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1	Introduction
The RAN ad-hoc meeting on requirements and scenarios for the Next Generation Access technologies outlined an ehealth-related task (referred to as “[5G-AH-10] eHealth” by the RAN Chairman) to be discussed and further clarified over email until TSG#71:
 [5G-AH-10] eHealth (Orange)
- Goal is to clarify: what do we need to evaluate for eHealth use cases; what KPIs need to be modified or whether new KPIs are needed; if new scenarios are needed and, if so, their description (including new traffic model)
The goal of this email discussion is to:
1. Progress the understanding of the requirements of eHealth use cases, identify the requirements and KPIs that needs to be modified in the TR38.913  and agree on relevant target values e.g. translate target E2E latency figures coming from the eHealth verticals and presented during the ad-hoc into relevant Radio control and user plan latency target limits, agree on reliability target value(s) to be considered in the TR, etc
1. Understand whether the deployment scenarios already agreed in the TR are relevant to evaluate the eHealth use cases and if new scenarios are needed, propose the necessary description including traffic related elements

We propose to take as starting point for this discussion the requirements in the text proposal presented by Orange in RPa160074 during the Jan.16 RAN ad-hoc.
Companies are invited to provide their views on this draft text proposal and propose revisions or additional input so that we can submit a consolidated text proposal to TR38.913 with broader support to March RAN plenary.
Similar to other discussions, we propose to structure the discussion over two phases:
- 1st phase: 4-21th February to collect initial comments and views from companies; This phase is started on Feb 4th
- 2nd phase 22-26th February to consolidate a text proposal for TR38.913 to March RAN plenary.
2	Summary of email discussion
	Company
	Views
	Answer from rapporteur of the discussion

	Ericsson
	They provide good input on how to set the reliability target. Some other comments:
- Regarding evaluation methodology, we wish to limit the amount of system-level evaluations. It would be nice if the use cases and deployment scenarios could be used to generate requirements and prerequisites for evaluations that can be done on link level. For  example, with the Robotics use case in mind we could select a channel model and channel quality for which the 99.9999% reliability and 10ms latency should be reached.
- Couldn’t it be simpler to handle reliability in the reliability section and leave it out of the user plane and control plane sections? The reliability definition has a delay component.
	Ok for treating reliability in the reliability section

	Samsung
	Although this comment is sent on this eHealth email discussion, we have a general question taking eHealth as an example: Is it really a good approach to have requirements per service in the TR ?
[bookmark: _MailEndCompose][… example] 
If we have another service that has the same/lower requirements would we also list that separately in the TR ?  An alternative would be to group requirements from different services together to one common denominator. Was this not the intention with usage scenarios ? Should we thus not only capture requirements per usage scenario (at least as much as possible) and not refer to individual services in the TR ?
p.s. for the 2nd quoted requirement above, was it not already commented in the RAN adhoc that the for the surgical robot scenario, the reliability/low delay would be very high in one direction (control) with also low throughput requirement (i.e. URLLC), and in the other direction we would have a high data rate requirement with a higher delay tolerance (video, eMBB?). 
	we are fine with grouping the requirements as much as possible but then we need to reflect  somewhere (Annex) combinations of requirements that need to be fulfilled togather for some use cases.
Regarding Latency see comment below

	Fujitsu
	It might be helpful to consider separately the requirements which must be met to support particular services or applications and any related targets adopted for the 3GPP study.
This could be done by separating the detailed text describing the use cases (such as eHealth), perhaps in an Annex, from the target values for each KPI (which might have some grouping applied).
Another important aspect is to capture at least some of the different combinations of KPI values that may be needed (since it will not be possible to simultaneously achieve the highest possible reliability in combination with lowest latency, highest bit rate and highest spectral efficiency etc).
So as an example for eHealth, possible wording (related to the specific use case) could be something like:- For use cases such as eHealth surgical robots operating mainly in very deep indoor environment, the 3GPP system would need to support reliability up to [99.99999%] together with E2E latency in the order of [10ms] and user experienced data rate in the order of 300Mbps.
Whether any of these values appear directly as KPI targets might depend on any grouping which is done. Just as an example, if there was use case requiring even higher reliability with similar latency and data rate, then we might choose to capture that combination of values as a KPI target instead. 
	Agree

