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1 Introduction 
During the recently completed RAN3 study on RAN Sharing enhancement, significant focus was given  on the handling of S1 Overload related procedures, Mobility Load Balancing (MLB) with particular reference to Mobility Settings Change (MSC), and traffic monitoring in RAN Sharing Situations and it was concluded that relevant procedures need to be enhanced or new procedures have to be introduced [1]. Further, the use of common CBC and signalling-based MDT can cause new implications that need proper solutions. Also, in this study a realistic deployment scenarios were identified and this may require further modification to existing procedures or addition of new procedures.. 
Given the importance of RAN Sharing in order to bring down the CAPEX and OPEX by service providers, the Objective of this contribution is to justify the need for further work on RAN Sharing enhancement.
2 Discussion

2.1 Deployment Scenarios:

In RAN3 #84, the deployment scenarios as set out by SA1 in TS 22.101 were taken as baseline and further refined as follows by RAN3 for further consideration:

a)
static allocation, i.e. guaranteeing a minimum allocation and limiting to a maximum allocation,

b)
static allocation for a specified period of time and/or specific cells,

c)
first UE come first UE served allocation, namely an equal access by sharing operators to available resources in the cell.

· per PLMN resource limitation, taking place when the cell reaches an overloaded status, may be enforced.

The third one is considered as the more realistic deployment scenario and this may require alternations to exiting procedures to indicate the actual resource consumption per participating operator.

2.2 S1 Overload Procedure:
In case of GateWay Core Network (GWCN), the existing mechanism is not capable of indicating MME overload per PLMN granularity. This will result in a situation where an overloaded PLMN can easily starve another PLMN and thus leading to unfairness. Also, selective access class barring (ACB) is impossible per PLMN-ID. In order to rectify this, two high-level solutions were under consideration as presented in TR 36.856 [2]. These solutions need proper evaluation.  Further, One of the solutions presented may require enhancments for a normal MME to  reuse  GUMMEI List for indicating load per PLMN-ID. In either case, whenever multiple Overload procedures are triggered for different PLMN-IDs, the situation that the last Overload Start/Stop will override the existing triggers may happen – this, however, needs to be avoided.  

2.3 MLB and MSC:

The following agreements were made in relation to MLB and MSC:
Resource Status reporting should be enhanced on a per PLMN ID or group of PLMN ID basis. This implies that part or all of the load information may be reported on a per sharing operator basis.

On the issue of whether Mobility Settings Change has to be enhanced together with Load Reporting enhancement which was agreed already, the following apply:

· MSC per PLMN is connected to, but not dependent on, SON UE grouping discussion. 

· Enhancement to Load Reporting and MSC may be considered interrelated.
All these mean the need for additional work.
2.4 Traffic Monitoring:

Concerning the topic of “Support for Measurement of traffic volume per QoS profile per participating operator”, aggregated DL and UL data volume are collected per PLMN and per QoS profile parameters. Depending on Sharing Operators agreement, QoS profile may be limited to a subset of standard parameters (e.g. QCI). This requires further evaluation and interaction with other groups, e.g. SA5/RAN2.
2.5 The use of common CBC for PWS:

The cell broadcast centre (CBC) is part of the core network and connected to the MME via the SBc reference point [2]. In the case of GWCN, given that the EPC is also shared, employing a single common CBC is straight-forward. On the other hand, in the case of MOCN, a single common CBC has to be connected to different MMEs belonging to different PLMNs and all these different MMEs will then connect to a given shared eNB. If this is the case, it is not clear whether an eNB has to be subject to different Warning Message Transmission Procedures to broadcast the same warning message. This is because different MMEs belonging to different PLMNs may trigger different WRITE-REPLACE WARNING REQUEST to broadcast the same messages. There will also be implications in terms of how many times a shared eNB has to remotely activate UEs in order to enable them to receive CBS messages. In the case of CMAS, feedback is needed from an eNB – this again implicate in terms of how many times feedback needs to be sent.

On the other hand, if one PLMN is allowed to broadcast warning messages through the shared eNB, how can other PLMNs sharing an eNB make sure that they in fact broadcast warning messages in their operating areas? Does it mean that in shared areas, these PLMNs do not fulfil the requirements of broadcasting any warning message? If this is not the regulatory implication noted in [4], what other implications are intended.
2.6 Signalling-based MDT:

According to current mechanism, eNB has no way to know other target TCE for a specific UE’s MDT log reporting. Hence, enhancement is needed.

Observation 1: All these imply that additional work is required to fulfil the RAN Sharing related agreements made.
Proposal 2: RAN is kindly requested to Agree WI on RSE.
3 Conclusion and proposals
Based on the recently completed RAN3 RSE SI, this contribution justifies further work required on RAN Sharing enhancement. It further makes the following Observation and a proposal:
Observation 1: All these imply that additional work is required to fulfil the RAN Sharing related agreements made.

Proposal 2: RAN is kindly requested to Agree WI on RSE.
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