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I. Introduction

It’s very common that some failure (e.g. network congestion or software crash) happens during file downloading and it’s not economical to start the file downloading from scratch. To better users’ experience especially for users to download a large size of file, it is proposed to add continued downloading scenario for the use case of software distribution.
II. Proposed Changes
************ START OF CHANGE ************
5.3
Efficient Software Distribution to large numbers of Users

Editor’s Note:
describe how the efficiency can be improved with the introduction of P2P regarding distributing software to a large number of users. 
5.3.1 Service Description
Operator A runs an IMS network with a large number of subscribers (e.g. more than 10 million) and a critical software bug in IMS client software has just been identified and the software patch needs to be distributed to every user as quickly as possible, otherwise, this software defect might bring potential serious security issues. 

Since the end users are geographically distributed in the network, the whole network is divided into different domains and some cache servers close to the end users in each domain have been deployed in order to reduce download time and lower cross-network traffic. 

(1)If some users (e.g. Alice and Bob in Area 1) request to upgrade their IMS client software or the network might request to upgrade end users’ IMS client software by force.  And then the software patch from the software source server is distributed into the cache servers in that domain. 

(2)The software patch is delivered to Alice and Bob from the cache servers close to them.

(3)As more and more cache servers request to cache the software patch from the software source server, the software source server might get congested, and instead the cache server might choose to download (parts of) the software patch from the domains that already cache the software patch.

Note: If the software patch is too large, and it will be segmented into parts in a fixed length (e.g. 1M bytes).
(4) As more and more users (e.g. Jerry and Michael) in Area 1 request to download the software patch, the cache servers in Area 1 might get congested. Since Alice has already cached (parts of) the software patch, she can provide (parts of) the software patch to Jerry and Michael.
(5) Before Bob collects all parts of the software patch, some unusual event (e.g. network congestion or software crash) happens, and as a consequence, Bob’s IMS P2P application client loses the connection tothe P2P application service.  Therefore, Bob’s IMS P2P application client has to re-establish the connection with the P2P application service. Bob’s IMS P2P application client doesn’t have to start downloading the software patch from scratch and then it interacts with the Software Source Server to continue downloading the remaining parts that have not been finished before such unusual event happens.
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Figure5.3 Efficient software distribution to large numbers of users
5.3.2 Service Benefit

With the introduction of Peer-to-Peer the software update can be distributed to large numbers of users in a short period of time with a proliferated way.
************ END OF CHANGE ************
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