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1. Introduction
The TSG RAN#71 meeting on next generation access outlined some tasks related to deployment scenarios and KPI values in the requirements TR (RP-160689) to be discussed over email until TSG RAN#72 (This email discussion is referred to as “[RAN#71-03] Open issues on scenarios & KPIs” by the RAN Chairman). The goal of this email discussion is to “Resolve square brackets for deployment scenarios & KPIs sections in the TR”. 
To facilitate this email discussion, the open issues to be resolved are split to the following parts which are numbered from 1 to 10. 
・<Part 1 (Deployment scenarios: 6.0 & 6.1 Intro)>

・<Part 2  (Deployment scenarios: 6.1.5 High speed)>

・<Part 3 (Deployment scenarios: 6.1.6, 6.1.7 Extreme long range)>

・<Part 4 (Deployment scenarios: 6.1.8 Coverage for massive connection)>

・<Part 5 (Deployment scenarios: 6.1.9, 6.1.10 V2X)>

・<Part 6 (KPI values: 7.9 Reliability)>

・<Part 7 (KPI values: 7.10, 7.10.1 Coverage)>

・<Part 8 (KPI values: 7.11 UE battery life)>

・<Part 9 (KPI values: 7.13, 7.16 Spectrum efficiency)>

・<Part 10 (KPI values: 9.2 Positioning)>
The email discussion is conducted in two phases:
・1st Phase: March 28th – May 2nd (EOD, CET) to solicit and collect initial company inputs on open issues related to scenarios and KPIs (highlighted in yellow in attached TR)
In the 1st Phase, 10 tables were used to collect/capture the comments and proposals from different companies. Each table corresponded to one single part listed above. Companies were invited to provide their views on each discussion part using the corresponding table highlighted in green. Each of these tables was completed by companies by indicating their company name, whether they have comments on the current text in the TR and provide proposals for modifications or updates if any. 
・2nd Phase: May 10th– May 30th (EOD, CET) to consolidate the contents of the TR on open issues related to scenarios and KPIs
In the 2nd Phase, based on the 1st Phase companies output, a way forward was proposed by the convenor of the email discussion and discussed for further refinements. 
The following summarizes the text proposal, along with the company inputs and the proposed way forward corresponding to <Part 6 (KPI values: 7.9 Reliability)>
2. Text Proposal 
------------------------------------------------------- BEGIN TEXT PROPOSAL ------------------------------------------------------
Reliability can be evaluated by the success probability of transmitting X bytes NOTE1 within 1ms, which is the time it takes to deliver a small data packet from the radio protocol layer 2/3 SDU ingress point to the radio protocol layer 2/3 SDU egress point of the radio interface, at a certain channel quality (e.g., coverage-edge).
The target for reliability should be 1-10-5 within 1ms.
A general URLLC reliability requirement is 1-10-5 for X bytes in 1ms. The data rate is here given by X*8/1ms, e.g.  20*8/1ms = 160kbps for X = 20bytes. 
Use case specific reliability requirements, e.g. for V2X, are FFS.
NOTE1: Specific value for X is FFS
Table 7.9-1: Reliability in each deployment scenario for each usage scenario
	Reliability
	Indoor Hotspot
	Dense Urban
	Rural
	Urban Macro
	High Speed

	eMBB
	
	
	
	
	

	mMTC
	
	
	
	
	

	URLLC
	
	
	
	
	


 [Editor’s notes: The relevant use cases (V2V, V2I, or any others), deployment scenarios and the traffic model should be clarified.]
 [Editor’s notes: other KPIs and use cases for eV2X may be added if needed after progress in SA1.]

 [Editor’s notes: The requirement expressed above as specific to eHealth can be moved later to a separate section if we agree to have a dedicated section to use cases special combinations of KPIs to be met together]
------------------------------------------------------- END TEXT PROPOSAL ---------------------------------------------------------
3. Company Inputs and Proposed Way Forward
 eq \o\ac(□,6)<Part 6 (KPI values: 7.9 Reliability)>
	Company
	Comments/Proposals

	Ericsson
	We should clarify that we have a general requirement (the first, 1-1e-5 in 1ms), and that we then have some that are for specific use cases, with other requirement values. 

It needs to be motivated if the 300Mbps is to be supported at the same time and in the same direction as the reliability and latency.  

