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Introduction
[bookmark: _Hlk36540367]This document provides the summary of all the contributions submitted to 8.13.4 agenda item (agenda L2 Measurements) of RAN2#112-e meeting. All related Tdocs are listed in section 4. The following categorization has been used in this document.
· Cat-a-Proposal: a potential easy agreement, e.g. Proposals where consensus exists, that seem straightforward to agree.
· Cat-b-Proposal: need further discussion. These should be tagged with e.g. [FFS] so they are clearly visible, and should indicate what the primary controversy is.
· Cat-c-Proposal: a candidate for immediate postpone, e.g. issues that may require other WG discussions or is contentious such that it is unlikely to converge at e-Meeting. 
· Cat-x-Proposal: a candidate for not treating due to various reasons, e.g., already captured in the specification.
In section 2, the proposals are classified into different topics, e.g. L2 measurements for split bearers, L2 measurements for IAB.
[bookmark: _Ref178064866]Discussion
L2 measurements for split bearers
[bookmark: _Hlk47937127]TDocs and related proposals
In [1], OPPO proposes the following.
· Proposal	To support the L2 measurements for all type bearers, new measurement indicators for M5~M7 should be introduced, i.e., Packet delay/Packet loss on Xn/X2. Collaboration with SA5 is needed.
· Proposal	For split bearers, M5~M7 can be defined as the arithmetic mean of the measured value from two nodes.

In [3], Ericsson proposes the following.
· Proposal	In MN/SN terminated split bearer scenarios with PDCP duplication in the DL, the total RAN delay is the sum of the following components:
a.	CU-UP delay (D4)
b.	Minimum of [MCG associated (D1+D2+D3), SCG associated(D1+D2+D3)]
· Proposal	In MN/SN terminated split bearer scenarios with PDCP duplication in the UL, the total RAN delay is the sum of the following components:
a.	CU-UP delay (D2.4)
b.	Minimum of [MCG associated (D1+D2.1+D2.2+D2.3), SCG associated(D1+D2.1+D2.2+D2.3)]
· Proposal	In MN/SN terminated split bearer scenarios without PDCP duplication in the DL, the total RAN delay is the sum of the following components:
a.	CU-UP delay (D4)
b.	Weighted average of [MCG associated (D1+D2+D3), SCG associated(D1+D2+D3)] wherein the weightage depends on the number of DL packets sent over MCG and SCG during the measurement period.
· Proposal	In MN/SN terminated split bearer scenarios without PDCP duplication in the UL, the total RAN delay is the sum of the following components:
a.	CU-UP delay (D2.4)
b.	Weighted average of [MCG associated (D1+D2.1+D2.2+D2.3), SCG associated(D1+D2.1+D2.2+D2.3)] wherein the weightage depends on the number of UL packets sent over MCG and SCG during the measurement period.
· Proposal	Associated to a split bearer, the CU-UP shall log the number of packets sent to the MN DU and the number of packets sent to the SN DU during the measurement period (separately for UL and DL).

Rapporteur’s summary
OPPO [1] discusses the support for M5~M7 in immediate MDT, it seems this contribution should be submitted to agenda 8.13.3.1 instead. Nevertheless, the rapporteur believes the proposals are constructive in shedding some light to the discussion. The contribution investigates the inability of the legacy mechanism in supporting the measurements of M5~M7 especially for split bearers, but merely focuses on NR-DC scenario, rather than including the EN-DC/NE-DC cases. As a consequence, the proposals for the support of M5~M7 in immediate MDT for MR-DC are based on insufficient discussion and need further clarifications.
Therefore the proposals from [1] are classified as cat-b proposal:
To support the L2 measurements for all type bearers, new measurement indicators for M5~M7 should be introduced, i.e., Packet delay/Packet loss on Xn/X2. Collaboration with SA5 is needed.
For split bearers, M5~M7 can be defined as the arithmetic mean of the measured value from two nodes.
[QC] This is wrong. You cannot compute throughput like that. Please see our submission R2-2009395 for analysis. 
Ericsson [3] brought up a new issue that needs to be fixed in Rel-17 for the split bearer related total RAN delay. Two cases are separately discussed, that are split bearers with/without duplication. 
In the case of split bearer with PDCP duplication, as proposed in [3], the same packet is sent over both the MCG and the SCG, the overall delay experienced will be the minimum of the delay experienced by the packet on the MN leg (D1+D2+D3 as measured by MN) and on the SN leg (D1+D2+D3 as measured by SN), which in rapporteur’s understanding is technically correct. But as commented by QC below, we might need some further discussions therefore those proposals are also classified as cat-b:
[bookmark: _Ref54626474]In MN/SN terminated split bearer scenarios with PDCP duplication in the DL, the total RAN delay is the sum of the following components:
	a. CU-UP delay (D4)
	b. Minimum of [MCG associated (D1+D2+D3), SCG associated(D1+D2+D3)]