	Orange
	Anders: We agree we need to limit as much as possible the system level simulation (but maybe we still need one system level evaluation for the URLLC family..). We are open to discuss further your proposal on Link level evaluations. Could you please propose some text for the text proposal on this? . Regarding reliability I agree we keep it in the reliability section  and out of the latency one, but there are some other grouping of requirements that need to be fulfilled in parallel that we need to formulate clearly In the document, because considering them separately (is of course easier to achieve) but would not fulfill the use case demand at the end. 
Gert-Jan: Mentioning the use case at this stage of the discussion was a way to keep clarity on where the requirements comes from. If we add a table per KPIs as proposed during the meeting to relate the applicability of one KPI or deployment scenario to eMBB, mMTC, URLLC, etc then we can remove this reference to the use case from the main text and eventually mention it in an annex for information. We believe that mentioning one single target value for each KPI (reflecting the most challenging use case requirement) is ok but for each one of these KPIs we believe we need to add a requirement that the system should be scalable and deliver intermediate values of performance allowing us to move from the extreme angles of the famous requirements' triangle toward the center in a flexible way... (I hope this clear). 
Tim: We believe that the target KPIs values that we will put in the TR38.913 should take into consideration the values coming from the use cases families including extreme use cases we are trying to fulfill with the NGAT. From our perspective eHealth is one of the most demanding URLLC use cases and the target reliability values that will be considered in the TR 38.913 should at least fulfill this use case. We totally share your view that we need to mention in the document combinations of KPIs figures that need to be fulfilled together.. but we are open to discuss grouping of some of these combinations (pick the most challenging combinations maybe) to avoid listing all specific use cases combinations...
	

	ZEATA (K.Holley)
	Just to point out that you cannot do tactile robotics without a low latency uplink.  So you need the command/feedback loop to be low latency.  There may be an auxiliary video link in one direction.  If it were me designing it I would have low quality video on the uplink with low latency and then higher quality video with higher latency.  So the surgeon can see what he is doing and then wait if the picture isn’t currently clear enough.  But I guess that concept would need verification…

	Low latency will have to be supported in DL and UL 

	Samsung
	I’m fine with whatever the true requirement is (but also in your “if it were me designing” it seems we do not have a 300Mbps with 10ms latency).
Btw, I think the proposal from Tim might be sensible ? E.g. collect comments for specific services in an annex, but then only capture the resulting URLLC or mMTC requirements in the body of the TR. What do you think ?
	

	Huawei
	We are having similar discussions in several email discussions (in mMTC which includes some URLLC cases for machine-type devices, and in V2X) on the methodology for capturing requirements for use cases that should meet several challenging KPIs simultaneously. It seems the common thread is that all these use cases belong to the URLLC family and could be expressed in a single place (reliability KPI).
It makes sense to us that we could collect all these URLLC use cases and formulate each of them using only the reliability target (as I proposed under mMTC), since the reliability target inherently includes other KPIs. For V2X we felt the need to propose a second definition of reliability. The definition of reliability could be adapted as needed for other URLLC use cases. For example some specific additional requirements may apply for eHealth wearable devices in terms of battery capacity and lifetime (maybe more on the order of 100mAh than 5Wh).
After we collect all the reliability targets for all these use cases in the URLLC family, then we can take a look and see if there is any redundancy that we can remove for the use cases that share the same definition of reliability. Of course that should not only consider the targets but also the deployment scenarios. In the end, we may keep these scenarios in an appendix as was suggested.
The triangle may not be the best way to look at these different use cases. The octogon (attached) is actually a better pictorial representation of the limits for which the system needs to be designed.
	Agree on the principal
please see revised  proposal below

	Fujitsu
	Thanks for providing the octagon.
I would like to support your suggestions below (Huawei).
Just a minor comment that "high importance" may not always correspond to requiring a high value for the KPI, but could imply that some particular value must be achieved to support a given use case.
Should this label be modified to something like "high KPI value"?
	Agree on the principal
please see revised  proposal below

	IAESI
	The target for coverage should be [164dB].
It is not possible to put numbers without having a justification. I looked on Internet to find the source of this number and found the following link, presenting a calculator (see also attached) :
https://www.google.co.il/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0ahUKEwi5gI-d9o3LAhWHnRoKHd6fC5gQFggaMAA&url=https%3A%2F%2Fhome.zhaw.ch%2Fkunr%2FNTM1%2Ftools%2Fsimplified_gsm_link_budget.xls&usg=AFQjCNGG9X0SS3NtzoJEgvY2y-iVoKOTIg&sig2=aO7WGaSU2nvL2EG80v4dLQ&bvm=bv.114733917,d.bGQ
which indeed presents for GSM an allowable link budget of 143.9dB in uplink so 20dB more makes 164dB.
But if you look to see how this number is calculated, you will not see the matching to eHealth:
· The transmit power is 33dBm (I do not see an implant resisting 15 years without battery recharging transmitting at more than 1dBm)
· The indoor penetration loss is 0dB (while for deep indoor should be considered 30-40dB, as a simple outdoor-to-indoor (regular one) is 20dB).
· Other losses are arguable.

