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Come backs
CB#1 Discard_Enhancement

- Use case description

- list options, open issues, limitations

- Include “Indication of successfully transmitted PDCP SNs” solution

(NN)

WF on R3-192104
CB#2 Op1_WF
- Focus on signaling impact over interfaces

- Figure out any left open issues

- Capture agreement

(E///)

WF on R3-192107
CB#3 Op4_WF
- Figure out any left open issues

- Capture agreements

(HW)

WF on R3-192108
CB#3 Op7_WF
- Collect the open issues

- Capture agreement

(E///)

WF on R3-192109
Minutes

	17. NR Industrial IoT WI

WID [NR_IIoT]: RP-190728 (target: RAN #87) [TU: 1 (1 1 1 1 1 2)]

	17.1. General

Time plan, skeletons, BLs

	R3-191229
	Work Plan for NR Industrial IoT WI (Nokia (Rapporteur))
	Work Plan

noted

	17.2. PDCP Duplication Enhancements

	17.2.1 PDCP Duplication for CA-only and for NR DC with CA

With up to 4 RLC entities configured by RRC

	R3-191752
	Up to Four RLC entities in the PDCP Duplication (Ericsson)
	discussion



	R3-191830
	Interface support for PDCP duplication with more than 2 legs (CMCC)
	discussion



	R3-191905
	PDCP duplication with more than 2 entities (Huawei)
	discussion



	17.2.2 Dynamic Control

How a set or subset of configured RLC entities or legs is used for PDCP duplication

	R3-191906
	Dynamic control of UL duplication (Huawei)
	discussion



	R3-191482
	Consideration on Efficient PDCP Duplication (CATT)
	discussion



	17.2.3 Enhancements for More Efficient DL PDCP Duplication

Without UE impact – provided that gains can be confirmed with a reasonable complexity

	R3-191223
	Selective DL PDCP duplication for URLLC (Nokia, Nokia Shanghai Bell)
	discussion

Proposal 1: It shall be possible to flag a PDU with the “hold on” flag, which can be the max time budget for the PDU. Once this time expires, the PDU is removed from the buffer at the assisting node.

Proposal 2: Indication to immediately send previously delivered PDU shall be enabled over NR UP.

noted

	R3-191753
	Effective PDCP Duplication (Ericsson)
	discussion

RAN3 to agree to enhance DDDS to report the PDCP PDUs successfully not-in-sequence delivered.

noted

	R3-191754
	PDCP Discarding (Ericsson)
	discussion

RAN3 to discuss to include the “discarding timer”, sending from the node hosting PDCP entity to the corresponding node, so that the corresponding node could discard the PDCP packets timely.

noted

	R3-191904
	Resource efficient DL PDCP duplication (Huawei)
	discussion

The support of up to 4 copies PDCP duplication, and indication of successfully transmitted PDCP SNs are considered as potential enhancements  for PDCP PDU discard. 

For selective PDCP duplication,  it can be performed at the CU side or the DU side after more gains analysis.

noted

	PDCP Duplication enhancement:

Allow the hosting node to control dynamically the time budget for delivery of a PDU over the radio resources of the assisting node? If needed, how?
flag a PDU with the “hold on” flag, which can be the max time budget for the PDU
the PDCP entity provide a “discarding timer” to the RLC entity

HW: What kind of information should be considered to decide the “discarding timer”
NN: For URLLC, time remaining is important, and variable. 5QI is not sufficient

E///: PDCP has tough idea on what time the packet should be discarded. Currently, PDCP hosting node discards the packets towards the assistant node directly, it is not sufficient

ZTE: For URLLC, if the assistant node receives one, then the other copies could be discarded

SAMSUNG: How can the hosting node calculate the “discarding timer”? Why do not let the DU calculate it?
NN: CU has the information of F1 delay based on DDDS

E///: The assistant node does not know the remaining delay budget

HW: The existing solution is there. CU indicates the DU to discard. SA2 has defined the PDB, CU and DU can decide the remaining PDB

Intel: Reduce the discard indicator signaling over F1-U, some kind of optimization

NTT DOCOMO: Same comment as Intel.

