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Abstract: Proposes a Traffic scenario on Electronic Shelf Label
1. Introduction
A traffic scenario on Electronic Shelf Label is added in Clause 6.x

2. Reason for Change
The suggested traffic scenario provides new promising scenarios and additional KPIs for ambient power IoT device deployment.  

3. Conclusions
<Conclusion part (optional)>

4. Proposal
It is proposed to agree to the following changes to 3GPP TR 22.840 1.0.0




* * * First Change * * * *
[bookmark: _Toc113387661]2	References
[ref1]	https://www.rfidjournal.com/esls-are-becoming-more-affordable-for-retailers
[ref2]	https://www.newswire.ca/news-releases/sobeys-pilots-smart-cart-the-first-intelligent-grocery-shopping-cart-803013190.html
[ref3] https://en.wikipedia.org/wiki/Electronic_paper

* * * Next Change * * * *
6.x	Traffic Scenario on Electronic Shelf Label
[bookmark: _Toc355779204][bookmark: _Toc354586742][bookmark: _Toc354590101]6.x.1	Description
Recently, a growing number of electronic shelf labels (ESLs) have been deployed in retail industry. The technology has freed the retail stores from labour-intensive paper label replacement work, where a typical grocery store needs to replace about 10,000 price tags per week [ref1]. The ESLs also help retailers and manufactures to use real-time inventory data to optimize inventory and automate shelf refilling.  More importantly, the ESLs and smart shelves system enable retailers to build a better, friendly, and smarter shopping experience to improve shopper engagement. For example, some retailers have integrated electronic shelf label with smart shopping cart to bring better shopper engagement by guiding customers in the store to their shopping items quickly and reduce customer line-up time to zero [ref2]. Additionally, data collected from ESL system provide good insights on consumer shopping behaviours, which allows retailers to implement a dynamic pricing strategy.
The ESL device is usually equipped with battery, RF module, microcontroller, plastic housing, electronic paper display, and sensors. Although, most recent electronic paper technologies allow ESL units to draw minimum to zero energy from battery to keep static text and images [ref3], from time to time, battery replacement still make environment-friendly concern and maintenance cost two pain points for most retails when the mass deployment of these labels becomes mainstream.
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Figure 6.x.1-1: Electronic Shelf Labels deployed in a retail store
In the coming years, Ambient-powered ESL is going to gain momentum in the market. It will dramatically reduce the cost of ESLs. And battery change, from both environment-friendly and labour-saving perspectives, is no longer a concern for retail stores. The Ambient-powered ESL helps to automate several store routines, e.g. price tag change, stock refilling, dynamic price adjustment, customer behaviour analysis, etc. Integrated with a rich set of 5G features, the Ambient-powered IoT ESL is potentially going to drive the next wave of retail industry ESL system upgrade.  
In addition to benefits gained from battery-less deployment, thanks to the 5G Ambient IoT system in the retail store, now the store manager does not need to worry about the long-lasting issue where some items’ paper price labels do not match advertised flyer prices. He can just feed the store management portal with the same source pricing data used for weekly flyer promotion. The Ambient IoT store management system will then automatically update the affectedly Ambient IoT price tags based on the same pricing strategy as the store flyer. This process can be done remotely without presence of store clerks. It usually completes in just a few minutes. Previously, to get similar task done, the process might require four night-shift clerks on-site to complete for a large retail store. 
In another scenario, the Ambient IoT ESL unit, equipped with temperature sensor, could be used to monitor anomaly in the frozen food area, and report to the store management platform periodically. An anomaly alert then triggers the store management platform to page store clerks to check the status of the freezer. On the smart shelf, the Ambient IoT system could report that items on the self are now out of stock. Store clerks will then be notified to refill the shelf in a timely manner. 
Shopper engagement-wise, when a customer walks into the store, with the help of positioning service provided by the 5G Ambient IoT system, after entering the item’s SKU on his mobile phone app, he/she could quickly find the desired item at a specific Shelf, Bay, and Aisle, guided by the store map on his/her mobile device. In previous shopping experience, sometimes he/she needs to ask a few store clerks until the desired item could be found in the store.   

6.x.2	Assumptions
We assume a retailing giant starts to deploy 5G Ambient IoT based ESL system in their stores. The retail store, average 170,000 square feet, offer more than 100,000 different items. The ESL devices are installed on the 6-shelf racks with dimension of 1.8mx1.2mx0.5m. In addition to the Ambient IoT label, some items on the shelf are also attached with trackable tags.  The estimated device density could be as high as 50 units.
In the other assumption, we assume the Ambient IoT system has a communication service availability of 99%. This implies there might be 1% Ambient IoT devices could not be reachable even after multiple retransmissions. For a retail store with 2,000 different items to update price tag, this means about 20 ESL price tags need to be updated with human intervention. This workload is acceptable for such a store.

6.x.3	Potential Key Performance Requirements
[PR.6.x.3-1] The 5G system shall be able to support Ambient IoT devices with the following KPIs

Table 6.x.3.1 – Potential key performance requirements for Electronic Shelf Label use case
	Scenario
	Max. allowed end-to-end latency
	Communication Service Availability
	Reliability
	User-experienced data rate
	Message Size
	Device density

	Communication Range
	Service area dimension
	Device speed
	Transfer interval
	Positioning service latency
	Positioning service availability
	Positioning Accuracy

	Automated warehousing
	1s
	99%
	NA
	10kbps 
	256bits for pricing data
	50/
	10m-30m indoors
	170,000 square feet
	stationary
	1hr 
	2s
	NA
	1m
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