3GPP TSG-RAN WG2 Meeting #109-e



R2-2001373
Electronic meeting, 24th Feb – 6th Mar 2020

Revision of R2-1915856
Agenda Item:

6.12.3
L2 measurements
Source:


Huawei, HiSilicon
Title:



Discussion on delay measurements for MR-DC and CA 
WI code(s):


NR_SON_MDT-Core
Document for:

Discussion and Decision
1
Introduction
This is a revision of R2-1915856.
In the last meetings, RAN2 has some agreements about the delay measurements in non MR-DC.
In this contribution, we will discuss the delay measurements in MR-DC and CA.
2
Discussion
2.1
MR-DC

RAN2 has agreed that the UL/ DL delay are measured per DRB. In the last meeting, there is one FFS about the SN terminated bearers.

	FFS: For the SN terminated bearers, the SN configures the D1 measurement to the UE via SN RRC message (SRB3 or SRB1). The UE reports the D1 measurement results to the SN via SN RRC message if SRB3 is configured. 

=>
Postponed to the last meeting… 


In the last meeting, RAN2 has the following agreements for the immediate MDT in EN-DC.
Agreements:

1
Only immediate MDT is supported for EN-DC scenario in R16 MDT
2 
In signaling based immediate MDT, MME provides MDT configuration for both MN and SN towards MN including multi RAT SN configuration, specifically E-UTRA and NR MDT configuration. MN then forwards the NR MDT configuration towards SN (EN-DC scenario, SN is always NR). 
3 
In management-based immediate MDT, OAM provides the MDT configuration to both MN and SN independently. Inform other working group that Management based MDT should not overwrite signaling based MDT. 
4
For immediate MDT configuration, MN and SN can independently configure and receive measurement from the UE.
5
UE follow the release 15 RRM behavior to report the triggered measurements for Immediate MDT.
According the above agreements, SN can independently configure the immediate MDT. Also RAN2 has agreed that the immediate MDT includes the UL/DL delay measurements. Therefore we think the SN can configure the UL/DL delay measurements. 
According to the definition of the RAN part of UL delay, it includes the D1 and D2. D2 includes the HARQ (re)transmission delay, RLC delay, F1 delay and PDCP re-ordering delay in gNB. The RAN part of the DL delay includes average delay in CU-UP, average delay on F1-U and average delay DL in gNB-DU. Therefore it is straightforward the SN to calculate the UL/DL delay for the SN terminated SCG bearer.
Observation 1: For the SN terminated SCG bearers, it is the SN to calculate the UL/DL delay. 
Also according to the LS from SA2, RAN needs to send the UL/DL RAN part of delay of one QoS flow to the CN. According to the agreements of RAN2, the delay may be provided to QoS flow level by gNB with the assumption that all QoS flows mapped to one DRB get the same QoS treatment. For the SN terminated bearers, it is the SN which decides the mapping of QoS flow to the DRB. For the SN terminated bearers, the MN does not know the mapping of QoS flow to the DRB.

Observation 2: For the SN terminated bearers in MR-DC with 5GC, it is the SN which decides the mapping of QoS flow to the DRB and it is the SN to send the UL/DL delay of one QoS flow to the CN.

Proposal 1: For the SN terminated bearers, it is the SN to configure and calculate the UL/DL delay.
For the M1(i.e. the RSRP and RSRQ measurement) of immediate MDT measurement, RAN2 has agreed that UE follows the release 15 RRM behavior to report the triggered measurements for Immediate MDT. UL delay is defined as the delay from packet entering the UE’s PDCP upper SAP to leaving gNB’s PDCP upper SAP. It is separated into D1 and D2. D1 is the PDCP queuing delay in the UE, including the delay from packet arrival at PDCP upper SAP until the UL grant to transmit the packet is available. D2 is the rest of the delay, including HARQ (re)transmission delay, RLC delay, F1 delay and PDCP re-ordering delay in gNB. RAN2 has agreed to use the RRM measurement configuration and reporting for the D1 measurements. Therefore we think the SN can configure the D1 measurements to the UE via the SN RRC message (SRB3 or SRB1) and the UE reports the D1 measurement results to the SN via SN RRC message. If the SN configures the SRB3, the measurement configuration and reporting are transmitted via the SRB3. If the SN does not configured the SRB3, the SN RRC message including the measurement configuration or reporting are transmitted via the MCG SRB1.
Proposal 2: For the SN terminated bearers, the SN configures the D1 measurement to the UE via SN RRC message (SRB3 or SRB1). The UE reports the D1 measurement results to the SN via SN RRC message.

