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1	Work plan related evaluation
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	Yes



If you answered No:	Then please remove the Excel file from the zip file of this status report.
If you answered Yes:	Then please fill out the attached Excel template to request a modification of the time 		budgets for your WI /SI. The Excel table has to be filled out for all affected RAN WGs and 		up to the target date of the WI/SI. The basis are the endorsed time budgets of the last 		RAN meeting. Please highlight all changes of the values.
		One time unit (TU) corresponds to ~ 2 hours in the meeting.
		If this status report covers a WI with Core and Performance part, then please have one 		line for each in the attached Excel table.
		Note: If no Excel table is attached, then this means no time budget change.
Additional explanations/motivations for the time budget changes in the attached Excel table:
[bookmark: _GoBack]Even though five e-mail discussion were agreed until the next RAN2 meeting in February 2019 to facilitate progress, more RAN2 online time is needed to conclude them and finalize all the objectives. There is also additional request from SA2 to analyse TSN synchronization solutions developed in SA2 from RAN perspective.

2.	Detailed progress in RAN WGs since last TSG meeting (for all involved WGs)
	NOTE: Agreements and Open issues impacted cross-TSG aspects shall be explicitly highlighted
2.1	RAN1
2.1.1	Agreements
Agreements from RAN1#95 (November 2018)
RAN1 conducted initial discussions on TSN requirements analysis as requested by RAN2 LS in R1-1812110 and has agreed on the assumptions for the evaluation:
	Agreements:
· [bookmark: _Hlk530039712]For the LS reply to R1-1812110,
· For latency and reliability evaluation, the IMT-2020 evaluation methodology is followed to provide the analysis on latency and reliability, assuming resources are available to schedule the UE without queueing delay, based on use case I in R1-1812110.
· One-way (gNB-to-UE or UE-to-gNB) latency target is 0.5 ms.
· Reliability requirement: 1e-4 and 1e-6
· Companies may in addition evaluate the highest reliability that can be achieved. But it will be subject to further discussion whether to include such analysis in the LS reply.
· Note: 1e-4 requirement is not intended to change previous RAN1 agreements w.r.t. PDCP in URLLC evaluations
· Further discuss detailed simulation assumptions to determine the 5%-ile worst UL/DL SINR
· Update on Friday, R1-1814279 – see below
· For the analysis of time synchronization accuracy,
· RAN1 analysis only considers Uu interface (i.e., between gNB and a single UE).
· RAN1 does not consider the effects of the granularity & accuracy of the absolute timing indication information by the gNB, and assumes perfect timing is sent by the gNB.
· 100 square meter service area is assumed (as required in TR 22.804 for <1us accuracy).
· Companies may in addition report values for larger service areas / ISDs. But it will be subject to further discussion whether to include such analysis in the LS reply.
Agreements:
· The system level simulation assumptions for factory automation use case 4GHz (as summarized in Table A.2.2-1 in R1-1814025) should be reused when applicable, with the following modifications:
	Parameter 
	Value 

	Network layout 
	A single cell placed in the middle of 15 m x 15 m area 

	UE dropping 
	Uniformly dropped over the 15 m x 15 m area 



· The link level simulation assumptions for factory automation use case 4GHz (as summarized in Table A.3-2 in R1-1814025) should be reused when applicable, with the following modifications:
	Parameter
	Value

	Channel model
	TDL-D 30ns

	UE speed
	3km/h

	Payload size for PDSCH/PUSCH
	50 bytes

	PDCCH aggregation level
	16






The following agreements are relevant for SA2 and are related to SA2 LS in S2-1811555 (SA2 study FS_5G_URLLC):
RAN1 has also discussed questions related to solutions for redundant transmission for URLLC studied by SA2 based on the request from the LS. In reply LS in R1-1814191, RAN1 explained the implications of different frequency planning scenarios, but indicated that was not able to provide a recommendation with respect to those and that it does not have the expertise to assess if solution#10/solution#2 was feasible or not in all deployment scenarios.
2.1.2	Remaining Open issues
1. Solutions analysis for the agreed scenarios of UL/DL intra-UE prioritization/multiplexing.
2. Finalization of the analysis of TSN requirements feasibility over NR.

2.2	RAN2
2.2.1	Agreements
Agreements from RAN2#103bis meeting (October 2018)
All agreements from this meeting are related to SA2 LS in R2-1813554 and they all have cross-TSG impacts (SA2 study FS_Vertical_LAN):
Agreements for the SA2 LS reply

From RAN2 perspective: 
1 	We prefer Black Box approach and will indicate this to SA2.
2	Handling of packet arrival jitter will not be considered in performance evaluation without SA2 request. We will expect RAN1 to analyse latency and reliability.
3	SA2 and RAN3 should discuss whether any work is needed for time information delivery to the gNB.

