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[bookmark: _Ref528762725]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK5]In NR, System Information (SI) is divided into Minimum SI and Other SI, where Minimum SI consists of Master Information Block (MIB) and System Information Block 1 (SIB1) that are periodically broadcast using two different downlink channels. The Other SI encompasses everything not broadcast in Minimum SI (SIB2 and above) and may be broadcasted either triggered by the network or upon request from the UE, i.e. on-demand SI. SIBs other than SIB1 are delivered to the UE via SI messages where each SI message consists of SIBs having the same periodicity. An indication is given per SI in SIB1 to inform UEs of whether a specific other SI is broadcasting or not [1]. 
[bookmark: OLE_LINK6][bookmark: OLE_LINK7][bookmark: OLE_LINK8][bookmark: OLE_LINK9][bookmark: OLE_LINK10][bookmark: OLE_LINK11][bookmark: OLE_LINK12][bookmark: OLE_LINK13][bookmark: OLE_LINK14][bookmark: OLE_LINK15]The broadcasting status for a specific other SI may be changed, as the service requirements change may significantly increase system signalling overhead. There is a signalling overhead trade-off between UE triggered SI request method and network triggered periodically broadcasting SI mechanism.
[bookmark: OLE_LINK16][bookmark: OLE_LINK17]In this contribution we analyze the necessity to add a new use case on optimization for SI broadcast indicator.
Discussion
[bookmark: OLE_LINK20][bookmark: OLE_LINK21][bookmark: OLE_LINK18][bookmark: OLE_LINK19]In NR, each SIB other than SIB1 belongs to a specific SI message and the SIBs having the same periodicity can be included in the same SI message, which mechanism is inherited from LTE. But compared to LTE, not all the SI messages in NR are always broadcasting periodically and the configuration of the broadcast status for each SI message is based on network implementation. 
Observation 1: In R15 specification, broadcasting status indicator in SIB1 is configured per SI granularity, and whether a specific SI message is always broadcasting or requested on-demand is decided by network implementation.
Network implementation doesn’t mean the broadcasting indicator in SIB1 is configured without any baseline. The motivation to introduce on-demand SI mechanism in NR is to reduce the power consumption of network side as well as the signalling overhead caused by always broadcasting method.
[bookmark: OLE_LINK22][bookmark: OLE_LINK23]Observation 2: From operator perspective, the network can benefit from the on-demand SI mechanism if proper broadcasting status indicator is configured for each specific SI message.
More analysis for the two methods, e.g. UE triggered SI request method and network triggered periodically broadcasting SI mechanism, is listed in Table 1:
[bookmark: _Ref897608][bookmark: OLE_LINK24][bookmark: OLE_LINK25]Table 1: The Contrast of different SI acquisition methods
	Method Type
	UE triggered SI request method (option1)
	Network triggered periodically broadcasting SI method (option2)

	[bookmark: OLE_LINK26][bookmark: OLE_LINK27]SI Broadcasting Style
	[bookmark: OLE_LINK28][bookmark: OLE_LINK29]Temporary periodic broadcasting
	Always periodic broadcasting

	Trigger Condition
	By UE request 
	Automatic behaviour by network

	Overhead
	[bookmark: OLE_LINK30][bookmark: OLE_LINK31]For Msg1 based SI request:
1) Dedicated configuration broadcast in SIB1, e.g. preamble;
2) MSG1-2 per SI request procedure;
3) PDSCH resources allocated for temporary periodic broadcasting SI;
For Msg3 based SI request:
1) MSG1-4 per SI request;
2) D-SCH resources allocated for temporary periodic broadcasting SI;


	PDSCH resources allocated for always periodic broadcasting SI


[bookmark: OLE_LINK32][bookmark: OLE_LINK33][bookmark: OLE_LINK34][bookmark: OLE_LINK35][bookmark: OLE_LINK36]According to the analysis in table 1, we can find both SI acquisition methods have pros and cons respectively. The real performance is restricted by the specific scenario. If a specific SI is frequently used by lots of UEs, option2 is more desirable, but if the number of UEs using a specific SI is quite small, option1 is more reasonable.
[bookmark: OLE_LINK60][bookmark: OLE_LINK61]Observation 3: There is a signalling overhead trade-off between UE triggered SI request method and network triggered periodically broadcasting SI method.
[bookmark: OLE_LINK37][bookmark: OLE_LINK38][bookmark: OLE_LINK39][bookmark: OLE_LINK40][bookmark: OLE_LINK41][bookmark: OLE_LINK42][bookmark: OLE_LINK43][bookmark: OLE_LINK44][bookmark: OLE_LINK45][bookmark: OLE_LINK46][bookmark: OLE_LINK47][bookmark: OLE_LINK48][bookmark: OLE_LINK49][bookmark: OLE_LINK50][bookmark: OLE_LINK51][bookmark: OLE_LINK52][bookmark: OLE_LINK53]More addition, in LTE system, MDT mechanism is mostly introduced to meet the requirements from the operator. The operator may test the newly deployed cell to check if all the performance of the cell is aligned with the requirements. If some common parameters are not reasonable based on the test, the operator will modify these parameters. Even for the cells which are deployed by many years, the data collection procedure is still helpful, as the surrounding environment of a cell may change, for instance, a new factory or building is built. The operator can’t know all the changes around a deployed cell. The UE requirements may change by the time and different UE requirements are corresponding to different SI requirements, for example, V2X related SI is only needed by V2X capable UEs. 
[bookmark: OLE_LINK56][bookmark: OLE_LINK57][bookmark: OLE_LINK54][bookmark: OLE_LINK55][bookmark: OLE_LINK58][bookmark: OLE_LINK59]Observation 4: The UE requirements for a specific SI may change by the time. If the network ignores the change of the UE requirements, the network performance will be degraded as the SI acquisition signalling overhead will increase by sub-optimal SI configuration. 
[bookmark: OLE_LINK62][bookmark: OLE_LINK63][bookmark: OLE_LINK64][bookmark: OLE_LINK65]Based on the observations, we think it’s beneficial to consider the optimization for SI broadcast indicator based on real UE requirements.
[bookmark: OLE_LINK66][bookmark: OLE_LINK67]Proposal: Add a new use case to study the optimization for SI broadcast status indicator, the detail measurement quantities need further study.

Conclusion
Based on the discussion above, we propose: 
Observation 1: In R15 specification, broadcasting status indicator in SIB1 is configured per SI granularity, and whether a specific SI message is always broadcasting or requested on-demand is decided by network implementation.
Observation 2: From operator perspective, the network can benefit from the on-demand SI mechanism if proper broadcasting status indicator is configured for each specific SI message.
Observation 3: There is a signalling overhead trade-off between UE triggered SI request method and network triggered periodically broadcasting SI method.
Observation 4: The UE requirements for a specific SI may change by the time. If the network ignores the change of the UE requirements, the network performance will be degraded as the SI acquisition signalling overhead will increase by sub-optimal SI configuration.
Proposal: Add a new use case to study the optimization for SI broadcast status indicator, the detail measurement quantities need further study.
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5.7.2.5 Use case: System Information Broadcasting Status Indicator Optimization
The broadcasting status indicator for a specific SI may be changed, as the service requirements change may significantly increase system signalling overhead. If the network ignores the change of the UE requirements, the network performance will be degraded as the SI acquisition signalling overhead will increase by sub-optimal SI configuration. There is a signalling overhead trade-off between UE triggered SI request method and network triggered periodically broadcasting SI method. The optimization for system information broadcasting status indicator can keep the system more efficient.
Editor’s note: FFS the details.
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