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1. Introduction
The FS_5G_URLLC has completed 85% in December, 2018 and SA2 has already started the normative work under the work item code 5G_URLLC. This paper aims to present the current status of the work in SA2 and potential impacts to stage 3. Huawei intends to submit a formal Work Item proposal for stage 3 aspects of URLCC during the April, 2019 CT meetings.

2. Key Issues with Conclusions
The following table provides the key issues that have been concluded in SA2 for which normative work already started.

	Sl.No
	Key Issue
	Current Status

	1
	Key Issue #1: Supporting high reliability by redundant transmission in user plane
	Concluded with following aspects which have 3GPP stage 3 impact:
Introduce enablers in the network for:
a)	Redundancy of network nodes (UPF and gNB) and associated interface (N3), and concurrent PDU Sessions (see Solution #1); and
b)	GTP-U / TRANSPORT LAYER redundancy over N3 with single network nodes i.e. UPF and gNB (see Solutions #4, #7). No UE impact;
c)	Enablers to support appropriate gNB/UPF selection as applicable for a) and b).
Normative CRs agreed in SA2#130:
S2-1901366 - Adds placeholder sections for describing above solutions
S2-1901367 - Normative description of Solution#1 to TS 23.501
S2-1901368 - Normative description of Solution#1 to TS 23.502
S2-1901369 - Informative description of Solution#2 - this has no stage 3 impacts.
S2-1901370 - Normative description of Solution#4 to TS 23.501
S2-1901371 - Normative description of Solution#4 to TS 23.502

	2
	Key Issue #2: Supporting low latency and low jitter during handover procedure
	No conclusion yet. Solutions identified in TR 23.725 for this KI are:

1. Solution#5 - Duplication of user plane tunnelling during HO.
2. Solution#14 - Lossless HO by timing coordination with multiple UEs per device.
It appears that this KI might not reach conclusion in Rel-16 as not much progress has happened in RAN2 and it also has UE impact.

	3
	Key Issue #3: Enhancement of Session Continuity during UE Mobility
	Solution#6 is selected as baseline for handling ULCL relocation in Rel-16 normative phase.

Solution #11 is selected as baseline for handling PSA relocation for Ethernet PDU session type in Rel-16 normative phase.

Solution#13 is selected as baseline for the runtime coordination between AF and 5GC in Rel-16 normative phase.

Normative CRs agreed in SA2#130:
1. S2-1901372 - Normative description of solution#6 in TS 23.501

2. S2-1901373 - Normative description of solution#6 in TS 23.502

	4
	Key Issue #4: QoS Monitoring to Assist URLLC Service
	No conclusion yet. Solutions were updated in SA2#130. Current solutions identified in TR 23.725 are

1. Solution#8 - QoS Monitoring. Updated in S2-1901195.
2. New Solution#x agreed in S2-1901361

	5
	Key Issue #5: Supporting low latency without requiring that the UE to always be in RRC_Connected Mode
	It is concluded to go with Solution#9 - "Supporting low latency for initial data delivery without requiring that the UE to always be in RRC_Connected State".

No normative CRs agreed yet.

	6
	Key Issue #6: Division of E2E PDB
	No conclusion yet. New solutions were agreed in SA2#130. Current solutions identified in TR 23.725 are:

1. Solution#15 - Division of E2E PDB. Evaluation agreed in S2-1901225.
2. New Solution#x - See S2-1901201
3. New Solution#x - See S2-1901360


	7
	Key Issue #7: Automatic GBR service recovery after handover
	No conclusion yet. New solutions were agreed in SA2#130. Current solutions identified in TR 23.725 are:

1. Solution#16 - Automatic GBR service recovery after HO - updated in S2-1901365
2. New Solution#x - Agreed in S2-1901362
3. New Solution#x - Agreed in S2-1901363
4. New Solution#x - Agreed in S2-1901364
5. New Solution#x - Agreed in S2-1901374



3. Identified Stage 3 Impacts
	Sl.No
	Solution
	Stage 3 Impacts

	1
	Solution#1
	CT1: None identified


	
	
	CT3: None identified


	
	
	CT4: Impact on N4 (TS 29.244) to let SMF tell UPF what RSN to use on GTPU traffic. Potential impact to TS 29.502 to describe application errors when PDU session establishment is not accepted due redundant handling is not allowed or not possible.

	
	
	Other Impacts: There may be RAN3 impacts to carry RSN number between SMF and NG-RAN on N2 SM. SA5 impacts to carry RSN number in charging records.

	2
	Solution#4
	CT1: None identified


	
	
	CT3: None identified


	
	
	CT4: Potential impact to N4 (TS 29.244) to setup two N3 or N9 tunnels per PDU session and to instruct UPF to do redundant transmission of DL packets across these two N3 or N9 tunnels based on 5QI/QFI. Potential impact to TS 29.281 to specify packet duplication logic for DL traffic and elimination of packet duplication for UL traffic.

	3
	Solution#7
	CT1: Conclusion for KI#1 says no UE impact when using solution#7. SO changes to CT1 are not expected. 


	
	
	CT3: None identified.



	
	
	CT4: No stage 2 normative work yet. Potential impact to TS 29.510 for UPF selection based on interface to an underlay transport that supports replication functionality. 

The 3GPP native packet replication protocol defined in this solution#7 seems no longer agreeable in SA2 due to impacts to UE and/or RAN. SA2 agreements tend to move towards use of an underlay transport that can take care of replication.

	4
	Solution#6
	CT1: None identified


	
	
	CT3: Potential impact to TS 29.508 to specify late notification from SMF to AF about DNAI change. This may not be needed as the DNAI change event is already specified in Rel-15, unless some additional attributes for the DNAI change event notification are required. It should be noted that in S2-1901373 there is a Note 2b which reads:

The message can include routing information to the application located in the target local DN.


	
	
	CT4: Potential impact to N4 (TS 29.244) to setup temporary N9 forwarding path between source and target ULCL UPF.

	5
	Solution#11
	CT1: None identified.


	
	
	CT3: None identified.



	
	
	CT4: No stage 2 normative work yet. Potential impact to N4 (TS 29.244) to forward the Ethernet context from UPF to SMF. Also potential changes to PDR / FAR / QER to setup forwarding rules based on Ethernet context.

	6
	Solution#13
	CT1: None identified.



	
	
	CT3: Potential impacts to TS 29.514 and TS 29.522 to indicate AF preference for maintaining UE IP address.


	
	
	CT4: Though there are procedure level impacts in SMF, based on the description of Solution#13 in TR 23.725, we could not identify any stage 3 level interface impacts yet.



4. Conclusion
It is proposed to present this for information and a stage 3 WID be initiated in CT4#90 based on latest normative work updates from SA2.
