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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.
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 paper discusses the proposal to introduce a new UE identity retrieval procedure on the S1 interface (S2-144679).
Discussion

Justification

UPCON CN based solution relies on the information about congested cells provided by the OSS. During the course of the study phase it was discussed and understood that given the nature of the information provided by OSS this is not a real-time solution. Furthermore it was emphasized and acknowledged that due to certain functionalities used in the RAN, e.g. CA or DC the information about UE’s serving cell can be inaccurate. Certain level of the inaccuracy is thus considered as acceptable and the common understanding is that a rough estimate about the number of UEs located in the congested cells is sufficient to trigger congestion mitigation action expecting that this would suffice to alleviate the actual congestion.
In light of the said above, with the common understanding that a certain level of location inaccuracy is part of the agreed solution especially when the radio conditions are being considered to be not stable (e.g. congested), a claim that new UE identifier retrieval procedures are needed to achieve accurate information about all UEs potentially being a subject to RAN congestion does not hold.
Observation 1: UE location inaccuracy is accepted part of the solution.

Application of the UPCON CN based solution
The typical cases where congestion may occur are usually well known to an operator in advance. It can be referred to scenarios where congestion is anticipated, these are events causing a gathering of a large number of users, e.g. sport or other social events, peak hours at shopping malls etc.
In majority of these cases operators can predict where and when congestion can arise. In case that it is desired to have a better UE location accuracy, it is certainly possible to activate LUR for the affected cells ahead of time of the anticipated congestion and so over a short period of time acquire a good knowledge of the UEs located in cells that are affected by RAN user plane congestion. This graceful approach will certainly not add a high load to the S1 interface.
It is acknowledged that there can also be sudden unexpected events causing congestion scenarios, e.g. social media triggered. In such rare events where such unanticipated congestion occurs, the newly proposed solution does not help abate but rather can exacerbate the situation as additional load will be added to the involved eNodeBs and MMEs (see next sub-clause). 
Observation 2: Using LUR to improve the UE location accuracy is a graceful approach that won’t cause a high S1 load.

Technical aspects of the new UE identifier retrieval procedure

The new UE identity retrieval procedure implies that a multiplicity of MMEs in the pool will by a method of request/response retrieve the identifiers for all UEs served by cells that experience RAN user plane congestion.

Each eNB must generate the information where it is required to compile data on all UEs served by each MME requesting this data in a dynamic and timely manner for the information to have any validity, taking into consideration possible UE mobility and offload that may be already occurring to alleviate the congestion locally.

Following the logic of the ‘justification/reason for change’, to ensure that the necessary location accuracy is provided, the procedure needs to be frequently repeated during the whole duration of the congestion.

It is emphasized that in case of eNodeB that can handle a large number of cells and UEs, each request and response will consist of very large messages potentially consisting of thousands of ASN.1 coded identifiers. Both, eNodeB and the affected MMEs must perform the task of encoding and decoding at each instance of time such a request is issued. This is particularly true if one thinks of dense hot spot scenarios where many UEs will populate a cluster of cells, all potentially congested.
Encoding and decoding of thousands of ASN.1 coded identifiers is a highly processing power consuming procedure that will add even more load to the already congested eNodeB and further compromise the RAN performance as well as add processing load to the involved MMEs.

Given that the new procedure is not event triggered, i.e. it is not triggered upon movements of UEs in/out of congested cells, the high cost of decoding very large messages needs to be associated to the high frequency of signalling needed to spot in a timely way UEs that moved in/out of the congested area. On the contrary, existing procedures such as LUR are event triggered, namely they provide information on a change of UE location only when such change occurs. In most of the cases hot spots of traffic are located in geographically defined areas and the amount of procedures/processing power needed to identify mobility of a portion of UEs would be less than in the case of very frequent and large updates on the UEs populating one/more congested cells.
Observation 3: Given the properties of the new procedure, if used it will add additional load to the already congested eNodeBs as well as involved MMEs and further compromise RAN performance and impact end-user performance.
Conclusions
This paper discusses the introduction of the new procedure retrieving UE identifiers over the S1 interface taking the following aspects into consideration:

· Justification/Reason for change.

· Applicability of the UPCON CN based solution

· Technical aspects of the new UE identifier retrieval procedure

Based on the analysis above it is concluded that:

· Inaccuracy of the UE location is accepted part of the UPCON CN based solution.

· In the vast majority of the scenarios where UPCON CN based solution is applied LUR is an efficient and graceful approach to have a good UE location accuracy.

· The properties of the new UE identifier retrieval procedure will wind up the RAN congestion by adding additional load due to the need to decode and encode thousands of identifier when consuming and generating retrieve request/response messages. Additional high load will be added to the involved MMEs.

The sourcing companies consider 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 from SA2#106 S2-144679.
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