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Agreements

RAN3 should wait for further progress in RAN2/SA2 regarding the feasibility of timing solutions based on transparent delivery.
Come backs

CB: #1 TP_Higher_Layer_Multi-connection
- Nessecity of capture options, refer to SA2?

- RAN impact, based on SA2 TR? Further new analysis? 

- Focus on RAN3 impact

(E///)

Rev in R3-186220
CB: #2 TSN_WF

- Possible TSN architecture TP for TR, refine texts, refer to SA2 for those duplicate content

- Focus on synchronization part

- Open issues corresponding to options

(NN)

Rev in R3-186221 WF on TSN
Minutes

Support for Resource-Efficient PDCP Duplication
Identify the problems/issues, and the necessity/benefit of the solutions 

PDCP Duplication with More than 2 Copies
Check RAN1/RAN2 progress

Higher Layer Multi-Connectivity
Which solution(s) to be studied in RAN3?

Take SA2 progress into account

Focus on RAN3 impact

TSN

Identify the synchronization scenarios to be studied in RAN3

LS reply to SA2

Hold on this meeting, continue to discuss in next meeting

	21. Study on NR Industrial IoT

SID [NR_IIoT]: RP-182090 (target: RAN #83) [TU: 1 (1 2 2)]

	21.1. General

Scenarios, time plan, skeletons, BLs

	R3-185549
	Work Plan for NR Industrial IoT SI (Nokia (Rapporteur))
	Work Plan

noted

	R3-185550
	TR 38.825 skeleton (for information) (Nokia (Rapporteur))
	other

noted

	R3-185807
	Overview of the requirements and the study scope for IIOT (Huawei)
	Discussion

Noted

Capture the Table 1 including use case and requirement into TR 38.825?

RAN2 discussed on the use cases, check RAN2 progress

The output from RAN2 can be used for RAN3 as input



	21.2. Enhancements for Data Duplication and Multi-Connectivity

	21.2.1. Support for Resource-Efficient PDCP Duplication

e.g. coordination between nodes for PDCP duplication activation to ensure resource efficiency (avoiding unnecessary duplicate transmissions etc.)

	R3-185878
	Discussion on support for Resource-Efficient PDCP Duplication (Ericsson)
	Discussion

Noted

Smart PDCP data duplication

1) the PDCP entity decides whether to duplicate or not duplicate each of the packets (per packet duplication) 

2) the PDCP (and even RLC) entity decides whether a packet or a duplicated packet can be discarded at a given time for example if the packet does not meet the delay budget requirements. 



	R3-186020
	Discussion on PDCP Duplication resource usage (CATT)
	Discussion

Noted

Proposal 1: duplication should be dynamic active and deactivate accordingly when the defined condition meets.
Observation 1:Higher layer multi-connectivity, DC duplication and CA duplication may be hybrid in the system

Proposal 2: The duplication indictor may be carried by the user plane packets for the receiving node or layer to make decision on active duplication



	R3-185547
	On Resource Efficient PDCP Duplication (Nokia, Nokia Shanghai Bell)
	Discussion

Noted

Proposal 1: Mechanisms to reduce the total amount of packet duplication and particularly unnecessary duplicate transmissions should be introduced.

Observation 1: When exploiting the current network signaling, the network nodes involved in the duplication may not be aware that PDCP PDUs were successfully received by the UE timely enough – making in-network discard largely unfeasible under realistic constraints.

Observation 2: Additional information from the node hosting PDCP to the node hosting the secondary RLC entity appears beneficial in order to assist scheduling decisions related to duplicate packets with the aim of maximizing URLLC performance while minimizing its resource consumption. 

Proposal 2: Additional information should be exchanged between the network nodes involved in data duplication for a given DRB to reduce the total amount of packet duplicates transmitted to the UE.

Proposal 3: RAN3 is kindly asked to investigate the signaling framework to convey such additional information, including means to indicate to hold back a duplicate packet at a node until a further indication is received to either timely transmit or discard the duplicate packet.

	Possible enhancements:

ZTE: Comment on discard solution, PDCP hosting node can pull the DDDS from assistant node when needed.

NN: Potential issue need to be identified firstly. Comment on CATT’s paper, only focus on Uplink or not?  CATT, E///: both 

HW: Check the problem

NN: From SI scope, need to consider the requirement on efficient 

Identify the problems/issues, and the necessity/benefit of the solutions 



	21.2.2. Support for PDCP Duplication with More than 2 Copies

e.g. leveraging a combination of DC and CA – data is transmitted from 2 notes at most

	R3-185879
	Discussion on support for PDCP Duplication with More than 2 Copies (Ericsson)
	Discussion

Noted

discuss the need for support for PDCP Duplication with More than 2 Copies.



	R3-185555
	PDCP Duplication with more than 2 copies (CATT)
	Discussion

Noted

Observation 1: The requirements for duplication, and the gains for more than 2 copies should be further studied in RAN1 and RAN2.
Proposal 1: The above architectures for PDCP duplications leveraging DC + CA should be further studied.