[bookmark: _Ref54626481]In MN/SN terminated split bearer scenarios with PDCP duplication in the UL, the total RAN delay is the sum of the following components:
a. CU-UP delay (D2.4)
b. Minimum of [MCG associated (D1+D2.1+D2.2+D2.3), SCG associated(D1+D2.1+D2.2+D2.3)]
[QC] In the split bearer scenario, the average UL-PDCP remains the same whether the packet is sent over MN or SN. Thus, there is no point in reporting the same duplicated value over MN and SN. We want to make this clear here. For example, if we look at the queueing system below that depicts the split bearer scenario, irrespective of serving rate at the MN and SN, the queueing delay at the PDCP buffer will remain the same. This is studied in the literature and once can perform their analysis. So, we want to discuss it first.
                      [image: ]
                             Fig. 1: Queueing model for UE PDCP and RLC stack

However, in the case of split bearer without PDCP duplication, where different packets associated to the DRB are sent over the MCG and the SCG, [3] proposes that the weighted average based total RAN delay computation is required, i.e., to calculate the total delay wherein the weightage used is based on the number of packets sent over MCG and SCG during the measurement period for the associated DRB. The rapporteur holds a different view on the analysis given in the contribution. In rapporteur’s understanding, not until the last packet of the concerned DRB is received will the UE be able to obtain the complete information of the bearer. That being said, the overall delay should be the maximum of the delay experienced (until the last packet is received) by the packet on the MN leg (D1+D2+D3 as measured by MN) and on the SN leg (D1+D2+D3 as measured by SN). The rapporteur therefore expects more feedback from other companies.
Therefore, the subsequent proposals need further discussion and are classified as cat-b proposals:
In MN/SN terminated split bearer scenarios without PDCP duplication in the DL, the total RAN delay is the sum of the following components:
a. CU-UP delay (D4)
b. Weighted average of [MCG associated (D1+D2+D3), SCG associated(D1+D2+D3)] wherein the weightage depends on the number of DL packets sent over MCG and SCG during the measurement period.
In MN/SN terminated split bearer scenarios without PDCP duplication in the UL, the total RAN delay is the sum of the following components:
a. CU-UP delay (D2.4)
b. Weighted average of [MCG associated (D1+D2.1+D2.2+D2.3), SCG associated(D1+D2.1+D2.2+D2.3)] wherein the weightage depends on the number of UL packets sent over MCG and SCG during the measurement period.
[QC] In the split bearer scenario, the average UL-PDCP remains the same whether the packet is sent over MN or SN. Thus, there is no point in reporting the same duplicated value over MN and SN by UE. 
Associated to a split bearer, the CU-UP shall log the number of packets sent to the MN DU and the number of packets sent to the SN DU during the measurement period (separately for UL and DL).
L2 measurements for IAB
TDocs and related proposals
In [2], Nokia proposes the following.
· Proposal: TS38.314 clarifies that for a gNB serving as donor an IAB Node, the measurement refers to the number of active UEs connected directly to the gNB, excluding IAB Node.
· Proposal: RAN2 can discuss if a separate measurement for number of IAB_MTs RRC_Connected to serving gNB is needed. 
· Proposal: RAN2 should clarify if IAB MT can be in RRC Inactive mode.
· Proposal: If relevant, TS38.314 clarifies that, for a gNB serving as donor an IAB Node, the measurement refers to the number of inactive normal UEs connected directly to the gNB, excluding IAB Nodes.
· Proposal: RAN2 can discuss if a separate measurement for number of IAB_MTs in Inactive_RRC state is needed.
· Proposal: TS38.314 clarifies for Packet Loss Rate that, if there is an IAB Node served in a cell, for that cell the gNB performs each measurement separately for packets transmitted between the gNB and UE and for packets transmitted between the gNB and IAB Nodes.
· Proposal: RAN2 defines the DL IAB F1-U delay as the sum of delays along the packet path.
· Proposal: RAN2 sends an LS to RAN3 for guidance in the definition of the DL transport delay between Donor-CU and Donor-DU in IAB architecture.
· Proposal: RAN2 defines the UL IAB F1-U delay as the sum of delays along the packet path.
· Proposal: RAN2 sends an LS to RAN3 for guidance in the definition of the UL transport delay between Donor-CU and Donor-DU in IAB architecture.
· Proposal: The delay information is first collected by donor CU via F1AP / RRC signalling before being sent to OAM.
· Proposal: Donor-CU computes the total F1-U delay for IAB architecture.

