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1	Introduction
At the last RAN2 meeting, RAN2 made lots of agreements on L2M, and we observe that there are some minor issues. So this contribution is to continue discussing them.

2	Discussion
2.1	Clarifications on D2.1 measurement
Based on CR R2-2003874 of TS 38.314 as below, our comments and suggestions are made below (highlighted in green). Also in [1], companies’ opinions were collected.

Proposal 1: 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 sends a DCI including the UL grant


In P1, for the 1st item, different opinions were provided from companies. Basically how to differentiate between DRBs in PHY layer is a challenge for network side, and so far we have not seen any solution to solve it. If “per DRB” is removed from the spec, it means that D2.1 will be measured per UE, but other delay measurements will still be collected per DRB (as per the current definitions).

In P1, for the 2nd item, we think this D2.1 is mainly to measure the delay within MAC layer, otherwise, if it is still about UL RLC SDU, it will have overlaps with other delay measurement so that the whole E2E delay may include some duplicated delay measurements.
For example, 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.
Therefore we think the UL RLC SDU i should be UL MAC SDU. Also some companies showed some supports at the last RAN2 meeting.

In P1, for the 3rd item, the “the time of UL transmission indicated in scheduling grant” and “The point in time when the UL RLC SDU i is scheduled as per the scheduling grant provided” are not clear. This measurement is performed by the network, therefore the starting time should be the time when the network sends a DCI including the UL grant. Also some companies had some supports in the last meeting.

2.2	Clarifications on D2.2 measurement
[bookmark: OLE_LINK2]In our previous paper, we have the following proposals:

Proposal 2: 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 RLC PDU including 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 RLC PDU including the RLC SDU i is received” to “The point in time when the RLC PDU including the first part of the RLC SDU i is received”

[bookmark: _GoBack]According to the L2M summary [1] in the last RAN2 meeting, on one hand, for the starting time, some companies were fine that the target should be a RLC PDU, and we also agree; on the other hand, the companies preferred to have no clarifications. For the wording “the first part of an RLC PDU”, we understand that it is referring to “the first part of a MAC SDU” and thus it is not a RLC PDU. In general, the current wording is confusing so that we propose some clarifications.

3	Conclusions
In this paper, we have discussed the delay measurement, and it is proposed:
Proposal 1: 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 sends a DCI including the UL grant
Proposal 2: 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 RLC PDU including 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 RLC PDU including the RLC SDU i is received” to “The point in time when the RLC PDU including the first part of the RLC SDU i is received”
We provide the TP for 38.314 based on the CR R2-2003874.
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5	Annex- Views of companies in R2-2004005


	Huawei, HiSilicon[7]
R2-2003575

	[b]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

	About D2.1 measurement 
Based on TS 38.314 v0.0.5 as below, Huawei’s comments and suggestions are made below (highlighted in green).

	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.



	QC: Don’t think the proposals are valid. The measurement should be performed per DRB, as discussed in the last meeting. Others are oaky.

ZTE: We suggest a different definition for D2.2 in next proposal, and if it is adopted there is no need to change D 2.1 in such case.
vivo: no strong view

Intel: we also agree with QC removing per drb seems to be incorrect.

DOCOMO: over-air delay measurement should start from NW sent the DCI including UL grant, end in MAC SDU or we can say RLC PDU is received
per drb is PDCP level, which is in radioBearConfig, while the over air delay measurement is conducted in MAC/RLC in cellGroupConfig, where drb identity cannot be recognized. Thus, we agree to remove per DRB.
Nokia: We believe the measurement should be per DRB, 

Ericsson: 
On issue-1) There is a similar measurement in the DL direction as well. We wonder why only UL related over-the-air measurement has per-DRB issue and not the DL one. 
On Issues-2) We are fine with changing from UL RLC SDU to UL MAC SDU.
On issue-3) Okay to rephrase the scheduling grant related text.
Ericsson2: 
Based on the comments from Huawei, we agree that ‘per DRB’ measurement should not be applicable for this measurement.

MediaTek: Agree with Qualcomm

Huawei, HiSilicon: 
We agree with the principle of having per DRB delay measurements.
Here our main concern is that:
· If a delay measurement is involving with PHY layer, e.g. D2.1, how the network knows DRB ID in its PHY layer? If it is a new requirement, it is quite challenging to the network side.