HW: If the timer is not sent properly, issue will occur

ZTE: Current mechanism should be the starting point

CB#1 Discard_Enhancement

- Use case description

- list options, open issues, limitations

- Include “Indication of successfully transmitted PDCP SNs” solution

(NN)

WF on R3-192104
 Indication of successfully transmitted PDCP SNs

CATT: Relate to another R16 SI?

E///: Not related. The only thing needs to be enhanced is that the assistant node to provide the successfully transmitted PDCP SNs infor

NEC、Qualcomm: Either study in SI or solve here. Can do it here.

Intel: Does it need for RLC UM mode?

NN: Any serious problem on out of order delivery with tight time budget? Not convince in URLLC case

HW: CU could use this infor to discard the already transmitted data in another DU

E///: With this, CU does not need to do more unnecessary duplication. Also apply to RLC UM mode.
Qualcomm: For URLLC, we need take all the solutions into account together.
The corresponding node could also report the other PDCP PDUs that are not delivered in sequence, for example, the PDCP PDU between the highest successfully in sequence delivered and the highest transmitted towards the hosting node?

Whether allow the DU to decide DL PDCP duplication?

E///: How DU can make such decision? 

NN: DU needs information from CU to make decision. Why we introduced two tunnels in R15, stay with the existing solution in R15

E///: Agree with NN

HW: DU is close to the physical layer, which will make PDCP duplication more efficient



	17.2.4 Related to Higher Layer Multi-Connectivity

Based on SA2 progress and request

	R3-191484
	discussion on Higher Layer Multi-Connectivity (CATT)
	discussion

Only solution #1, #4 and #7 impaction need to be considered in RAN NRIIOT normative work
The Master NG-RAN should support at least two slices for the user plane redundancy solution 

How to sync the change of the RAN capability need to be considered
noted

	R3-191483
	CR to 38.300 on NRIIOT Higher Layer Multi-Connectivity (CATT)
	draftCRr, TS 38.300 v15.5.0, Rel-16, Cat. 

noted

	Higher Layer Multi-Connectivity Stage2 CR:

NN: Not see the benefits on copy paste

HW: The risk is that SA2 will make progress on their work, we need to update as well

E///:Go ahead with solutions, if needed, we can refer to SA2 spec



	SOLUTION #1

	R3-191787
	RAN impact of dual connectivity based solution in higher-layer multi-connectivity (LG Electronics)
	discussion

Proposal 1: A new IE (i.e., Redundancy sequence number) should be included into the PDU Session Resource Setup Request List in the PDU SESSION RESOURCE SETUP REQUEST message and INITIAL CONTEXT SETUP REQUEST message.

Proposal 2: A new IE (i.e., Redundancy sequence number) should be also included into the PDU Session Resources To Be Setup List in the XnAP HANDOVER REQUEST message.

Proposal 3: A new indication related to the failure to establish dual connectivity (i.e., Redundant user plane paths not possible) should be defined newly and included into the PATH SWITCH REQUEST message and the PDU SESSION RESOURCE NOTIFY message.

noted

	R3-191567
	Discussion on RAN3 impacts for higher layer multiple-connectivity solution 1 (Samsung)
	discussion

It should add Associated Redundant Session ID into PDU Session Resources To Be Added List in XnAP S-NODE ADDITION REQUEST to inform SN that the given PDU session is one of redundant sessions and which session is another one of the pair of redundant sessions to transmit the redundant duplicated packets.

Noted

NN: why the MN needs to know the pairs? Associated Redundant Session ID needs to be known by RAN?