Rapporteur’s summary
The consensus of discussing the L2 measurements for IAB in Rel-17 was made among companies at RAN2#111-e R2-2008547. This contribution identified the legacy L2 measurements that are not applicable for IAB scenarios and proposed some solutions on the issues.
As discussed by [2], only the number of UEs directly connected to the gNB should be counted, regardless of the number of UE that served by the IAB-node which connects to the same gNB. Since IAB-node is considered as a network node and can provide service for downstream IAB-nodes and UEs, the rapporteur believes it is necessary to define a new way of counting the number of active UEs in the case of IAB. Therefore the clarification in TS 38.314 for the exclusion of active UEs connected to IAB-node is needed. Similar to the measurement for the number of active UEs discussed above, the proposal regarding inactive UEs is also agreeable, therefore we have:
TS38.314 clarifies that, for a gNB serving as an IAB-donor, the measurement refers to the number of active/inactive UEs connected directly to the gNB, excluding IAB Nodes (and the UEs connected as child to IAB Nodes).
Meanwhile, RAN2 also needs to discuss whether a new measurement is required for number of IAB-MTs in RRC_CONNECTED states. So the following is classified as cat-a proposal:
RAN2 can discuss if a separate measurement for number of IAB_MTs RRC_Connected to serving gNB is needed.
As for the inactive state of IAB-nodes, it was already discussed in the IAB WI and the following was agreed that:
	Agreement from RAN2#110-e meeting
· R2 think no effort should be spent to standardize extensions to RRC Inactive for IAB. If RRC Inactive is supported by an IAB MT, the operation (beyond what is currently specified) is completely up to implementation.


Therefore the rapporteur believes there is no need to discuss the RRC_INACTIVE state for IAB further, as a consequence, the number of inactive IAB-nodes will not be specified in TS 38.314 accordingly. So the relevant proposals are classified as cat-x:
RAN2 should clarify if IAB MT can be in RRC Inactive mode.
RAN2 can discuss if a separate measurement for number of IAB_MTs in Inactive_RRC state is needed.
For the proposal related to packet loss rate, it is unclear to the rapporteur that does this clarification focus on the UL only or discusses UL and DL in general. In NR, the packet loss rate in DL is calculated at gNB RLC (TS 38.314), while in UL is calculated by both UE and gNB (TS 28.552) involving any packet losses in the air interface, in the gNB-CU and on the F1-U interface. Thus, for the DL, the packets lost between gNB and IAB have no impact on the measurement M7; and for UL, the packets lost over F1-U (stated in the contribution as the packets lost between gNB and IAB) are already considered in the definition, no need to make such a clarification. Thus, this proposal is classified as cat-b:
TS38.314 clarifies for Packet Loss Rate that, if there is an IAB Node served in a cell, for that cell the gNB performs each measurement separately for packets transmitted between the gNB and UE and for packets transmitted between the gNB and IAB Nodes.
Further, [2] proposes the specific solutions of how to measure the F1-U delay, considering the multi-hop network deployed in IAB scenario thus F1-U delay should be the sum of multiple delays from multiple transmission. From the rapporteur’s perspective, the proposals are straight-forward and are summarized as:
RAN2 defines the DL/UL IAB F1-U delay as the sum of delays along the packet path.