	Vodafone
	For V2V, anything like 1ms requirement for all vehicles with high reliability really needs more justification before being accepted. And why would you need this at 500m range? The bigger the range the more relaxed the latency can be typically as cars won’t need to react as fast. Unclear what the “latency for small packets” means here. The point of section 7.6 is more about “infrequent” packets that it is not worth doing lots of signalling for e.g. to establish a continuous communication. Currently in V2V we have no RRC states, and not really battery limited, so doesn’t seem valid.

For eHealth, all coverage/battery/throughput requirements need to be considered together for that. Need to clarify what “deep indoor” means. 

	Nokia
	The amount of data that is to be delivered with high reliability within 1 ms should be defined and justified.

Then we should – based on good justification define reliability requirement for V2X services based on justified data. Notably basing the V2X service on assumption that V2X link is of ultra-high reliability rather than designing the service to be resilient against disruptions seems like a wrong design assumption. 

Surgical robots operating in a very deep indoor environment would be operating in a very static sterile and clean operating rooms costing a lot to build and maintain. Providing a dedicated indoor connection to these kinds of locations would seem more efficient than designing for outdoor-to-indoor coverage support.

Note: Is eV2X an established acronym, or should we in this TR talk of “V2X services” in general?

	DOCOMO
	· V2X requirement: 
The amount of data that is to be delivered with high reliability within latency requirement should be defined and justified first. In order to justify the data rate, intended V2X service for the requirement needs to be clarified. Communication range shall be a function of UE speed if it is V2V or V2P services.
· eHealth surgical robots requirement: 
It is not clear from the description whether these requirements are for downlink (DL) or uplink (UL) and whether the latency requirements and the data rate requirements are to be met for different directions (DL/UL) or for the same direction (DL/UL).

	KT
	Communication availability and resilience for eV2X can be evaluated by the success probability of transmitting [1200 bytes] with user plane latency requirement (7.5) of [0.5] msec at a certain communication range (e.g., 500 meters) [, and a latency for  small packets (7.6) within [TBD] ms]

	DT 
	I would suggest to treat the 1-1e-5 in 1ms requirement as that for ULLRC. 

For eMBB, we might set a more relaxed requirement (e.g. 99% within 10ms) that is consistent with the average user plane latency requirement of 4ms. 

It should be clarified that 300 Mbps is a parallel service using a different QoS class, and therefore not subject to the same high reliability/latency requirement. 

For eV2X, assuming a high reliability is expected, one should not use the same user plane latency value (average) of 0.5 ms, as some relaxation should considered to allow for retransmission to improve the reliability value.

I would propose to treat the values as applicable for UL and DL, and that the parallel data rate service is in the same direction (presumably the requirement is intended to ensure that different QoS classes use different buffers).   



	Orange
	The deep indoor environment can be defined similarly to how we defined it for IoT services (NB-IoT, etc) in rel-13: +20dB beyond the legacy coverage (MCL 164dB)

	Huawei
	There is another email discussion [RAN#71-09] Harmonization of verticals. For the specific use case requirement, could refer to output of that email discussion.

	Samsung
	It needs be clarified more whether to support high user experienced data rate such as 300Mbps with 10-5 reliability and 1ms latency 

	CMCC
	For general requirements, X bytes (it can be regarded as the data rate requirement) which is not in brackets should also be clarified. It seems it is not reasonable to determine all X values for all the deployment scenarios in Table 7.9-1. Maybe we need a more appropriate method for this KPI, e.g., narrow down the cases.
For eV2X, for example, automatic driving, further study is needed before deciding the values, e.g., 1ms latency and 99.999% reliability.
For eHealth, 300Mbps data rate together with tight latency and high reliability should be clarified.

	MediaTek
	For eV2X, it may refer to SA1 automotive KPI requirements in rel-14 SMARTER TR 22.891.   

For eHealth, 300 Mbps value in bracket should be justified. For reference, NGMN requirement for ultra high availability (95% location and time) & reliability (99.99999%) @ 1 ms E2E latency is 10 Mbps DL and UL.

	TIM
	Support DT to explicitly capture the different requirements in order to reflect the different relevance depending on the usage scenario. (This principle should be applied to all the KPIs - see also ITU-R “IMT-2020 Vision” sect 5)

	LG
	We consider user plane latency also includes the latency to deliver an application layer/packet via sidelink interface. In this sense, it would be good to add “sidelink” in 7.5 as the follows. 
The time it takes to successfully deliver an application layer packet/message from the radio protocol layer 2/3 SDU ingress point to the radio protocol layer 2/3 SDU egress point via the radio interface in both uplink and downlink directions and sidelink direction.