E///: NG-RAN node needs to know how to handle the pair PDU sessions establishment

HW: Redundancy sequence number can be used by RAN node 



	R3-191568
	NGAP impacts for higher layer multiple-connectivity solution 1 (Samsung)
	other



	R3-191569
	XnAP impacts for higher layer multiple-connectivity solution 1 (Samsung)
	other



	R3-191756
	Solution #1 of Key Issue 1: Redundant user plane paths based on dual connectivity (Ericsson)
	discussion

RAN3 to agree to introduce an indication in NGAP so NG-RAN node understands the two PDU sessions are related, to use the redundant radio and transport resources

RAN3 to agree to introduce an indication in XnAP that the PDU session is to be setup as SN terminated bearer with SCG resources only

noted

	R3-191758
	Solution #1 of Key Issue 1: Redundant user plane paths based on dual connectivity (Ericsson)
	CR0097r, TS 38.413 v15.3.0, Rel-16, Cat. B



	R3-191808
	Solution #1 of Key Issue 1: Redundant user plane paths based on dual connectivity (Ericsson)
	CR0103r, TS 38.423 v15.3.0, Rel-16, Cat. B



	R3-191757
	[Draft] LS on Solution #1 of Key Issue 1: Redundant user plane paths based on dual connectivity (Ericsson)
	LS out



	R3-191566
	Resource efficiency for redundant transmissions (Samsung)
	discussion


	Solution1:

Signalling impact over NG and Xn interfaces:

Redundancy sequence number?

Associated Redundant Session ID?

Samsung: It’s RAN decision to setup the PDU sessions and establish in which node.

NN: The linkage between two PDU sessions?
E///: Another solution can be performed in RAN side

HW: SA2 solution works, involve SA2 as early as possible. Contact SA2 internally.

E///:Stage3 issues exist in RAN, need to feedback to SA2

CATT: Redundancy sequence number is needed, agree with E///, two PDU sessions can be setup together in one step

NN: No issue on SA2 solution, dig our stage2/3 firstly

ZTE: Whether RSN is enough or not? CU-DU split case, two PDU sessions can be established towards two DUs.

CB#2 Op1_WF
- Focus on signaling impact over interfaces

- Figure out any left open issues

- Capture agreement

(E///)

WF on R3-192107


	SOLUTION #4

	R3-191497
	Supporting two NG-U tunnels for a single PDU Session (SAMSUNG)
	discussion

Proposal 1: Introduce new Redundant NG-U Tunnel IE and new Redundant Network Instance IE for a single PDU session to support redundant transmission over NG-U
Proposal 2: Introduce new Redundant Transmission Indicator for each QoS Flow, which is supported by the PDU Session with redundant NG-U Tunnel.

Proposal 3: Keep single data forwarding tunnel for per-DRB data forwarding and introduce new redundant NG-U and Xn-U data forwarding tunnel for per-PDU Session data forwarding.
noted

	R3-191539
	Two NG-U tunnels for a single PDU Session: pCR for TS 38.413 (SAMSUNG)
	other

noted

	R3-191540
	Two NG-U tunnels for a single PDU Session: pCR for TS 38.423 (SAMSUNG)
	other

noted

	R3-191907
	Higher layer duplication for solution 4 (Huawei)
	discussion

To capture the redundant transmission on N3/N9 interfaces into RAN specifications.  Specifically,

Redundancy indication for duplicated QoS flows;

Two NG UP tunnels are setup for PDU sessions with duplicated QoS flows. 

noted

	R3-191908
	Higher layer duplication for solution 4 (Huawei)
	CR0105r, TS 38.413 v15.3.0, Rel-16, Cat. B

noted

	R3-191909
	Higher layer duplication for solution 4 (Huawei)
	CR0107r, TS 38.423 v15.3.0, Rel-16, Cat. B
noted



	R3-191910
	Higher layer duplication for solution 4 (Huawei)
	CR0055r, TS 38.463 v15.3.0, Rel-16, Cat. B
noted



	Solution4:

NN: E1 is in the scope or not?

HW: Yes

STAGE3 CRs:

E///: How to remove the redundancy?

HW: NG-RAN node removes the redundancy, description in stage2

NN: Handover? DC? with two TNL tunnels or not?