UL latency includes D1 and D2. DL latency includes average delay in CU-UP, average delay on F1-U and average delay DL in gNB-DU. In MR-DC, for split bearers, both MCG and SCG radio resources are involved. The packets of one DRB are transmitted via two paths. The latency of these two paths are different. 
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Figure 1 Split bearer in MR-DC

For the split bearers, the node hosting the PDCP entity receives some packets from another node via the Xn/X2(i.e. there is one additional Xn/X2 latency for these packets). Therefore we think the UL scheduling latency (including HARQ transmission delay and RLC delay) in these two nodes are different in order to ensure the same latency requirement. For example, for the MN terminated split bearer, the SN should schedule the UL packets of this DRB more quickly than the MN. Therefore we think the D1 of these two paths are also different. 

Same to the UL delay, the DL scheduling latency (including HARQ transmission delay and RLC delay) in these two nodes are also different. 
Observation 3: The scheduling latency of one split bearer are different in the two nodes of MR-DC.

Therefore we think the delay of split bearers should consider the latency of these two paths in order to get the more accurate latency.
For the UL delay of the non-split bearer, UE measures D1 and reports the average of D1 to gNB in RRC. gNB measures the D2 and derives UL delay as D1+D2. Because the scheduling latency are different in the two paths, we think the UE should report two D1s in MR-DC. The node hosting the PDCP entity measures the D2 of its path. The corresponding node measures the HARQ (re)transmission delay and RLC delay to the node hosting the PDCP entity. Then the node hosting the PDCP entity separately derives the UL delays of two paths and derives the UL delays of this DRB based on the UL delays of two paths. For the split bearer configured with PDCP duplication, the packets of these two paths are the same. Therefore the node hosting the PDCP entity can use the min value of these two paths. For the split bearer configured without PDCP duplication, the packets of these two paths are not the same. Therefore the node hosting the PDCP entity can use the average value of these two paths.
For the DL delay, the node hosting the PDCP entity measures the DL latency of its path. The corresponding node measures the DL latency (i.e. the latency of scheduling the RLC SDU) in it and reports to the node hosting the PDCP entity. Then the node hosting the PDCP entity separately derives the DL delays of two paths and derives the DL delays of this DRB based on the DL delays of two paths. Same to the UL delay, the node hosting the PDCP entity can use the min value and average value of these two paths to derive the DL delay for the split bearer with PDCP duplication and without PDCP duplication respectively.
Proposal 3: For the split bearer, UE reports two D1s.

Proposal 4: For the split bearer, the node hosting the PDCP entity derives the delay of the split bearers based on the delay of two paths.
· For split bearer with PDCP duplication, the final delay is the min value of measured results of two paths

· For split bearer without PDCP duplication, the final delay is the average value of measured results of two paths

2.2
CA

For the CA, the packets are transmitted via multi-paths in the same node. Therefore there is no X2/Xn delay difference among these paths. We think the air delay of these paths are similar. Therefore the measurements performed by the UE and the measurements performed by the gNB does not need to distinguish the transmission in these paths. For the CA based duplication, the UE and gNB can measure the delay assuming the packets of these paths are different.

Proposal 5: For the CA duplication bearer, the UE and gNB measure the UL/DL delay assuming the packets of multi-paths are different.
3
Conclusions
In this paper, we have discussed the delay measurements in MR-DC and CA, and it is proposed:
Proposal 1: For the SN terminated bearers, it is the SN to configure and calculate the UL/DL delay

Proposal 2: For the SN terminated bearers, the SN configures the D1 measurement to the UE via SN RRC message (SRB3 or SRB1). The UE reports the D1 measurement results to the SN via SN RRC message.

Proposal 3: For the split bearer, UE reports two D1s.

Proposal 4: For the split bearer, the node hosting the PDCP entity derives the delay of the split bearers based on the delay of two paths.
· For split bearer with PDCP duplication, the final delay is the min value of measured results of two paths

· For split bearer without PDCP duplication, the final delay is the average value of measured results of two paths
Proposal 5: For the CA duplication bearer, the UE and gNB measure the UL/DL delay assuming the packets of multi-paths are different.
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