Proposal 2: To further evaluate the limitation of the number of PDCP copies and the number of carriers to be supported for a node in DC + CA mode.



	R3-185810
	Discussion on the PDCP Duplication with more than 2 copies (Huawei)
	Discussion

Noted

The assessment of gain for the PDCP duplication with more than 2 copies in RAN3 should be pending on the further evaluation in RAN1 and RAN2. 

	R3-185577
	Initial consideration on URLLC duplication enhancement  (ZTE Corporation)
	Discussion

Noted

Proposal 1: In order to support combined DC and CA based PDCP duplication, CA based PDCP duplication should be applied to split bearer in NR as well.

Proposal 2: Combined DC and CA based PDCP duplication is applied to both SRB and DRB.

Proposal 3:  RAN3 needs to discuss whether all the above scenarios need to be supported(e.g. MCG/SCG split bearer with CA duplication configured at MN, or SN, or both sides).

Proposal 4:   The current version of Xn/F1 specifications can support the configuration for MCG split bearer/SCG split bearer with CA duplication configured at MN, or SN, or both nodes, but further check maybe needed.

Proposal 5:   For (de)activation mechanism, the definition of the primary path should be discussed, which has impact on the PDCP specification and the IE design of RRC message, the possible impact on RAN3 based on the progress of RAN2.

Proposal 6:   The current (de)activation mechanism for DL duplication can support combined DC and CA based PDCP duplication well, no more enhancement is needed.

Proposal 7:   The current (de)activation mechanism for UL duplication needs to be enhanced in order to support  the coordination between the NG-RAN nodes for combined DC and CA based PDCP duplication.

Proposal 8:    The discard mechanism for duplicated PDCP PDUs  can support combined DC and CA based PDCP duplication well, no more enhancement is needed.

	The necessity of PDCP Duplication with more than 2 copies
Evaluated by RAN1/RAN2: CATT, HW

RAN3 work needed?

NN:no work in RAN3

E///: no need for including SRB

CMCC: All the options should be studied

Samsung: wait to RAN1/RAN2

Check RAN1/RAN2 progress 

Possible options:

CN duplication (in the scope of SA2) 

RAN duplication: DC+CA, MCG/SCG split bearer with CA duplication configured at MN, or SN, or both sides

	21.2.3. Potential Impacts of Higher Layer Multi-Connectivity

As studied by SA2

	R3-185556
	Higher Layer Multi-Connectivity (CATT)
	Discussion

Noted

Proposal 1：To support redundancy solution 1 of SA2， RAN needs to setup dual connectivity in such a way that both the MgNB and the SgNB have an independent PDCP entity for handling the two independent user plane paths when indicated by SMF the redundancy is needed.

Proposal 2: To support redundancy solution 2 of SA2，RAN should support per cell level Reliability Group configuration, and the info should be exchanged via Xn.

Proposal 3: RAN impact depends on the user plane protocol stack options adopted, e.g. RAN need to ensure there is only one QoS Flow per DRB in case protocol stack option 1 is adopted.

Proposal 4: To support solution 4, RAN need to send or receive duplicated data packets via multiple N3 tunnels.

	R3-185811
	Impacts of higher layer multi-connection for IIoT (Huawei)
	Discussion

Noted

Proposal 1. The potential RAN2/3 impact of higher layer multi-connectivity as studied by SA2 in CA and DC case: Solution3 and 4

	R3-185880
	Potential Impacts of Higher Layer Multi-Connectivity related to the Key Issue 1 (Ericsson)
	Discussion

CB: #1 TP_Higher_Layer_Multi-connection
- Nessecity of capture options, refer to SA2?

- RAN impact, based on SA2 TR? Further new analysis? 

- Focus on RAN3 impact

(E///)

Rev in R3-186220

	Higher Layer Multi-Connectivity: Option1/2/3/4 

Which solution to be studied in RAN3 or wait for progress on SA2?

CATT: Study all the options, have been captured in SA2 TR

HW: Reluctant to copy SA2 TP to our TR

E///: Not the same, just focus on the impact on RAN

HW: This is the first meeting, need further checking

Samsung: Progress on E/// TP, only capture the figure/option without RAN impact



	21.3. Enhancements for Time-Sensitive Networking

	21.3.1. Support for Accurate Reference Timing Delivery

	R3-185557
	Initial consideration on TSN (CATT)
	Discussion

Noted

Proposal 1: If needed, the solutions for LTE network assisted synchronization could be taken as the start point to support the accurate network synchronization requirements in NR to support I-IoT use cases.

Proposal 2: It should be clarified whether the scenario that only one or part of the cells are connected to the RAN node in an I-IoT network is possible.

Proposal 3: Whether and how to support accurate synchronization between the UEs is to be further studied.

Proposal 4: How to deliver the accurate reference timing should be studied in RAN2 first.

	R3-186035
	Support for Accurate Reference Timing Delivery (CMCC)
	Discussion

Noted

Proposal 1: It is proposed to enable Time synchronization between UEs through the gNB.