In rapporteur’s understanding, the total F1-U delay can be either calculated at the final IAB-node or the IAB-donor-CU, whether the delay information should be separately collected by donor-CU requires more discussions. Besides, several options (donor-CU, OAM, etc.) are feasible when it comes to determine which node is responsible for performing the calculation of the total F1-U delay, in case that the donor-CU has all the delay information. 
Therefore, the following proposals are classified as cat-b:
The delay information is first collected by donor CU via F1AP / RRC signalling before being sent to OAM.
Donor-CU computes the total F1-U delay for IAB architecture.
Enhancements on UE-RAN delay measurement
TDocs and related proposals
In [2], Nokia proposes the following.
· Proposal: The delay measurements are obtained by measuring the total delay of single packet(s) without summing averaged delay.
· Proposal: For the uplink delay measurement, the gNB indicates to the UE which PDCP PDU SN(s) needs to be measured. 
· Proposal: For the uplink delay measurement, the UE records the send time T1 of the indicated packet(s) and transmits it to the gNB.
· Proposal: For the downlink delay measurement the gNB indicates to the UE which PDCP PDU SN(s) need to be measured. 
· Proposal: For the downlink delay measurement the UE records the receive time T2 for the corresponding SN(s) and transmits it to the gNB.
· Proposal: Agree to send an LS to RAN3 to request the measurement.

Rapporteur’s summary
As request by SA2, a more accurate measurement approach is discussed in [2] to achieve the requirements on URLLC QoS monitoring. [2] states that the proposed C-plane based delay measurements in RAN2 (in TR37.816) can serve a generic purpose but suffer from the fact they are no real end-to-end measurements. Deviations come from the need to sum up the end-to-end delay from several independent delay measurements, e.g. for the UL the scheduling delay in the UE, the delay for transmission to the DU, the delay over F1-U and delays in the re-ordering buffer. Besides, each of these measurements may already be averaged to introduce great deviations.
The contribution proposes that the NG-RAN node can decide about what packets are used for the measurement and informs the UE (and the CU-UP, if necessary) about the concerned PDCP SNs (instead of all packets). In result, the UE (and CU-UP) inform the gNB (or CU-CP) about the point in time when the corresponding packet passed by at the measurement point. The rapporteur believes the URLLC use case has a relatively sensitive delay-awareness and such an accurate approach may be desired to some extent. Nevertheless, the following proposals require more discussions at RAN2, and are classified as cat-b proposals:
The delay measurements are obtained by measuring the total delay of single packet(s) without summing averaged delay.
For the uplink/downlink delay measurement, the gNB indicates to the UE which PDCP PDU SN(s) needs to be measured. 
For the uplink delay measurement, the UE records the send time T1 of the indicated packet(s) and transmits it to the gNB. For the downlink delay measurement, the UE records the receive time T2 for the corresponding SN(s) and transmits it to the gNB.
received random access preamble per cell/per SSB for 2-step RACH
TDocs and related proposals
R16 L2 measurement supports NW to collect the total number of received Random Access Preamble sent per cell and per SSB level, without further distinguishing the RACH types performed by UE. 
In [5] states that the benefits of recording the number of preambles received separately for 2step RA type and 4step RA type. By this means, the network can understand the RA request for different RA type, then decide the RA resource configuration appropriately, e.g. how to divide the preamble between 2 RA type or whether to configure separate RO for 2step.
Further, Huawei briefly analyses this issue in [4] and seems to be in favour of discussing it (but no proposals are provided).
Therefore, ZTE [5] proposes the following.
· Proposal: Support counting the number of received random access preamble per cell/per SSB separately for 2step RA and 4step RA type.  
Rapporteur’s summary
The rapporteur understands the intention of the proposal, and tend to believe the separate parameters for 2-step RA are beneficial for network to pinpoint the specific issues caused by improper configuration. Besides, RAN2 is currently discussing how to specify the logged contents for 2-step RA (and whether this kind of information should be incorporated in the legacy 4-step RA report), this shows that from the RAN2’s perspective, it is indeed necessary to distinguish the related parameters of 2-step RA from 4-step RA.
Therefore, this is classified as a cat-a proposal.
Support counting the number of received random access preamble per cell/per SSB separately for 2step RA and 4step RA type.  
Conclusion
cat-a proposals:
1. TS38.314 clarifies that, for a gNB serving as an IAB-donor, the measurement refers to the number of active/inactive UEs connected directly to the gNB, excluding IAB Nodes (and the UEs connected as child to IAB Nodes).
1. RAN2 can discuss if a separate measurement for number of IAB_MTs RRC_Connected to serving gNB is needed.
RAN2 defines the DL/UL IAB F1-U delay as the sum of delays along the packet path.
1. Support counting the number of received random access preamble per cell/per SSB separately for 2step RA and 4step RA type.  


