.2.2 (i.e. D2.2.). So the start time should be “the point a PDCP PDU is received”.

Detailed Definition:
,where
explanations can be found in the table 4.1.1.2.3-1 below.


Table 4.1.1.2.3-1
	
	PDCP re-ordering delay in the UL per DRB per UE, averaged during time period . Unit: 0.1 ms.

	
	[bookmark: OLE_LINK3]The point in time when the first part of PDCP SDU i is received.

[Huawei] In order to be aligned with 4.1.2.2 (i.e. D2.2), the definition suggested to be:
The point in time when the PDCP PDU including the PDCP SDU i is received.

	
	The point in time when the PDCP SDU i is sent to upper SAP.

	
	A PDCP SDU that is received by the PDCP during time period . 

	
	Total number of PDCP SDUs .

	
	Time Period during which the measurement is performed

	
	The identity of the measured DRB.



In summary, we have the following proposals for D2.4:
Proposal 5: For D2.4 definition:
· In the definition, change “the point a PDCP SDU is received to the PDCP SDU is sent to upper SAP” to “the point a PDCP PDU is received to the PDCP SDU is sent to upper SAP”
· For the definition of tReceiv(i, drbid), change “The point in time when the first part of PDCP SDU i is received” to “The point in time when the PDCP PDU including the PDCP SDU i is received”


3	Conclusions
In this paper, we have discussed the delay measurement, and it is proposed:
Proposal 1: It is proposed also to introduce UE capability on UL delay measurement in LTE TS 36.306 and TS 36.331.
Proposal 2: Clarify TS 38.314 that the delay measurements can be also used for QoS monitoring.
Proposal 3: For D2.1 definition:
· Remove “per DRB” from D2.1
· Change “UL RLC SDU” to “MAC SDU”
· For tSched(i, drbid), add a clarification that i.e. when the network send a DCI with including the UL grant
Proposal 4: For D2.2 definition:
· In the definition, change “from the first part of an RLC PDU is received to the RLC SDU is sent to PDCP” to “from the first part of an RLC SDU is received to the RLC SDU is sent to PDCP”
· For the definition of tReceiv (i, drbid), change “The point in time when the first part of RLC PDU i is received.” to “The point in time when the first part of RLC SDU i is received.”
Proposal 5: For D2.4 definition:
· In the definition, change “the point a PDCP SDU is received to the PDCP SDU is sent to upper SAP” to “the point a PDCP PDU is received to the PDCP SDU is sent to upper SAP”
· For the definition of tReceiv(i, drbid), change “The point in time when the first part of PDCP SDU i is received” to “The point in time when the PDCP PDU including the PDCP SDU i is received”

For P1, possible changes have been provided in section 5 in this paper.
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5	Annex-TP for 38.314
------------------------------------------------------------FIRST CHANGE------------------------------------------------------------
2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 28.552: "5G performance measurements".
[3]	3GPP TS 38.331: "Radio Resource Control (RRC) protocol specification".
[X]	3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".


------------------------------------------------------------NEXT CHANGE------------------------------------------------------------
4.1.1.2	 Packet delay
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 gNB-DU), referring to Average delay DL air-interface in TS 28.552 [2] 5.1.1.1.1.
- D2 (DL delay on F1-U), referring to Average delay on F1-U in TS 28.552 [2] 5.1.3.3.2.
- D3 (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 gNB-DU), D2 (the DL delay on F1-U) and D3 (the DL delay in CU-UP), should be measured per DRB per UE.
The RAN part (including UE) of UL packet delay measurement comprises: 
- D1 (UL PDCP packet average delay, as defined in section 4.2.1.1). 
- D2.1 (average over-the-air interface packet delay, as defined in 4.1.1.2.1). 
- D2.2 (average RLC packet delay, as defined in 4.1.1.2.2).
- 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] section 5.1.3.3.2). 
- D2.4 (average PDCP re-ordering delay, as defined in 4.1.1.2.3).
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.
For the QoS monitoring in [X], RAN informs the RAN part of UL packet delay measurement or/and the RAN part of DL packet delay measurement to the CN.

4.1.1.2.1	Average over-the-air interface packet delay in the UL per DRB per UE
The objective of this measurement is to measure air interface UL packet delay for OAM performance observability or for QoS verification of MDT or for the QoS monitoring as defined in [X].

4.1.1.2.2	Average RLC packet delay in the UL per DRB per UE
The objective of this measurement is to measure RLC delay in the UL for OAM performance observability or for QoS verification of MDT or for the QoS monitoring as defined in [X].

4.1.1.2.3	Average PDCP re-ordering delay in the UL per  DRB per UE
The objective of this measurement is to measure PDCP re-ordering delay in the UL for OAM performance observability or for QoS verification of MDT or for the QoS monitoring as defined in [X].

------------------------------------------------------------NEXT CHANGE------------------------------------------------------------

4.2.1.1	 UL PDCP Packet Average Delay per DRB per UE
The objective of this measurement performed by UE is to measure Packet Delay in Layer PDCP for QoS verification of MDT or for the QoS monitoring as defined in [X].

------------------------------------------------------------END CHANGE------------------------------------------------------------
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