3GPP TSG-RAN WG3 #102






R3-187201
Spokane, WA, USA, 12-16 November 2018
Agenda Item:
21
Source: 
Session Chairman

Title: 
Agenda

Document for:
Approval

Agreements

Come backs

CB#1 ReplyLStoRAN2

Focus on two aspects, synchronization accuracy and the latency on network

merge from 6706, 6978, 6539 and other Tdocs if agreeable

cc SA2

(NN)

LS to RAN2 6706 rev in R3-187218
Minutes

	21. Study on NR Industrial IoT

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

	21.1. General

Scenarios, time plan, skeletons, BLs

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

	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.)

	R3-186940
	Further consideration on resource efficient PDCP duplication in IIoT (LG Electronics)
	discussion


	R3-186567
	Consideration on PDCP duplication state at network side (CATT)
	discussion


	R3-186693
	Selective duplication upon transmission failure (Nokia, Nokia Shanghai Bell)
	discussion


	R3-186540
	Considersion on Resource-Efficient PDCP Duplication (ZTE Corporation)
	discussion


	R3-186971
	Resource efficient PDCP duplication (Huawei)
	discussion


	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

	R3-186762
	Considerations for packet duplication with more than 2 copies (AT&T)
	discussion


	R3-186831
	Multiple duplicate handling (Ericsson)
	discussion


	R3-186972
	PDCP duplication with more than 2 copies (Huawei)
	discussion


	21.2.3. Potential Impacts of Higher Layer Multi-Connectivity

As studied by SA2

	R3-186311
	LS on redundant transmission for URLLC (3GPP SA2, Huawei)
	LS in
discussed in AI 21
noted

	R3-186568
	Discussion on impacts of Higher Layer Multi-Connectivity (CATT)
	discussion


	R3-186939
	Remaining RAN impacts for higher layer multi-connectivity in IIoT (LG Electronics)
	pCRr, TS 38.825 v0.0.1, Rel-16, Cat. 


	R3-186703
	Replication framework in 3GPP system (Nokia, Nokia Shanghai Bell)
	discussion


	R3-186832
	Further discussion on Higher Layer Multi-Connectivity related to the Key Issue 1 (Ericsson)
	pCRr, TS 38.825 v0.0.1, Rel-16, Cat. 


	R3-186973
	Higher layer multi-connection for IIoT (Huawei)
	discussion
Resp in R3-187018

	R3-186974
	[Draft] Rely LS on the higher layer multi-connection for IIoT (Huawei)
	LS out


	21.3. Enhancements for Time-Sensitive Networking

	21.3.1. Support for Accurate Reference Timing Delivery

Previous summary of offline disc (R3-186221), noted

- How to deliver time information to gNBs operating in a TSN network (e.g GNSS, gPPT, etc).

- Whether and how to achieve synchronization between gNB and UPF and between gNBs operating in a TSN network.

- What is the achievable synchronization accuracy from RAN network perspective.

 To be continued...

	R3-186284
	LS on TSN requirements evaluation (3GPP RAN2, Nokia)
	LS in
cc
Move to 21.3.2
noted

	R3-186625
	Support for Accurate Reference Timing Delivery (CMCC)
	discussion
Proposal 1: 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 2: It is proposed to capture this architecture figure of time synchronization from RAN side in the TR 38.825.

Proposal 3: It is proposed to enable Time synchronization among UEs through the gNB.

Proposal 4: It is proposed that how to compensate for time accuracy error over the radio interface need wait input from RAN1 and RAN2.

Proposal 5: Ask SA2 to clarify the requirement of the synchronization accuracy for the UEs in the 5GS to the external clocks.

Proposal 6: Evaluation results from RAN1 regarding the maximum deviation error for synchronization over air interface should be waited for.

Proposal 7: RAN3 determines which architectures could be applied in the TSN scenario based on the SA2 and RAN1 feedback.

Noted

Prefer Option1

	R3-186369
	Consideration on synchronization (CATT)
	discussion
Proposal 1: gNBs operating in a TSN network could obtain the precise timing from TSN system via direct connection.
Proposal 2: Synchronization between gNB and UPF and between gNBs could be achieved by connecting all the involved nodes to the same TSN system.

Proposal 3: For CU/DU split architecture, how to synchronize between CU and DU, and how to deliver the timing info to UE should be further studied.

Noted

CU-DU impact?

	R3-186772
	Discussion on timing information for industrial IoT (Qualcomm Incorporated)
	discussion
Proposal 1: RAN3 should study the necessary impacts for 5G based time signalling to the UE via gNB.