Proposal 2: The methods to provide a sufficiently granular time reference value to a UE from an eNB approved in the WID on URLLC for LTE can be reused in NR as baseline.

Proposal 3: The left issues and enhancements need to be studied in this SI, such as the improvement of the accuracy of reference timing and security protection and authorization operation over the accurate timing information.

	R3-185808
	Consideration on the accurate reference timing in TSN for I-IoT (Huawei)
	Discussion

Noted

Proposal 1: RAN3 consider 1µs accuracy as the most challenging requirement for synchronization among coordinated nodes.

Proposal 2: The mechanism in LTE can be reused for time reference delivery. 

Proposal 3: The granularity of time reference for synchronization between gNB and UE requires more input from RAN1/RAN2.

Proposal 4: RAN3 study the scenarios whether finer synchronization granularity among gNBs/CUs/DUs is required.
Proposal 5: If master clock is located in the core network, signalling on interface between gNB and core network is needed to perform synchronization.

	CMCC: Pending to SA2 requirements

HW, Qualcomm: p4 and p5 of R3-185808 is in the scope of RAN3
E///: Another master clock? Grand clock? HW: P5 is open

CATT: master clock is not needed to be located in CN

NN: gNB needs to be synchronized with UPF, how to make RAN synchronized with UPF?

CMCC: agree with NN, master clock will not in UPF

	21.3.2. Others

Including discussions pertaining to objective 2)d) of the SID (Performance evaluation of Time-Sensitive Networking as captured in TR 22.804 Sec. 8.1) – see also LS from SA2 (S2-189051)

	R3-185455
	LS on TSN integration in the 5G System (3GPP SA2, Qualcomm)
	LS in

Move to 21.3.2
noted

	R3-185963
	Discussion on LS TSN integration in the 5G System (Qualcomm Incorporated)
	discussion

Move to 21.3.2
Noted

Proposal 1.1: Given the complexities of transparent delivery of 802.1AS timing messages between TSN clock and UE via 5G (option 1 for timing) RAN3 should wait for further progress in RAN2/SA2 regarding the feasibility of timing solutions based on transparent delivery.

 Proposal 1.2: RAN3 should study the 5G signaling of timing to UE, focusing on synchronization of gNB timing with TSN clock. RAN3 should conslider whether this can be left to implementation or new functionality/interfaces at gNB should be added.

 Proposal 2: RAN2 and RAN1 should take the lead on performance requirements assessment for TSN.



	R3-185964
	[Draft] Reply LS on TSN integration in the 5G System (Qualcomm Incorporated)
	LS out

Move to 21.3.2
noted



	R3-186036
	Performance evaluation and architecture study of TSN (CMCC)
	discussion

noted

	R3-186037
	[Draft]Reply LS on TSN integration in the 5G System (CMCC)
	LS out
Noted

Focus on synchronization between gNBs

	R3-185822
	Considerations on SA2 LS in R2-185455 on TSN integration in the 5G System (Vodafone Ireland Plc)
	discussion

noted

	R3-185958
	Time Sensitive Networking (Nokia, Nokia Shanghai Bell)
	pCRr, TS 38.825 v0.0.0, Rel-16, Cat. 

Move to 21.3.2
Noted

Proposal 1: Include the text of sections 2.1 and 2.2 above into TR 38.825 [4], as shown by the TP provided in the appendix. 
Proposal 2: RAN3 evaluation of TSN requirements should wait for LS from RAN2 regarding work split. 

	R3-185812
	Discussion on KPIs defined in 22.804 for TSN integration in 5G system (Huawei)
	Discussion

Noted

Proposal: To send an LS reply to SA2:

1.The requirements on communication service availability and E2E latency can be fulfilled in some scenarios,  and confirmation from RAN1 is required. Packet duplication can be supported to further improve reliability.

2.RAN3 expects further work is needed to ensure the jitter performance.

3.It is up to RAN1 to evaluate the clock synchronization performance and study potential enhancements. 

	R3-185813
	Reply LS to SA2 on TSN integration in the 5G System (Huawei)
	LS out

Noted

	RAN3 should wait for further progress in RAN2/SA2 regarding the feasibility of timing solutions based on transparent delivery.
Focusing on synchronization of gNB timing with TSN clock? CATT: kind of implementation

Capture TSN architecture in TR?

CMCC: 5GS appearing as TSN bridge has no impact on RAN. TP is too detail, capture the difference with SA2 TR

HW: Keep as simple as possible. No TP, but need to record the opinions from companies for further discussion
CB: #2 TSN_WF

- Possible TSN architecture TP for TR, refine texts, refer to SA2 for those duplicate content
- Focus on synchronization part

- Open issues corresponding to options

(NN)

Rev in R3-186221 WF on TSN

LS reply to SA2:

Qucalcomm,HW, NN, CMCC, E///:  No need to reply in this meeting, wait to see RAN2 reply LS, postphone

Hold on this meeting, continue to discuss in next meeting



	21.4. Others

	R3-185809
	Discussion on QoS support for IIoT (Huawei)
	discussion

noted


