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Abstract of the contribution: This contribution discusses aspects of the UPCON CN based solution with regards to the UE location as well as implications from adding a new UE identity retrieval over the S1 interface by providing some quantitative data on ASN.1.
Introduction

UPCON CN based solution enables PCRF to trigger congestion mitigation policies on UEs that, based on RAN O&M/OSS information are assumed to experience RAN user plane congestion. For LTE the list of affected UEs is provided to the RCAF by the MME(s).

This contribution provides a detailed analysis of the S1 load originating from the existing LUR and the new proposed UE ID retrieval approach (S2-144679).
Quantitative analysis of the S1 load - Introduction
From the ASN.1 perspective the effort involved in the new proposal proposal seems not to bring any benefit given that frequent enough reporting of UEs in a cell (aimed at knowing with good accuracy the UE position) implies a rather high S1AP signalling throughput, which results in numerous IEs to process and large messages to decode (see also S2-150259). Such bitrate and processing effort has to be sustained for the whole duration of the congestion and multiplied for the number of congested cells.

On the contrary, the existing location reporting procedures consist of a process configuration phase (Location Report Control) where one message has to be sent for each UE. However, these messages can be spread in time and would generate a rise of S1AP throughput that would only last for the configuration phase unlike the new proposal where the signalling load would last for the whole congestion. 

Following the configuration phase, the signalling load will reduce to cell change reporting messages, which are as frequent as handovers, i.e. not a lot of signalling load given that each of these Location Report messages is 46 Bytes large.

The result of the detailed quantitative analysis below indicates that the new proposal requires higher bandwidth on the S1 than LUR.
Detailed analysis
We consider the two options:
Case 1) Use of Location Report Control

Case 2) Use of a single message to report UE IDs as per new proposal
Analysis of Case 1
The Location Report Control message is sent from the MME to the eNB to trigger on a per UE basis location reporting.

Location Report Control message (to setup the location report procedure, see TS36.413) size:

Message level: 1 Octet for Message Type + 1 octet for the procedure code + 1 octet for the message type criticality

IE container level: 1 octet open type length indicating the length of the overall list of IEs (could become longer than 1 octet if the data becomes large) + 1 octet (optionality bit + padding) + 2 octets (number of included IE's in the IE-container)

IEs:

MME UE S1AP ID: 2 octets IE-Id, 1 octet criticality, 1 octet open type length, 1 octet integer length, 4 octets data (assuming that the ID has a high value occupying 4 octets)

eNB UE S1AP ID: 2 octets IE-Id, 1 octet criticality, 1 octet open type length, 1 octet integer length, 3 octets data (assuming that the ID has a high value occupying 3 octets)

Request Type IE:
1octet extension indication and optionality indication plus padding + 1octet for the Event Type IE (extendibility bit+3bit data value) + 1octet for Report Area IE (extendibility bit+1bit data value)
Total for Location Report Control size == 27 octets
Note: this is an overestimation of the size as the eNB S1AP ID and MME S1AP ID could be shorter in size if the IDs have small values.

Location Report message (report of cell change from eNB to MME, see TS36.413) size:

Message level: 1 Octet for Message Type + 1 octet for the procedure code + 1 octet for the message type criticality

IE container level: 1 octet open type length indicating the length of the overall list of IEs (could become longer than 1 octet if the data becomes large) + 1 octet (optionality bit + padding) + 2 octets (number of included IE's in the IE-container)

IEs:

MME UE S1AP ID: 2 octets IE-Id, 1 octet criticality, 1 octet open type length, 1 octet integer length, 4 octets data (assuming that the ID has a high value occupying 4 octets)

eNB UE S1AP ID: 2 octets IE-Id, 1 octet criticality, 1 octet open type length, 1 octet integer length, 3 octets data (assuming that the ID has a high value occupying 3 octets)

E-UTRAN CGI IE: 2 octets IE-Id + 1 octet criticality + 1 octet extendibility + 3 octets PLMN ID + 4 octets CGI

TAI IE: 2 octets IE-Id + 1 octet criticality + 1 octet extendibility + 3 octets PLMN ID + 3 octets TAC

Request Type IE:
1octet extension indication and optionality indication plus padding + 1octet for the Event Type IE (extendibility bit + 3bit data value) + 1octet for Report Area IE (extendibility bit + 1bit data value)
Location Report message size == 48 Bytes
Analysis of Case 2 
Use of a single message to report UE IDs