Based on the above, an LS was agreed and sent to SA2, SA1, RAN1 and RAN3 in R2-1816043 indicating RAN2 preference for TSN integration options allowing to reuse current QoS framework (e.g. “5G as a black box” approach). SA2 is requested to take this into account when making the related decisions in their corresponding work on this topic. Further, clarifications about some of the synchronization accuracy requirements are requested from SA1 and SA2 while RAN1 and RAN3 are requested to perform feasibility of meeting TSN requirements in their respective areas of expertise.
An e-mail discussion was also agreed on scenarios and division of work between RAN1 and RAN2 for intra-UE prioritization objective. 
Agreements from RAN2#104 meeting (November 2018)
A TP on TSN requirements, assumptions and main traffic characteristics to be considered by the study was agreed in R2-1818779.
On Accurate reference timing provisioning objective, following agreements were made
	We reuse the LTE approach for time distribution by broadcast RRC as a baseline, Unicast is FFS 
0.25us granularity can be starting point, FFS finer granularity than 0.25us



Scheduling enhancements for TSN traffic patterns were tentatively discussed and it was deemed FFS whether DL SPS should be enhanced for those. An e-mail discussion was agreed to progress the topic:
	[104#36][NR/IIOT] TSN Traffic Patterns (Nokia)
	Intended outcome: Based on R2-1817270, identify the issues and solution directions including a TP if possible
	Deadline: Next Meeting



No contributions were presented for Ethernet Header compression objective, but short online discussion was held with the following outcome:
	The TR should include: some expected performance numbers, identify the fields that can be compressed/removed?, which frame structures that will be addressed, the method how to specify in a WI phase (e.g. ROHC addition or other), other aspects FFS


[104#37][NR/IIOT] Ethernet Header Compression (Ericsson)
	Intended outcome: TP for next meeting, including some expected performance numbers, identify the fields that can be compressed/removed?, which frame structures that will be addressed, the method how to specify in a WI phase (e.g. ROHC addition or other).
	Deadline: Next Meeting


For intra-UE prioritization and multiplexing objective an e-mail discussion summary from R2-1817579 was discussed and following agreements were made:
	We will work on Scenario 1, 2, 3, 4, 5
In addition, tell R1 that there was also some support for scenarios 6 and 10, which we assume is only R1 scope.



Based on that a Text Proposal describing scenarios 1-5 was agreed in R2-1818797. An LS to RAN1 on this topic was agreed in R2-1818795 where RAN1 is requested to work on scenarios 1-5 while whether work on additional two scenarios should be done is left to RAN1 discretion. Additionally, following two e-mail discussions were agreed for RAN2:
	
[104#38][NR/IIOT] Intra UE prioritization UL Data Data (Interdigital)
	Intended outcome: Report, Identify issues, identify solutions (try to avoid stage-3 details to the extent possible)
	Deadline: Next Meeting

[104#39][NR/IIOT] Intra UE prioritization UL Control Data (Huawei)
	Intended outcome: Report, Identify issues, identify solutions (try to avoid stage-3 details to the extent possible)
	Deadline: Next Meeting



Objectives related to PDCP duplication (resources efficient PDCP duplication, PDCP duplication over more than 2 legs) were not discussed during the meeting, but the following e-mail discussion was agreed to progress the topic:
	[104#40][NR/IIOT] PDCP Duplication Enhancement (Ericsson)
	Intended outcome: Report, Identify issues, identify solutions (try to avoid stage-3 details to the extent possible)
	Deadline: Next Meeting



Impacts of higher-layer multi-connectivity / redundancy solutions on RAN were discussed based on an LS from SA2 in R2-1816235 and the following agreements impacting TSG SA were made (SA2 study FS_5G_URLLC):
	Mention that AS URLLC solutions address Uu reliability, and we don’t think that the SA2 proposals additionally enhances the Uu reliability. 
Mention that RAN2 would favour solutions that leverage existing RAN based solutions, such that As impact is small.



