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1. Introduction
In RAN# 65 meeting, RAN Sharing Enhancement WI was approved, which focuses on the three objectives [1]:
· Enhance relevant S1 overload procedure(s),
· Enhance X2 Resource Status reporting procedure,
· Introduce means to quantify and monitor data volume per PLMN and per QoS profile parameters (e.g. QCI).
These three topics had been discussed during SI stage, and some solutions were investigated and initial conclusions are also reached by RAN3. Based on the existing study and conclusion in the TR 36.856, this contribution makes further analysis and evaluation on these topics and provides the proposals for further work.
2. Discussion
2.1. S1 overload procedure
For the GWCN overload per sharing operator problem, in SI phase, two solutions were proposed and evaluated in the TR36.856 [2].
a)
Existing PLMN Identity IE of GUMMEI IE included in Overload Start/Stop procedure can be used as a per PLMN indication of the overload start/stop.
b)
Using a new IE to indicate what PLMN-IDs a single Overload Start/Stop trigger pertains.
After evaluation by RAN3, the conclusion is “that existing Overload Start/Stop mechanisms are the most suitable baseline to support RAN and CN sharing scenarios. The procedures may need to be enhanced to fully support the reuse of GUMMEI List.”
· Could solution a) handle all possible overload cases?

During the SI discussion one question is brought out for Alt a), i.e. how to handle the case where different operators wish to take different overload action toward to the same eNB node while CN overload happens? 
In case the different sharing operators utilize different overload actions, the MME could trigger multiple times Overload Start/Stop procedures, each of which indicates the specific action for the corresponding operator/PLMN. Taking into account only five types of action defined in current specification, the overloading MME in worst case may trigger five messages. Since the CN overload doesn’t often happen, and the messages only need to be triggered at the start and the end period of the overload state, thereby the increased signalling over S1 interface isn’t an issue.
· Previous action may be wrongly overridden by later signalling message
During SI, regarding the current Overload Start/Stop procedure, the following issue was put on the table,
“In case 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 is due to the following statement in the current specification TS 36.413: 
“If an overload action is ongoing and the eNB receives a further OVERLOAD START message, the eNB shall replace the ongoing overload action with the newly requested one.”
The current statement is as such without considering the RAN sharing scenario. Regarding the RAN sharing scenario, the above behavior can lead to wrong implementation in the concerned eNB, since the OVERLOAD START message of PLMN B shall not affect/override the previously triggered overload action for PLMN A. 
To fix such wrong handling in eNB, it is recommended above statement is modified as follows,

“If an overload action is ongoing for a specific PLMN and the eNB receives a further OVERLOAD START message for the same PLMN, the eNB shall replace the ongoing overload action for the corresponding PLMN with the newly requested one.”
With the above correction without ASN.1 impact, the solution a) is suitable and sufficient for the S1 Overload enhancement. Meanwhile, the correction is also compatible with the previous handling under the non-sharing scenario.
Proposal 1:  the solution a) is preferred for the S1 Overload enhancement in the RAN sharing scenario.
2.2. Resource Status Reporting procedure
Regarding the problem – MLB in RAN sharing taking into account of sharing operator load, during the study in SI phase, it had been agreed that 
“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.”
· What needs to be reported per sharing operator?

There are three alternatives in the TR 36.856 [2],
· Alt. 1: the resource status reporting is differentiated by operator identification.
· Alt. 2: the resource status reporting is enhanced by indicating only the available resource for specific sharing operator(s).
· Alt. 3: in addition to the load information reporting, the agreed quota for each sharing operator is also reported.
With regard to the hardware load and S1 TNL load, unlike PRB, neither the hardware (e.g. the CPU) nor the S1 backhaul could be partitioned into more delicate resource blocks, which means these two types of load information can hardly be differentiated on the per operator basis from the implementation point of view. 

Regarding the PRB usage and the available resource (i.e. Composite Available Capacity), it is preferred the latter factor, i.e. CAC, should be reported per individual operator. Because based on the Composite Available Capacity, the initiating cell can know the available resources of the respective operator. For the PRB usage per individual operator, although the initiating cell can obtain the information classified by the GBR PRB usage and the non-GBR PRB usage per sharing operator, however, considering the resources allocated for non-GBR service are not guaranteed and provided at the best effort perhaps with a minimum bit rate, which depends on the policy of each operator and the internal algorithm in the neighbour cell. Thus the initiating cell cannot understand how many resources per operator might be available.
According to the above analysis, reporting the available resource (i.e. Composite Available Capacity) per sharing operator/PLMN is beneficial and sufficient for the load balancing purpose in the RAN sharing scenario, while the Alt1 and Alt 3 are not needed.
Proposal 2:  Alt 2 is preferred for resource status reporting per sharing operator.
· Which messages need to be enhanced?

Resource Status Reporting procedure include followings signalling message

· Resource Status  Request

· Resource Status Response

· Resource Status  Failure
· Resource Status Update
Resource Status Request message is used to initiate the resource reporting from the specified cell, without differentiating sharing operators. Under RAN sharing scenario, request the resource reporting per PLMN from the target cell should be supported. 

Thereby, the Resource Status Request message needs to be enhanced by per PLMN basis.
Considering enhancement on Resource Status Request, consequently the two response signaling messages: Resource Status Response and Resource Status Failure also need enhancement to enable the target cell to response on the PLMN basis the successful and failed measurement initiated. As a result, the request and response signalling messages could be matched.
Proposal 3:  The Resource Status Request, Resource Status Response, Resource Status Failure and Resource Status Update messages need enhancement by per PLMN basis.

2.3. Data volume measurement per QoS

According to the requirement of SA1, for the traffic measurement per sharing operator, RAN3 has concluded that[2] ,
“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).”
According to specification TS 23.203[3], the service level QoS parameters includes QCI, ARP, GBR(Guaranteed Bit Rate), and MBR(Maximum Bit Rate). These parameter definitions are as follows
· QCI: 13 standardized QCI values are defined
· ARP includes: Priority Level (0~15), Pre-emption Capability (2 enum values), Pre-emption Vulnerability (2 enum values)

· GBR/MBR: for different classes of service, there may be different GBR/MBR, while even for the same class of service, the GBR/MBR may be varied, thus its value depends on the specified user service over the mobile network
With regard to the usage of traffic measurement per QoS, e.g. whether all the three parameters or only a subset of them should be considered, it depends on the requirement of the network performance management, thus SA5 should be involved.
With regard to the definition of this measurement, the affected specification is TS 36.314, which contains all Layer 2 measurements performed by the eNB. Considering this specification is responsible by RAN2, thus RAN2 also needs to be involved on this topic.
Proposal 4: LS could be sent to SA5/RAN2 for the coordination on the standardization of data volume measurement per PLMN and per QoS. 
3. Proposal
In this contribution, the following proposals are suggested,
Proposal 1:  The solution a) is preferred for the S1 Overload enhancement in the RAN sharing scenario.
Proposal 2:  Alt 2 is preferred for resource status reporting per sharing operator.

Proposal 3:  The Resource Status Request, Resource Status Response, Resource Status Failure and Resource Status Update messages need enhancement by per PLMN basis.

Proposal 4: LS could be sent to SA5/RAN2 for the coordination on the standardisation of data volume measurement per PLMN and per QoS. 

4. Reference
[1] RP-141671, RAN Aspects of RAN Sharing Enhancements for LTE
[2] TR 36.856, Study on RAN sharing enhancements
[3] TS 23.203, Policy and charging control architecture
PAGE  
3
R3-142165

