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1. Introduction
In the #107-e meeting, RAN3 has agreed a set of CRs to support the QoS monitoring for URLLC (i.e., the E2E delay measurement between UPF and UE) as per SA2 demand. And at that meeting, a LS was sent to SA2 with two questions for clarification. SA2 has sent the reply LS back to RAN3 in [1]. 
In this contribution, we will further discuss the impact on RAN3 specs according to the answers in the reply LS and some extra corrections.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
2.1 Inclusion of D1 in UL packet delay result of Uu interface
[bookmark: OLE_LINK17]According the reply LS [1] from SA2, SA2 has agreed that the E2E UL packet delay shall include the D1 packet delay (PDCP queuing delay, as defined in the clause 4.2.1 of TS 38.314) inside of the UE. Also RAN2 has confirmed that the D1 packet delay is also used for QoS monitoring in TS 38.314. However, in the current TS 38.415, the UL delay result does not include the D1 packet delay yet.

	SA2 would like to provide the following answers to the above questions:
A1) Based on the requirement from SA1, which is specified in the clause 6.23 of TS 22.261, the 5G system shall provide a mechanism for supporting real time E2E QoS monitoring within a system. UE is one of the elements of 5G system, so the E2E UL packet delay shall include the D1 packet delay (PDCP queuing delay, as defined in the clause 4.2.1 of TS 38.314) inside of the UE. SA2 has agreed a set of CRs as attached to update the QoS Monitoring solution description on this aspect accordingly.



Proposal 1: To include the D1 packet delay in the UL Delay Result of Uu interface and report it to UPF over NG-U.
2.2 Need of measurement period
The second question that RAN3 asked is whether a measurement period is required from stage 2 perspective for different entities inside of a gNB.
According the reply LS [1] from SA2, SA2 has confirmed that the measurement period is not needed. 
However, according to the stage 2 specification in TS 23.502 as attached in the Reply LS, the CN will send a Qos Monitoring reporting frequency to the NG-RAN to determine the packet delay measurement frequency of Uu interface. The RAN3 specification has not support this kind of reporting frequency.
	3b.	For SMF requested modification, the SMF invokes Namf_Communication_N1N2MessageTransfer ([N2 SM information] (PDU Session ID, QFI(s), QoS Profile(s), [Alternative QoS Profile(s)], Session-AMBR, [CN Tunnel Info(s)], QoS Monitoring indication, QoS Monitoring reporting frequency, [TSCAI(s)]), N1 SM container (PDU Session Modification Command (PDU Session ID, QoS rule(s), QoS Flow level QoS parameters if needed for the QoS Flow(s) associated with the QoS rule(s), QoS rule operation and QoS Flow level QoS parameters operation, Session-AMBR))).
	The SMF may indicate for each QoS Flow whether redundant transmission shall be performed by a corresponding redundant transmission indicator. If the SMF decides to activate redundant transmission in step 2a, the SMF includes the allocated additional CN Tunnel Info in the N2 SM information. If the SMF decides to perform redundant transmission for new QoS Flow with two I-UPFs in step 2a, the SMF includes the allocated CN Tunnel Info of the two I-UPFs in the N2 SM information.
	If redundant transmission has been activated on the PDU Session, and the SMF decides to stop redundant transmission in step 2a, the SMF indicates the (R)AN to release the AN Tunnel and stop packet duplication and elimination associated with the redundancy tunnel of the PDU Session.
	The SMF indicates the request for QoS Monitoring for the QoS Flow according to the information received from the PCF in step 1b, or based on SMF local policy, e.g. when the RAN rejected the creation of a specific QoS Flow for URLLC. In the case of receiving the QoS Monitoring indication, the RAN enables the RAN part of UL/DL packet delay measurement for the QoS Flow and the QoS Monitoring reporting frequency is used by RAN to determine the packet delay measurement frequency of the RAN part. The TSCAI is defined in TS 23.501 [2] clause 5.27.2.
	If the UE is in CM-IDLE state and an ATC is activated, the AMF updates and stores the UE context based on the Namf_Communication_N1N2MessageTransfer and steps 4, 5, 6 and 7 are skipped. When the UE is reachable e.g. when the UE enters CM-CONNECTED state, the AMF forwards the N1 message to synchronize the UE context with the UE.


Therefore we propose to add the Qos monitoring reporting frequency in corresponding RAN3 specs. 
Proposal 2: To introduce the Qos monitoring reporting frequency IE in corresponding RAN3 specifications.
2.3 Time stamp unit of the delay measurement
RAN3 has agreed that the unit of packet delay measurement results is milliseconds. Therefore the unit of sending and received time stamps in UL and DL should be milliseconds. 
[bookmark: OLE_LINK24]However, according to the description of TS 38.415, the time stamp is encoded in the same format as the first four octets of the 64-bit timestamp format as defined in section 6 of IETF RFC 5905. According to the description in IETF RFC 5905, the first octets of the 64-bit timestamp format only include the seconds field. Therefore in order to support milliseconds timestamp, it should be encoded as all the 8 octets of the 64-bit timestamp format.

	The 64-bit timestamp format is used in packet headers and other places with limited word size. It includes a 32-bit unsigned seconds field spanning 136 years and a 32-bit fraction field resolving 232 picoseconds. The 32-bit short format is used in delay and dispersion header fields where the full resolution and range of the other
formats are not justified. It includes a 16-bit unsigned seconds field and a 16-bit fraction field.



Proposal 3: To redefine the delay measurement related timestamps by the 64-bit timestamp format as defined in section 6 of IETF RFC 5905.
[bookmark: OLE_LINK25]In previous meeting, RAN3 has agreed that the QoS monitoring request IE could be included into the HANDOVER REQUEST in NGAP. However, the procedural text for that IE was added in the HANDOVER REQUIRED part by mistaken. It should be moved to section 8.4.2 handover resource allocation, the correct place for HANDOVER REQUEST.
Proposal 4: To move the procedural text of QoS monitoring request IE from 8.4.1 handover preparation to the 8.4.2 handover resource allocation.
3. Conclusion
Based on the discussion in this document, we propose the following:
[bookmark: _Toc423020280]Proposal 1: To include the D1 packet delay in the UL Delay Result of Uu interface and report it to UPF over NG-U.
Proposal 2: To introduce the Qos monitoring reporting frequency IE in corresponding RAN3 specifications.
Proposal 3: To redefine the delay measurement related timestamps by the 64-bit timestamp format as defined in section 6 of IETF RFC 5905.
Proposal 4: To move the procedural text of QoS monitoring request IE from 8.4.1 handover preparation to the 8.4.2 handover resource allocation.
The corresponding CRs are provided in [3] ~ [7].
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