A reply LS to SA2 with an analysis of RAN2 impacts of solutions studied by SA2 and capturing the above agreements was provided in R2-1818796.
2.2.2	Remaining Open issues 
1. Solutions for resource efficient PDCP duplication analysis.
2. Assessment of gains and solutions analysis for PDCP duplication with more than 2 legs / copies. 
3. Solutions analysis for the agreed scenarios of UL/DL intra-UE prioritization/multiplexing.
4. Details of signalling of accurate reference timing, e.g. (unicast support, timing information granularity).
5. Analysis of solutions for enhancements (e.g. for scheduling) to satisfy QoS for wireless Ethernet when using TSN traffic patterns.
6. Ethernet header compression for TSN analysis.
2.3	RAN3
2.3.1	Agreements
Agreements from RAN3#101bis meeting (October 2018):
For TSN integration in 5GS, RAN3 agreed to wait for further progress in RAN2/SA2 regarding the feasibility of timing solutions based on transparent delivery.
A TP capturing solution options for higher-layer multi-connectivity with some potential RAN impacts was agreed in R3-186254. This has impact on SA2 study (FS_5G_URLLC).
Agreements from RAN3#102 meeting (November 2018):
In response to the incoming LS from RAN2 in R3-186284 (R2-1816043), a reply LS was agreed and sent to RAN2 in R3-187252. The reply LS indicates that synchronization accuracy between the gNB and TSN master clock can be much less than 1µs, and that latency due to network interfaces can be considered negligible in certain scenarios.
2.3.2	Remaining Open issues
1. Solutions for resource efficient PDCP duplication analysis.
2. Solutions analysis for PDCP duplication with more than 2 legs / copies. 
3. Details of synchronization delivery to gNBs.
3.	Detailed progress in SA/CT WGs since last TSG meeting (for all involved WGs)
NOTE: This section only needs to be filled in for WI/SIs where there is a corresponding relevant WI/SI in SA/CT. 
3.1	SAx/CTs
3.1.1	Agreements with cross-TSG impacts
Agreements from SA1:
Based on RAN2 request, SA1 has discussed the clarifications of synchronization accuracy related requirements for TSN and a reply is provided in S1-183707. It is also indicated that cyberCAV work item was completed and stage 2 and stage 3 work should from now on be based on requirements from TS 22.104 and TS 22.261 which take precedence over text in TR 22.804. Please note that TS 22.104 is still pending official approval by SA plenary in December 2018.
Agreements from SA2 – FS_5G_URLLC:
No additional agreements impacting RAN WGs for this SI except those related to LS in S2-1811555 (LS on redundant transmission for URLLC), which was already received by RAN WGs.
Agreements from SA2 – FS_Vertical_LAN:
TR 23.734 and corresponding Vertical_LAN are sent to SA#82 for approval. There will be still 1 open key issue which is planned to be concluded in 2019 Q1/Q2 considering the dependencies on related progresses in RAN WGs. SA2 exchanged LSs on Vertical_LAN topics, specifically Time Sensitive Communication, with RAN WGs, and the LS replies from RAN WGs are considered during solution evaluation in SA2. SA2 is sending another new LS to RAN WGs and RAN for further coordination to obtain their input with regards to lower layer impact and scalability analysis to conclude on TSN Time Synchronization. Furthermore, SA2 has concluded on solutions for (Standalone and Non-Standalone) non-public networks that have RAN impact thus SA2 will be sending LS to RAN WGs for RAN impacts.
3.1.2	Remaining Open issues with cross-TSG impacts
NOTE: This section should also flag any critical dependencies that need TSG attention. 

SA2 – FS_5G_URLLC:
Selection of the solutions for higher-layer multi-connectivity / redundancy for WI phase (FS_5G_URLLC).

SA2 – FS_Vertical_LAN:
The final conclusion of the following Key Issue in FS_Vertical_LAN needs further input from RAN WGs:
- 	Key Issue #3.2 (Supporting TSN Time Synchronization) solution conclusion depends on impact and scalability analysis from RAN1/2.
An LS will be sent to RAN WGs for feedback. The LS reply is expected to be received within 2019Q1, so that the remaining open key issue on TSN Time Synchronization can be concluded on or before SA2#132 meeting to be held in Apr 2019.
4.	References
NOTE:	This can be e.g. a list of all related Tdocs in the affected WGs since last TSG, references to LSs, produced TRs/TSs, the work/study item description or status reports of previous TSGs.
RAN1#95bis:
R1-1812110         LS on TSN performance evaluation           RAN2, Nokia
R1-1812227         Draft response to LS on TSN requirements evaluation      Huawei, HiSilicon
R1-1812228         Discussion on latency and time synchronization accuracy in Rel-16             Huawei, HiSilicon
R1-1813120         Discussion on the RAN2 LS on TSN requirements evaluation         Nokia, Nokia Shanghai Bell
R1-1813191         [DRAFT] Reply LS on TSN requirements evaluation            Nokia
R1-1813389         Discussion on Timing Requirements for Industrial IoT       Qualcomm Incorporated
R1-1813689         On evaluation of TSN requirements         Intel Corporation
R1-1812114         LS on redundant transmission for URLLC SA2, Huawei
R1-1812395         Draft response to LS on redundant transmission for URLLC            Huawei, HiSilicon
R1-1813121         [DRAFT] Reply LS on redundant transmission for URLLC   Nokia, Nokia Shanghai Bell
R1-1813681         Discussion on the redundant transmission for URLLC        Huawei, HiSilicon

RAN2#103bis: 48 Tdocs, please see Agenda Item 11.7 in Tdoc list for full list of contributions
RAN2#104: 119 Tdocs, please see Agenda Item 11.7 in Tdoc list for full list of contributions

RAN3#101bis: 30 Tdocs, please see Agenda Item 21 in Tdoc list for full list of contributions
RAN3#102: 33 Tdocs, please see Agenda Item 21 in Tdoc list for full list of contributions
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