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Disclaimer: This document and the related SID proposal are not intended to a general service aspect of DLT (Distributed Ledger 
Technology, or blockchain technology) but are intended to introduce possible introduction and use of interactions b/w a certain type of 
DLT (as a service layer) and 3GPP transport layer, specifically for Service Robot use case scenarios.

Part I is in S1-203180
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A list of Blockchain activities (in mobile 
industry)

GSMA WP’s:
• #1 2017 “Blockchain for Development: Emerging Opportunities for Mobile, Identity and 

Aid”
• #2 2018/07 “Blockchain – Operator Opportunities” (AT&T, DT, GSMA, KPN, Monty)
• #3 2018/09 “Distributed Ledger Technology, Blockchains and Identity – A regulatory 

overview” (focusing on “digital identity”)

3GPP: 
• SA1: attempted to spin DLT (traceability aspect) off from SLIM 
• SA6: S6-200699
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A quick summary #1
GSMA WP #1 2017: “Blockchain for Development: Emerging Opportunities 
for Mobile, Identity and Aid”
• Use Case 1: Blockchain and Self-Sovereign Digital Identity
• Use Case 2: Blockchain and International Aid Delivery
• Use Case 3: Blockchain and Humanitarian Cash Payments

Allen, C. (2016). ‘The Path to Self-Sovereign Identity’. Available at: http://www.lifewithalacrity.com/2016/04/the-path-to-self-soverereign-identity.html [Accessed 15 Nov. 2017].
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A quick summary #2
GSMA WP #2 Jul. 2018: “Blockchain – Operator Opportunities” (AT&T, DT, 
GSMA, KPN, Monty)
• Objectives: to improve biz process, to reduce costs, and to enable new biz opportun.
• Opportunities arising in a sharing economy: prosumer (consumer + provider)

• Supply Chain Management
• Self-Sovereign Identity: bridge the gap b/w real and digital identities
• Content distribution: remove intermediaries from the process (directly from content 

provider straight to CSP customer devices)
• Crypto-wallet: who is going to be the bank? Still the conventional bank or MNO (CSP)?
• Smart city
• ads
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A quick summary #3
GSMA WP #3 Sep. 2018: “Distributed Ledger Technology, Blockchains and Identity – A 
regulatory overview” (focusing on “digital identity”)
•
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Other common views on new biz 
opportunities

1. Record of transaction (e.g., who did what, when, where, and what’s the result) 
2. Banking: Internet of Money (cryptocurrency)

• Secure money storage
• Avoid intermediaries  simpler, faster, cheaper

3. Financial assets:
• Stocks, real estates much more efficiently transacted than using conventional system

4. SCM: Monitor, track, verify (no fraud)
5. Luxury goods (e.g., diamond): transparency, security and trust
6. IPR: e.g., using timestamp (authenticity)
7. Digital identity: Know Your Customer (KYC), anti-money laundry 
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Observation
Generic: What if two Robots (miners) generate blocks at similar times?
• Only one would and could be accommodated as the subsequent block of the latest block 

(last block) attached to the chain in consensus
• In multi-robot service operations: What if two Service Robots generate blocks (containing 

info on their work status, work completed, etc.) from the “same” latest block of the chain?
• In cryptocurrency operations: can one trust an orphan block (not part of the chain) to 

make transaction for another/new item/service? (Yes or No)

Orphan block
• The only one block that is accepted by the chain is to be added to the chain whereas the 

others, if any, are NOT ultimately accepted by the chain although each of them is valid 
transaction.

• “valid”: the previous block is correct and the transaction is correct/true

Observations (via examples)
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How a block becomes an orphan

The two blocks which are not added to the 
chain yet, are valid and correct. But no more 
than one block will be accepted to the chain. 
The rejected one(s) will be an orphan block.

G

10min
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Examples
Pre-cond.: Service Robots are recording their task status info on a block to 
add to the chain
Service flow: Orphan block and its relocation to the chain; event1, event2,…
•

G

G

Case #orp1

Case #orp2
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Examples (cont.)
P#1: Is the timestamp of a block in the chain all in a chronological order?
• In practice, No 

P#2: In a real-time or semi real-time service operation, is orphan block-
caused degradation acceptable?
• If not acceptable, is this the cul-de-sac of the DLT technology (e.g., for robotics 

applications)?

aG

b a

c

c
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Use case scenarios to study (1/)
P#3: What if target is set low?
• Difficulty is greater, block generation rate is lower  then orphan block generation rate is 

decreasing, is this claim correct?

P#4: Any other service scenario to lower the orphan block generation rate?
• Using transport layer interactions
• Jointly optimized design (b/w 3GPP transport and DLT) 
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Consideration Points
Possible design considerations to derive stage-1 requirements 
• Delay of: sharing, making a block as another starting point of new transaction, etc.
• Variance of (preferred performance measures): e.g., variance of delay (an old-aged task 

record will become available after a longer period of time)
• Energy consumption (computation), 

Objective #3 (out of SID proposal, 3171)
Transport-layer support for efficient distribution of task status information of multiple 
robots(e.g., when using distributed database such as DLT)


