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1 Introduction

After its approval in RAN#62 [1], the Study Item (SI): RAN aspects of RAN Sharing Enhancements (RSE) for LTE was discussed in RAN3#83. During the meeting, way forward has been agreed [2]. In the way forward, agreed working assumption that MOCN and GWCN should be considered as they have been considered in SA1 specification is described and scenarios that RAN3 has to further focus on as part of this SI are shown:

1. S1 Overload procedure

2. MLB

3. PWS may have some regulatory requirements that forbid the use of Shared PWS core. In order to explore whether any alternative solution other than the one specified in TS 23.251 is needed that has any impact on RAN3, it was decided for RAN3 to clarify the regulatory obligations with SA1. Hence, as a first action, it was decided to send an LS to SA1. 

This paper analyzes if the conventional S1 Overload procedure needs enhancements to fulfill the requirements in [3].
2 Discussion
2.1 Requirements
The objective of the SI is to study how to implement the requirements from SA1 as provided in [3]. Among those requirements, we believe that the following excerpt is the most relevant to the S1 Overload procedure:
28.2.6
Support for load balancing

Hosting E-UTRAN Operators have the need to optimize E-UTRAN resource usage within the shared E-UTRAN for a particular coverage area. At the same time, the agreed shares of E-UTRAN resources based on a single cell and sector for each Participating Operator need to be respected. Likewise, Participating Operators have the need to optimize their E-UTRAN resource usage among shared and unshared E-UTRAN for a particular coverage area.

The capability to perform load balancing on an individual Participating Operator's traffic basis within a shared E-UTRAN shall be supported. 

The capability to perform load balancing on the combined traffic of all the Participating Operators within a shared E-UTRAN shall be supported. 

The capability to perform load balancing between an individual Participating Operator's traffic within a shared E-UTRAN and traffic in that Participating Operator's unshared E-UTRAN where the shared and unshared E-UTRAN coverage overlaps shall be supported.

Note: 
Load balancing capabilities are expected to take into account the allocation of resources to each Participating Operator and the load level for each Participating Operator to the extent possible, so that the principal objective to maximize throughput is not impacted.

If load balancing in a Shared E-UTRAN is supported and if a Participating Operator’s EPC indicates overload to the Shared E-UTRAN in order to mitigate the overload situation then overload mitigation measures shall have minimal impact on the communication between the Shared E-UTRAN and other Participating Operators EPCs.
The last paragraph in the above excerpt has been added via [4]. As Summary of change reads, this means that “if load balancing in a Shared E-UTRAN is performed and if a Participating Operator’s EPC is congested then the Shared E-UTRAN shall not negatively impact communication from/to other Participating Operators EPCs.”
2.2 S1 Overload procedure
We believe that the S1 Overload procedure refers to the Overload Start procedure and/or Overload Stop procedure. These are Class 2 Elementary Procedures thus are composed of one message each, i.e. the OVERLOAD START message and OVERLOAD STOP message. Both messages contain a list of GUMMEIs:
Table 1: GUMMEI List IE in the OVERLOAD START and OVERLOAD STOP messages.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	GUMMEI List
	
	0..1
	
	
	YES
	ignore

	>GUMMEI List Item
	
	1..<maxnoofMMECs>
	
	
	EACH
	ignore

	>>GUMMEI
	M
	
	9.2.3.9
	
	-
	


If the GUMMEI List IE is present in the OVERLOAD START message, the eNB shall, if supported, use this information to identify to which traffic the above defined rejections shall be applied and if the GUMMEI List IE is present in the OVERLOAD STOP message, the eNB shall, if supported, use this information to identify which traffic to cease rejecting. If no particular overload action is ongoing for a particular GUMMEI value, the eNB shall ignore this value.
With this list, even in the GWCN scenario, the differentiated treatment among Participating Operators has become available because the GUMMEI includes the PLMN identity which identifies a Participating Operator. More precisely even within a single Participating Operator’s EPC, MMEC-specific treatment has been possible. Due to this differentiated treatment, we believe that the Overload Start and Overload Stop procedures do not affect any (part of) MME belonging to the PLMN whose identity is not a part of the GUMMEI in the GUMMEI List IE in a negative way. Additional load may be put on the other MME(s) within the PLMN whose identity is a part of the GUMMEI in the GUMMEI List IE, but there is no such requirement that this should be avoided.
3 Conclusion
We have analyzed if the conventional S1 Overload procedure needs enhancements to fulfill the requirements in [3] and concluded that no enhancement is required. Therefore, it is proposed:
Proposal: To conclude that no enhancement with respect to the S1 Overload procedure for the SI is needed or rule out the S1 Overload procedure consideration for the SI.
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