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1 
Introduction
There is a related discussion about high speed scenario, which a contribution can be found in [RP-161686], we propose to approve the text proposal below to be included in TR38.913.

2

Proposed text for TR38.913
-------------------------------------------------- BEGIN TEXT PROPOSAL ----------------------------------------------------------

6.1.5
High speed
The high speed deployment scenario focuses on continuous coverage along track in high speed trains. The key characteristics of this scenario are consistent user experience and critical train communication reliability with very high mobility. In this deployment scenario, dedicated linear deployment along railway line and the deployments including SFN scenarios captured in Section 6.2 of [5] are considered, and UEs are located in train carriages. If the antenna of relay node for eNB-to-Relay is located at top of one carriage of the train, the antenna of relay node for Relay-to-UE could be distributed to all carriages.
Some of its attributes are listed in Table 6.1.5-1.
Table 6.1.5-1: High Speed
	Attributes
	Values or assumptions

	Carrier Frequency NOTE1
	Macro NOTE2 only: Around 4GHz 

Macro NOTE2+ relay nodes: 
1) For BS to relay: Around 4 GHz

For relay to UE: Around 30 GHz or Around 70 GH or Around 4 GHz

2) For BS to relay: Around 30 GHz

For relay to UE: Around 30 GHz or Around 70 GHz or Around 4 GHz

	Aggregated system bandwidth NOTE3
	Around 4GHz: Up to 200 MHz (DL+UL)
Around 30GHz or Around 70GHz: Up to 1GHz (DL+UL)

	Layout
	Macro only:
· Around 4GHz: Dedicated linear deployment along the railway line as in Figure 6.1.5-1. 
RRH site to railway track distance: 100m 
Macro + relay nodes:
· Around 4GHz: Dedicated linear deployment along the railway line as in Figure 6.1.5-1. 
RRH site to railway track distance: 100m
· Around 30GHz: Dedicated linear deployment along the railway line as in Figure 6.1.5-2. 
RRH site to railway track distance: 5m.

	ISD
	·  Around 4GHz: ISD 1732m between RRH sites, two TRPs per RRH site. See Figure 6.1.5-1.

·  Around 30GHz: 1732m between BBU sites, 3 RRH sites connected to 1 BBU, one TRP per RRH site, inter RRH site distance (580m, 580m, 572m). See Figure 6.1.5-2.
·  Small cell within carriages: ISD = 25m.

	BS antenna elements NOTE4
	Around 30GHz: Up to 256 Tx and Rx antenna elements

Around 4GHz: Up to 256 Tx and Rx antenna elements

	UE antenna elements NOTE4
	Relay Tx: Up to 256 antenna elements
Relay Rx: Up to 256 antenna elements
Around 30GHz: Up to 32 Tx and Rx antenna elements

Around 4GHz: Up to 8 Tx and Rx antenna elements

	User distribution and UE speed
	100% of users in train
For non-full buffer, 300 UEs per macro cell (assuming 1000 passengers per high-speed train and at least 10% activity ratio)
Maximum mobility speed: 500km/h

	Service profile
	Alt 1: Full buffer
Alt 2: FTP model 1/2/3 with packet size 0.5 Mbytes, 0.1 Mbytes (other value is not precluded)
Alt3: [x] messagesNOTE5 per [1] second with 500km/h for sensor of reliability communication in train. 
Other traffic models are not precluded.


NOTE1:
The options noted here are for evaluation purpose, and do not mandate the deployment of these options or preclude the study of other spectrum options. A range of bands from 24 GHz – 40 GHz identified for WRC-19 are currently being considered and around 30 GHz is chosen as a proxy for this range.  A range of bands from 66 GHz – 86 GHz identified for WRC-19 are currently being considered and around 70 GHz is chosen as a proxy for this range
NOTE2:
For Macro, it is assumed RRH sharing the same cell ID or having different cell ID.
NOTE3:
The aggregated system bandwidth is the total bandwidth typically assumed to derive the values for some KPIs such as area traffic capacity and user experienced data rate. It is allowed to simulate a smaller bandwidth than the aggregated system bandwidth and transform the results to a larger bandwidth. The transformation method should then be described, including the modelling of power limitations.
NOTE4:
The maximum number of antenna elements is a working assumption. 3GPP needs to strive to meet the target with typical antenna configurations.
[NOTE5:
The message size needs further clarification for eMBB/URLLC and other types of services (e.g. safety).]
Figure 6.1.5-1: 4GHz deployment
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Figure 6.1.5-2: 30GHz deployment
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------------------------------------------------- END TEXT PROPOSAL ----------------------------------------------------------
-------------------------------------------------- BEGIN TEXT PROPOSAL ----------------------------------------------------------

7.9
Reliability
Reliability can be evaluated by the success probability of transmitting X bytes NOTE1 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.
A general URLLC reliability requirement for one transmission of a packet is 1-10-5 for X bytes (e.g., 20 bytes) with a user plane latency of 1ms.
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
	Urban Grid
	Highway

	eMBB
	
	
	
	
	
	
	

	mMTC
	
	
	
	
	
	
	

	URLLC
	
	
	
	
	
	
	

	eV2X
	
	
	
	
	
	
	


[Editor’s notes: The relevant use cases (V2V, V2I, or any others), deployment scenarios and the traffic model should be clarified.]
 For eV2X, for communication availability and resilience and user plane latency of delivery of a packet of size [300 bytes], the requirements are as follows:

· Reliability = 1-10-5, and user plane latency = [3-10 msec], for direct communication via sidelink and communication range of (e.g., a few meters)
· Reliability = 1-10-5, and user plane latency = [2] msec, when the packet is relayed via BS.
For High speed, for sensors of reliability communication in train and user plane latency of delivery of a packet of size [x bytes], the reliability requirements needs further clarification:

Note that target communication range and reliability requirement is dependent of deployment and operation scenario (e.g., the average inter-vehicle speed).
[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 ----------------------------------------------------------
