3GPP TSG-RAN WG3 Meeting #87
R3-150321
Athens, Greece, February 09-13, 2015
Title: 
RAN Sharing Enhancements for UMTS: Signalling Load Reporting
Source: 
Ericsson
Agenda item:
16.1.1
Document for:
Approval
1   Introduction
In [1] a new study item was approved to investigate possible enhancements to RAN Sharing for UTRAN. The SID quotes the following objectives on which RAN3 should focus:
The objective of this study item is to evaluate potential RAN impacts, which include the following topics related to requirements from SA1 as specified in TS 22.101:
· Study potential impacts on UTRAN signalling over Iu/Iur and other interfaces.

· Study possible solutions regarding, e.g., how to monitor RAN resources usages with differentiation of signalling and user traffic, and how to enhance the load info exchange to balance the usage per operator.

· Identify potential solutions for PWS support of shared RAN.

Additionally, RAN3 should consider whether co-operation with other groups will be needed or not.

Therefore the main two topics that should be studied by RAN3 are:

1) Enhancements to load balancing involving a shared UTRAN network

2) PWS support for shared UTRAN networks

This paper discusses aspects of the objective in 1) and proposes a way forward on the study.

2   Discussion on Signalling Load Exchange involving a shared UTRAN
In UTRAN cell load information is exchanged between RNCs by means of the IEs defined in TS25.423 as below:
9.2.1.33A
Load Value

The Load Value IE contains the total load on the measured object relative to the maximum planned load for both the uplink and downlink. It is defined as the load percentage of the Cell Capacity Class.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Uplink Load Value
	M
	
	INTEGER(0..100)
	Value 0 shall indicate the minimum load, and 100 shall indicate the maximum load. Load should be measured on a linear scale.

	Downlink Load Value
	M
	
	INTEGER(0..100)
	Value 0 shall indicate the minimum load, and 100 shall indicate the maximum load. Load should be measured on a linear scale.


9.2.1.41I
NRT Load Information Value

The NRT Load Information IE indicates the load situation on the cell for the Non Real-Time traffic. Non Real Time traffic corresponds to the Interactive and Background traffic classes.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Uplink NRT Load Information Value
	M
	
	INTEGER(0..3)
	Mapping of the status:

0: low: The Uplink NRT load is low.

1: medium: The Uplink NRT load is medium.

2: high: Uplink NRT load is high. Probability to admit a new user is low.
3: overloaded: Uplink NRT overload. The probability to admit a new user is low, packets are discarded and the source is recommended to reduce the data flow.

	Downlink NRT Load Information Value
	M
	
	INTEGER(0..3)
	Mapping of the status:

0: low: The Downlink NRT load is low.

1: medium: The Downlink NRT load is medium.

2: high: Downlink NRT load is high. Probability to admit a new user is low.
3: overloaded: Downlink NRT overload. The probability to admit a new user is low, packets are discarded and the source is recommended to reduce the data flow.


9.2.1.50B
RT Load Value

The RT Load Value IE indicates in percents the ratio of the load generated by Real Time traffic, relative to the measured Load Value. Real Time traffic corresponds to the Conversational and Streaming traffic classes.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Uplink RT Load Value
	M
	
	INTEGER(0..100)
	

	Downlink RT Load Value
	M
	
	INTEGER(0..100)
	


It should be noted that the load information above are provided per cell and with respect to the Cell Capacity Class Value IE, which is an indication of the overall cell capacity. 

The SID objectives in [1] focusses on reporting of signalling loads. It shall be pointed out that such load reporting can be already supported with the current Load Value IE. In fact, according to the definition of the Load Value IE above, it can be seen that this IE can already factor in signalling loads as it refers to a generic load figure. Moreover, the presence of the RT Load Value IE and NRT Load Indication Value IE allow to understand which portion of the percentage indicated in the Load Value IE is used for UP traffic and what portion is used for signalling. 
Observation 1: Existing load information that can be exchanged over Iur already allow to identify sustained signalling loads

However, even if signalling load reporting is already possible, it is unclear how this would be beneficial for RAN sharing involving UTRAN. 

Firstly, signalling load depends to a large extend on the specific UE configuration applied by the serving RNC. For example, an RNC may set a short Active/Idle timer for a given UE. This would result in the UE generating a large amount of signalling load due to frequent Idle/Active transitions. However, a different RNC may adopt a different UE configuration that reduces such signalling load. Therefore, signalling load may not be representative of an absolute figure of needed resources.

Secondly, it is possible to deduce with reasonable accuracy the signalling load level that can be associated to a given UP load, especially if the partition between real-time and non-real-time load is known. Therefore, the current UP load information would be sufficient to deduce the overall signalling load that a given cell is sustaining.

Thirdly, it is unclear how information about signalling load can enhance RAN sharing scenarios given that signalling loads are very difficult to calculate on a per sharing operator basis in a predictable and reliable way and given that such information is rather meaningless in order to perform e.g. load balancing or admission control. The following questions point at examples of why signalling loads would not help:

· How is cell common signalling accounted with respect to sharing operators? For example: if the SIBs in a cell change and signalling to all affected UEs needs to be performed, to which sharing operator would such signalling load be associated? 
· Why is signalling load information needed at all for load balancing, given that offload target selection and admission control are based on availability of resources to serve the bearers to be relocated?
Observation 2: Reporting of signalling load seems not to provide any performance enhancements to RAN Sharing scenarios 
3   Conclusion 

In this paper the requirement to report signalling load in a UTRAN RAN Sharing scenario was discussed. The discussion revealed that signalling loads can already be deduced on a per cell basis by the cell load information exchanged over Iur. 

Further, the paper discussed the need of signalling load information in a UTRAN RAN Sharing deployment. Reasons justifying why such information needs to be available could not be found.
It is therefore proposed to agree to the following conclusion:

Conclusion: Signalling load information can already be made available over Iur. Nevertheless, there is no identified advantage in signalling such information between RNCs for the purpose of RAN Sharing. 
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