cat-b proposals:
1. To support the L2 measurements for all type bearers, new measurement indicators for M5~M7 should be introduced, i.e., Packet delay/Packet loss on Xn/X2. Collaboration with SA5 is needed.
For split bearers, M5~M7 can be defined as the arithmetic mean of the measured value from two nodes.
In MN/SN terminated split bearer scenarios with PDCP duplication in the DL, the total RAN delay is the sum of the following components:
	a. CU-UP delay (D4)
	b. Minimum of [MCG associated (D1+D2+D3), SCG associated(D1+D2+D3)]
In MN/SN terminated split bearer scenarios with PDCP duplication in the UL, the total RAN delay is the sum of the following components:
a. CU-UP delay (D2.4)
b. Minimum of [MCG associated (D1+D2.1+D2.2+D2.3), SCG associated(D1+D2.1+D2.2+D2.3)]
In MN/SN terminated split bearer scenarios without PDCP duplication in the DL, the total RAN delay is the sum of the following components:
a. CU-UP delay (D4)
b. Weighted average of [MCG associated (D1+D2+D3), SCG associated(D1+D2+D3)] wherein the weightage depends on the number of DL packets sent over MCG and SCG during the measurement period.
In MN/SN terminated split bearer scenarios without PDCP duplication in the UL, the total RAN delay is the sum of the following components:
a. CU-UP delay (D2.4)
b. Weighted average of [MCG associated (D1+D2.1+D2.2+D2.3), SCG associated(D1+D2.1+D2.2+D2.3)] wherein the weightage depends on the number of UL packets sent over MCG and SCG during the measurement period.
Associated to a split bearer, the CU-UP shall log the number of packets sent to the MN DU and the number of packets sent to the SN DU during the measurement period (separately for UL and DL).
TS38.314 clarifies for Packet Loss Rate that, if there is an IAB Node served in a cell, for that cell the gNB performs each measurement separately for packets transmitted between the gNB and UE and for packets transmitted between the gNB and IAB Nodes.
The delay information is first collected by donor CU via F1AP / RRC signalling before being sent to OAM.
Donor-CU computes the total F1-U delay for IAB architecture.
The delay measurements are obtained by measuring the total delay of single packet(s) without summing averaged delay.
For the uplink/downlink delay measurement, the gNB indicates to the UE which PDCP PDU SN(s) needs to be measured. 
For the uplink delay measurement, the UE records the send time T1 of the indicated packet(s) and transmits it to the gNB. For the downlink delay measurement, the UE records the receive time T2 for the corresponding SN(s) and transmits it to the gNB.

As proposed by several companies, the rapporteur would like to achieve a common understanding that:
· RAN2 will send an LS to RAN3, if RAN3 is involved in any RAN2 agreements.

cat-x proposals:
1. RAN2 should clarify if IAB MT can be in RRC Inactive mode.
1. RAN2 can discuss if a separate measurement for number of IAB_MTs in Inactive_RRC state is needed.
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