HW: Two forwarding tunnels are needed. During HO, the source node need to tell the target about the status on source side

NN: The feature only covers NG interface, why need impact on Xn. NG interface is clear, the other impacts are FFS

CATT: Agree with NN

E///: How to remove the redundancy needs clarification

CB#3 Op4_WF
- Figure out any left open issues

- Capture agreement

(HW)

WF on R3-192108


	SOLUTION #7

	R3-191755
	Solution #7 of Key Issue 1: Replication framework in 3GPP System (Ericsson)
	discussion

RAN3 to discuss how the replicator framework works in general.

RAN3 to discuss the benefit vs complexity to introduce a replicator in RAN node.

noted

	Solution7:

CB#3 Op7_WF
- Collect the open issues

- Capture agreement

(E///)

WF on R3-192109


	17.3. Time Sensitive Communication Related Enhancements

Provisioning, from Core Network to RAN and between RAN nodes (e.g. upon handover), of UE TSC traffic pattern related information, such as message periodicity, message size, message arrival time at gNB (DL) and UE (UL)

	R3-191186
	Reply LS on RAN Impact analysis due to TSN (3GPP RAN2, Ericsson)
	LS in

cc

Move to 17.3

	R3-191187
	Reply LS on TSN integration in the 5G System (3GPP RAN2, Nokia)
	LS in

cc

Move to 17.3

	TSC DETERMINISTIC QoS

	R3-191233
	Discussion on TSC Pattern info transfer (CATT)
	discussion



	R3-191443
	Consideration on Time Sensitive Communication Related Enhancements for NR-IIoT (ZTE Corporation)
	discussion



	R3-191241
	TSC Deterministic QoS (Nokia, Nokia Shanghai Bell)
	discussion



	R3-191384
	Introducing NGAP support for TSC deterministic QoS (Nokia, Nokia Shanghai Bell)
	CR0082r, TS 38.413 v15.3.0, Rel-16, Cat. B



	R3-191385
	Introducing XnAP support for TSC deterministic QoS (Nokia, Nokia Shanghai Bell)
	CR0085r, TS 38.423 v15.3.0, Rel-16, Cat. B



	R3-191911
	IIoT QoS support over NG (Huawei)
	discussion



	R3-191912
	Dynamic CN component of PDB (Huawei)
	CR0106r, TS 38.413 v15.3.0, Rel-16, Cat. B



	R3-191913
	Dynamic CN component of PDB (Huawei)
	CR0108r, TS 38.423 v15.3.0, Rel-16, Cat. B



	R3-191914
	Dynamic CN component of PDB (Huawei)
	CR0056r, TS 38.463 v15.3.0, Rel-16, Cat. B



	R3-191915
	Dynamic CN component of PDB (Huawei)
	CR0321r, TS 38.473 v15.5.0, Rel-16, Cat. B



	R3-191759
	Provisioning of UE’s TSC traffic pattern related information (Ericsson)
	discussion



	R3-191760
	Provisioning of UE’s TSC traffic pattern related information (Ericsson)
	CR0098r, TS 38.413 v15.3.0, Rel-16, Cat. B



	R3-191761
	Provisioning of UE’s TSC traffic pattern related information (Ericsson)
	CR0097r, TS 38.423 v15.3.0, Rel-16, Cat. B



	R3-191762
	Provisioning of UE’s TSC traffic pattern related information (Ericsson)
	CR0320r, TS 38.473 v15.5.0, Rel-16, Cat. B



	INTER-gNB SCENARIOS

	R3-191916
	IIoT QoS support between RAN nodes (Huawei)
	discussion



	R3-191918
	TSN synchronization for inter-gNB scenario (Huawei)
	discussion



	TIME REFERENCE INFORMATION

	R3-191534
	Generating and delivering the time reference information in split NG-RAN architecture (SAMSUNG)
	discussion



	R3-191917
	Reference timing delivery over F1 (Huawei)
	discussion



	17.4. Others

	R3-191825
	Signalling design of Accuracy Reference Time (CMCC)
	discussion