Proposal 2: The 5G network for IIoT scenario should expose a client interface that can receive timing information from a TSN master clock.

Proposal 3: Distribution of timing to individual gNBs can be implementation specific. The 5G network may include a “timing distributor node” that is responsible for obtaining TSN time from the TSN master clock using standardized TSN interfaces, and then distributing time information to individual gNBs.

Proposal 4: Inform RAN2 regarding time delivery accuracy as follows “For deployments in a limited area such as an industrial facility, gNBs can be synchronized to a master clock with accuracy orders of magnitude smaller than 1 microsecond. The specific accuracy will depend on implementation choices that are not being specified in RAN3.”

Noted

For deployments in a limited area such as an industrial facility, gNBs can be synchronized to a master clock with accuracy orders of magnitude smaller than 1 microsecond. The specific accuracy will depend on implementation choices that are not being specified in RAN3.

	R3-186975
	Consideration on the accurate reference timing in TSN for IIoT (Huawei)
	discussion
Proposal 1: Option 3 and Option 4 are to be studied from RAN3 perspective. And the impacts of option 3 and option 4 to RAN3 are identified as follows:

For Option 3, RAN should maintain a PTP slave entity to support (g)PTP.

For Option 4, RAN should be able to detect and mark the time stamp in GTP layer and PDCP layer.

Proposal 2: RAN3 to study the solutions for synchronization between gNBs or between DUs depending on SA2 confirmation.

noted

	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)

	R3-186705
	TSN Time Synchronization (Nokia, Nokia Shanghai Bell)
	Discussion
Refer to Option2 and Option3
noted

	R3-186706
	[DRAFT] Reply LS on TSN requirements evaluation (Nokia)
	LS out
noted

	R3-186926
	Discussion on LSs from SA 2 (S2-189051 / R3-185455) and RAN 2 (R2-1816043 / R3-186284) on Time Sensitive Networks (VODAFONE Group Plc)
	discussion
RAN 3 need to respond to RAN 2 (and RAN 1) to indicate that they cannot assume that the delay between ng-eNB/gNB and UPF is negligible.

RAN 3 need to respond to SA 2 that mechanisms to deliver deterministic QoS on the links between ng-eNB/gNB and UPF, and at handover, are required, and that this is anticipated to require (at least) additional RAN 3 work.

With regard RAN 2’s question of time synchronisation accuracy, it is believed that other companies are likely to contribute on that topic.
noted

	R3-186927
	DRAFT Response LS to SA 2 and RAN 2 on Time Sensitive Networks (VODAFONE Group Plc)
	LS out
noted

	R3-186977
	Discussion on synchronization accuracy and latency to RAN2 question (Huawei)
	discussion
Proposal: To send an LS reply to RAN2:

1.
The achievable time synchronization accuracy between gNB and the master can be much less than 1us. The detailed accuracy may depend on the final synchronization solution adopted in RAN. . 

2. The delay introduced by network interfaces can be negligible under the condition that CU/DU is not considered or delay in between is negligible. The negligible NG delay needs to be confirmed by SA2 when the UPF is collocated or close with the gNB. 

noted

	R3-186978
	[Draft] Reply LS on synchronization accuracy and latency to RAN2 question (Huawei)
	LS out
noted

	R3-186976
	[Draft] Reply LS to SA2 on TSN integration in the 5G System (Huawei)
	LS out
Noted

Merged with LS reply to RAN2

	R3-186537
	Consideration on accurate reference timing delivery in TSN related enhancements for NR-IIoT (ZTE Corporation)
	discussion
Proposal 1: The reference time delivered from satellite is preferred if the satellite signal can be obtained.

Proposal 2: The reference time delivered from a centralized clock node(e.g. UPF) to gNB similar with that from RNC to NodeB in UTRAN is preferred if the satellite signal can not be obtained.
noted

	R3-186539
	Reply LS on TSN requirements evaluation (ZTE Corporation)
	discussion
noted

	Reply LS to RAN2:

Synchronization accuracy
Discussion based on R3-186706

HW: no table needed, double check

NN: Need specific number rather than general reply, less useful

Qualcomm: general description on the accuracy, table listed as example

NN: good proach

CMCC: need check on 1us, relative to source

The latency on network

Vodafone: delay is unnegligible

CATT: If co-located, then delay is negligible
ZTE: Depends on the RAN network architecture and transport 
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	21.4. Others

	R3-186979
	Discussion on the Qos enhancement for IIoT (Huawei)
	discussion