So there are at least 33+30 = 63dB less, i.e. the outdoor propagation loss is at best 164-63=101dB.
Even so, it looks that there is no interference considered at receiver. An urban network is always interference limited, especially a much denser one.
	We believe that the 164 assumption reflect the deep indoor screnario. But we keep it between brackets to allow more discussion




[bookmark: _GoBack]3		Proposed text for TR38.913

-------------------------------------------------- BEGIN TEXT PROPOSAL ----------------------------------------------------------
[bookmark: _Toc441264839][bookmark: _Toc441936094][bookmark: _Toc442082484]7.4	Control plane latency
Control plane latency refers to the time to move from a battery efficient state (e.g., IDLE) to start of continuous data transfer (e.g., ACTIVE).
The target for control plane latency should be [10ms].

[bookmark: _Toc441264840][bookmark: _Toc441936095][bookmark: _Toc442082485]7.5	User plane latency
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, where neither device nor Base Station reception is restricted by DRX.
The target for user plane latency should be [1ms] for UL, and [1ms] for DL.
The feasibility of lower target values should be assessed [0.25ms] for UL, and [0.25ms] for DL
[Editor’s notes: Detailed definition to be discussed.]

------------------------------------------------- END TEXT PROPOSAL ----------------------------------------------------------


[bookmark: _Toc441264842]-------------------------------------------------- BEGIN TEXT PROPOSAL ----------------------------------------------------------
7.9	Reliability 
Reliability can be evaluated by the success probability of transmitting [X] bytes within [1 ms], 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].
[Editor’s notes: The relevant use cases (V2V, V2I, or any others), deployment scenarios and the traffic model should be clarified.]

3GPP system shall support reliability up to [99.999%] for use cases such as eHealth surgical robots operating mainly in very deep indoor environment. This reliability performance shall be supported together with User plane latency in the order of [1ms] and user experienced data rate in the order of 300Mbps.	Comment by KARIM PETERS Fatima IMT/OLN: This is a combination of KPIs that needs to be fulfilled together fir eHealth surgical robots use case and we propose to capture it in the annex of the TR
[bookmark: _Toc441264843]
7.10	Coverage
"Maximum coupling loss" (MCL) in uplink and downlink between device and Base Station site (antenna connector(s)) for a data rate of [160bpsX bps], where the data rate is observed at the egress/ingress point of the radio protocol stack in uplink and downlink.
The target for coverage should be [164dB] corresponding to deep indoor environment.

[bookmark: _Toc441264844]
7.11	UE battery life
UE battery life can be evaluated by the battery life of the UE without recharge. For mMTC, UE battery life in extreme coverage shall be based on the activity of mobile originated data transfer consisting of [200 TBD bytes] UL per day followed by [20 TBD bytes] DL from MCL of [tbd] dB, assuming a stored energy capacity of [TBD5Wh].
The target for UE battery life should be [10 15 years].
------------------------------------------------- END TEXT PROPOSAL ----------------------------------------------------------


-------------------------------------------------- BEGIN TEXT PROPOSAL ----------------------------------------------------------
[bookmark: _Toc441264855]7.17	Connection density
Connection density refers to total number of devices fulfilling specific QoS per unit area (per km2). QoS definition should take into account the amount of data or access request generated within a time t_gen that can be sent or received within a given time, t_sendrx, with x% probability.
The target for connection density should be [1 000 000 device/km2] in urban environment.
Editor’s notes: The details of QoS definition is FFS.
Connection density for other environments is FFS
------------------------------------------------- END TEXT PROPOSAL ----------------------------------------------------------

-------------------------------------------------- BEGIN TEXT PROPOSAL ----------------------------------------------------------
[bookmark: _Toc441264861]9.2	Location/Positioning Service
The target for positioning accuracy is [<1m] Indoor and outdoor. 
-------------------------------------------------- END TEXT PROPOSAL ----------------------------------------------------------

4	Summary and Conclusion
It is proposed for TSG-RAN#71 to discuss and conclude on the description and proposal above.  
3GPP