For other delay measurements, it is feasible to do per DRB measurements because PDCP/RLC can be aware of DRB id.
Regarding Ericsson comment on issue-1), the similar measurement in the DL direction is in RLC layer, so it should be reasonble to do per DRB measurements.
CATT: agree with QC for “per DRB” definition. If remove “per DRB”, what’s the real action the UE performs? It will make the definition more confusion. We prefer to keep RLC layer involved for D2.1, so “per DRB” definition here can be kept as DRB is visible for RLC layer.
Since D2.2 is the average from “first part of RLC SDU i received” to “the RLC SDU i is sent to PDCP”, D2.1 should align with D2.2 definition, to use “the first part of UL RLC SDU i is scheduled” for tSched, and to use “the first part of UL RLC SDU i was received” for tSucc , and the definition of I(T) should be number of RLC SDUs which should not be changed..And the Protocol Layer should be MAC, RLC.
If we change from UL RLC SDU i to UL MAC SDU i, the consequence is that the definition of D2.1 is not packet delay, because multiple MAC SDU may belong to the same RLC SDU considering RLC segmentation. 
D1/ D2.2/D2.3/D2.4 are all packet delay, RAN2 is better to make the D2.1 align with others.
Apple: we agree with QC that the measurement shall be per DRB.

CMCC: If “per DRB” is removed, that means “per UE”, We don’t have strong view.
Agree with other changes.

	Huawei, HiSilicon[7]
R2-2003575

	[b]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.”

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

4.1.1.2.2	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.



Text proposal from ZTE:
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) RLC SDU delay on the uplink within the gNB-DU, for initial transmission of all RLC packetsaverage (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. If the RLC SDU needs retransmission (for Acknowledged Mode) the delay will still include only one contribution (the original one) to this measurement.

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.

	
	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.



	QC: OK

ZTE: We have a different proposals for D2.2 definition in TS 38.214. In our understanding, current way of handling the definition of UL delay is a bit different from the way DL delay is defined in TS 28.552, and it is simpler to have a consistent solution between DL/UL delay definition,therefore we suggest TP as given in the table. And with this change there is no need to change the definition on D2.1.

vivo: ok

Intel: ok
DOCOMO: from RLC receiver point of view, it should be RLC PDU. The process delay of RLC PDU=>RLC SDU cannot be ignored. The original text is OK.
Nokia:  Not OK, UL RLC cannot be ignored 

Ericsson: We believe this measurement was introduced to capture the RLC processing delay. So, the existing text states that the measurement is the time between when the RLC PDU is received, RLC header removal and then when the associated RLC SDU is transmitted to PDCP. So, we believe the existing text captures the measurement’s intention correctly.

MediaTek: OK
Huawei, HiSilicon: 
OK. Regarding the proposal from ZTE, we think the definition of DL RLC delay in TS 28.552 also include the retransmission.
ZTE2: Regarding to Huawei’s comments, please refer to our comments above. We also think the processing delay in RLC layer shall be counted and we are ok to keep the original text.
CATT: ok
Apple: OK
CMCC: Prefer the original text.





6	TP for 38.314 based on CR R2-2003874

[bookmark: _Toc534931549][bookmark: _Toc22986233][bookmark: _Toc23029794][bookmark: _Toc22987261][bookmark: _Toc34761707]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 TS 23.501 [4].
Protocol Layer: MAC, RLC
	[bookmark: _Hlk23109125]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 when the network sends a DCI including the UL grant to schedule the MAC SDU iof UL transmission indicated in scheduling grant. 

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 providedthe network sends a DCI including the UL grant to schedule the MAC SDU i. 

	
	The point in time when the RLC MAC SDU i was received successfully by the network. 

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

	
	Total number of MACRLC SDUs .

	
	Time Period during which the measurement is performed

	
	The identity of the measured DRB.



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 TS 23.501 [4].
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 RLC PDU including the first part of an RLC SDU first part of an RLC PDU is received to the RLC SDU is sent to PDCP or CU for split gNB. 

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


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 RLC PDU including the first part of the RLC SDU i is received.

	
	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.
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