Assumption: the message is structured similar to the Location Report message (see 3GPP TS 36.413):
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	ignore

	UE List
	
	1 .. <maxnoofUEs>
	
	
	EACH
	reject

	  >MME UE S1AP ID
	M
	
	9.2.3.3
	
	YES
	reject

	E-UTRAN CGI
	M
	
	9.2.1.38
	
	YES
	ignore

	Request Type
	M
	
	9.2.1.34
	The Request Type IE is sent as it has been provided.
	YES
	ignore


Here the size is calculated as follows:
Message level: 1 Octet for Message Type + 1 octet for the procedure code + 1 octet for the message type criticality

IE container level: 2 octet open type length indicating the length of the overall list of IEs (calculated as 2 octets given the large number of possible UEs) + 1 octet (optionality bit + padding) + 2 octets (number of included IE's in the IE-container)

IEs:

UE List: 1 octet criticality + 1octet number of IEs in the list

1 to max number of UEs of (MME UE S1AP ID: 2 octets IE-Id, 1 octet open type length, 1 octet integer length, 4 byte data (assuming that the ID has a high value occupying 4 octets))

E-UTRAN CGI IE: 2 octets IE-Id + 1 octet criticality + 1 octet extendibility + 3 octets PLMN ID + 4octet CGI

Request Type IE:
1octet extension indication and optionality indication plus padding + 1octet for the Event Type IE (extendibility bit+3bit data value) + 1octet for Report Area IE (extendibility bit + 1bit data value)
Total size for single message to report UE IDs assuming 1000 UEs in a cell == 8024 octets
Comparison of the S1 load
Based on the analysis above, the total traffic in Case 1) when sending Location Report Control messages for 1000 UEs from MME to eNB is of 27 kBytes, which can be spread along a time window that can be decided by the eNB. If all UEs location reporting has to be activated within e.g. 5 seconds (it could be activated over a longer window), 

The overall signalling throughput for a 5 seconds location report configuration phase will be of 5Kbyte per second == 43.2Kbps
Note that such signalling throughput will reduce to the signalling generated by the Location Report messages from eNB to MME once the Location Report Control procedures have been completed (i.e. after the 5 seconds window in the example above).
Assuming a handover frequency of 100 handovers per second (i.e. 10% of UEs in constant mobility), 
the reduced signalling throughput after Location Report Control procedures have been completed is 48Bytes*100 == 4.8Kbytes per second == 38.4 Kbps
If on the contrary a report of the overall number of UEs has to be made every second the overall throughput would be: 8024 Bytes per second == 64.192 Kbps 
Note that this throughput will not reduce with time and depend on the number of UEs in the cell. Given that the cell is congested it is assumed that the number of UEs will always be high.
Observation: there is no gain in having a single large message reporting all UEs in a cell given that the sustained signalling throughput is likely to be higher than with location reporting, assuming that location accuracy wants to be kept, and considering that the processing power for decoding large messages is much higher than for small messages.
Conclusions
This contribution provides a detailed analysis of the S1 load originating from the existing LUR and the new proposed approach (S2-144679).

Assuming 1000 UEs in a congested cell and location reporting signalling adopted, the calculated S1PAP throughput is ~43Kbps for the first 5 seconds (assuming all location reporting are configured in a 5 seconds window) and after these 5 seconds the throughput goes down to ~38Kbps assuming a constant rate of 100 handovers (i.e. 100 location reports from eNB to MME)) per second. Note the rate of handover is set to rather high values
On the other hand, assuming 1000 UEs in a congested cell and the new proposed UEs location retrieval approach is used every second to keep the desired location accuracy, the calculated S1AP throughput is ~64Kbps for the whole congestion duration.
Further, the new proposal implies processing of very large S1AP messages. In case of 1000 UEs in a cell these messages are of about 8KBytes, while messages involved in the location report procedure are all below 50Bytes. The task of decoding the message and scanning through all included UE Identities to find which cell each UE is located in may have to be divided in time not to affect control plane signalling traffic real-time characteristics.
Based on the analysis it is concluded that:

· There are no gains from using the new proposal with regards to the bandwidth required on the S1.

The sourcing company considers LUR as sufficient and light-weight means to ensure good UE location accuracy in the context of UPCON CN based solution and recommends that SA2 do not approve the new procedure for UE identity retrieval (as submitted in documents S2-150362 & S2-150363).
3GPP

SA WG2 TD