Overall, we consider that 10 msec would be the required end-to-end latency for eV2X use cases. Depending on the operation scenarios (e.g., V2V via direct sidelink or V2V via Uu relay), the required one-hop latency could be different. The required one-hop user plane latency could be determined accordingly to satisfy the end-to-end latency. For example, if V2V is done via Uu relay, the average user plane latency for UL or DL could be set to [2] msec considering the latency at BS side (potential delay of CN), and if V2V is done via direct communication using one-hop sidelink, [10] msec latency can be considered. For the packet size, we consider that further progress on SA1 is necessary. Until then, 300 bytes (same requirement in LTE V2X) can be used tentatively. With these, we propose the following definition for eV2X KPI. 

Communication availability and resilience for eV2X can be evaluated by the success probability of transmitting [300 bytes] with user plane latency requirement (7.5) of [10] msec at a certain communication range (e.g., 500 meters) when direct communication via sidelink is assumed and with user plane latency requirement (7.5) of [2] msec when message is relayed via BS.  Note that target communication range is dependent of deployment and operation scenario (e.g., the average inter-vehicle speed).
The target communication availability and resilience for eV2X should 10-5.


	SK Telecom
	Need to clarify use cases. Reliability and data packet size should be defined in signal processed data(e.g. after sensor processing in V2X) transmission and raw data(e.g. video streaming in V2X) transmission cases, respectively.

	Sony
	Our view is that NR needs to support high data rates (e.g. of the order of 200-300Mbps) with low latency (<1ms) and high reliability (up to 1-10^-5) for applications such as virtual reality and gaming. This requirement is not limited to the surgical robots. We could update the text as follows:

3GPP system shall support reliability up to 1-10-5 within 1ms for use cases such as eHealth surgical robots operating mainly in very deep indoor environment, VR and gaming. This reliability performance shall be supported together with user experienced data rate in the order of 300Mbps.


 eq \o\ac(□,6)<Part 6 (KPI values: 7.9 Reliability)>
	Proposed Way forward
	Further discuss in order to clarify the need for high reliability (e.g., 1-10^-5) together with latency (e.g., 1ms) and high data rate (e.g., 300Mbps) for the V2X use case and for eHealth surgical robots use case.
Add the following description and remove all text with square brackets.
A general URLLC reliability requirement is 1-10-5 for X bytes in 1ms.The data rate is here given by X*8/1ms, e.g.  20*8/1ms = 160kbps for X = 20bytes. 
Use case specific reliability requirements, e.g. for V2X, are FFS.
------------------------------------------------- BEGIN TEXT PROPOSAL ------------------------------------------
7.9
Reliability
Reliability can be evaluated by the success probability of transmitting X bytes NOTE1 within 1ms, which is the time it takes to deliver a small data packet from the radio protocol layer 2/3 SDU ingress point to the radio protocol layer 2/3 SDU egress point of the radio interface, at a certain channel quality (e.g., coverage-edge).
The target for reliability should be 1-10-5 within 1ms.
A general URLLC reliability requirement is 1-10-5 for X bytes in 1ms. The data rate is here given by X*8/1ms, e.g.  20*8/1ms = 160kbps for X = 20bytes. 
Use case specific reliability requirements, e.g. for V2X, are FFS.
NOTE1: Specific value for X is FFS
Table 7.9-1: Reliability in each deployment scenario for each usage scenario
Reliability

Indoor Hotspot

Dense Urban

Rural

Urban Macro
High Speed

eMBB

mMTC

URLLC

[Editor’s notes: The relevant use cases (V2V, V2I, or any others), deployment scenarios and the traffic model should be clarified.]
Communication availability and resilience for eV2X can be evaluated by the success probability of transmitting [X bytes] with user plane latency requirement (7.5) of [TBD] msec at a certain communication range (e.g., 500 meters) [, and a latency for  small packets (7.6) within [TBD] ms].

The target communication availability and resilience for eV2X should [TBD].
[Editor’s notes: other KPIs and use cases for eV2X may be added if needed after progress in SA1.]

3GPP system shall support reliability up to be 1-10-5 within 1ms.for use cases such as eHealth surgical robots operating mainly in very deep indoor environment. This reliability performance shall be supported together with user experienced data rate in the order of [300Mbps].
[Editor’s notes: The requirement expressed above as specific to eHealth can be moved later to a separate section if we agree to have a dedicated section to use cases special combinations of KPIs to be met together]
----------------------------------------------- END TEXT PROPOSAL -----------------------------------------------
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