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1 Introduction

In RAN2 previous meeting, the mechanism for system information delivery was extensively discussed and some agreements were concluded. In this document we will further discuss the mechanism for Minimum SI delivery based on those agreements.

Agreements in RAN2 #95

1: 
Agree on the terminology of Minimum SI (at least for purpose of the SI discussions).
2: 
Minimum SI needs to be broadcasted periodically. 

3: 
Contents and format of minimum SI are FFS. Content will at least include information to support cell selection, for acquiring other SI, for accessing the cell. (FFS Whether all "cells"/TRPs periodically broadcast the minimum SI.) 

Agreements in RAN2 #95bis
1: 
In addition to basic information for initial access to the cell, the minimum SIs should include the scheduling information for broadcasted SIs

2: 
FFS Whether the minimum SIs is broadcasted periodically in every cell on which a UE can camp

3: 
FFS Whether there are cells in the system where the UE can not camp.

2 Discussion
2.1 Content in Minimum SI

According to the agreements up to now following content is identified to be included in Minimum SI:

· The information to support cell selection, for acquiring other SI, for accessing the cell;

· The scheduling information for broadcasted SIs which includes the broadcasted Other SI. In more detail, the information includes the configurations of the transmission window, periodicity and duration for the broadcasting Other SI, and which SIBs in Other SI are available and the value tag for each SIBs in Other SI.

In addition, an agreement on Other SI is perhaps also related to the content of Minimum SI which is “For an SI required by the UE, the UE should know whether it is available in the cell and whether it is broadcast or not before it sends the other SI request (e.g. by checking minimum SI)”. So the indication information whether Other SI or SIB(s) of Other SI is broadcasting could be potentially included in Minimum SI and UE should monitor the indication information autonomously when needed. 
2.2 Structure of the Minimum SI

The structure of the Minimum SI depends on the broadcasting physical channel design in RAN1. However, from RAN2 perspective, there are two potential basic solutions for the broadcasting Minimum SI.
· Solution 1: Minimum SI is transmitted in one system information block as a whole with a sole periodicity.

· Solution 2: Minimum SI is constructed into multiple system information blocks and each block could be broadcasted with different periodicity.

It’s a straightforward understanding that different group of parameters in Minimum SI have different time sensitivity and could be broadcasted in different periodicities. However in solution 1, the Minimum SI should be broadcasted with the shortest periodicity which is corresponding to the most time sensitive parameters. So solution 1 could result in redundant broadcast for other groups of parameters and unnecessary resource consumption. What’s more, another potential issue for Solution 1 is that it may also be not future-proof and scalable since the accommodation of the physical broadcast channel may be limited or even the physical broadcast channel couldn’t accommodate the Minimum SI.

With the reference to the mechanism in LTE, in solution 2, Minimum SI can be constructed into one MIB and one or more SIBs and each block could be broadcasted with the most suitable periodicity. MIB could be used to broadcast the most essential system information with predefined periodicity in the predefined physical broadcast physical channel. And other SIB(s) could be broadcasted with different predefined or configurable periodicities in other physical channel based on dynamic scheduling. All those characteristics make solution 2 be more resource efficient and scalable and flexible than solution 1.

It’s noticeable that in last RAN1 meeting some options for NR-PBCH design were proposed. The option 1 can match the above solution 2 and option 3 can match the above solution 1. The option 2 and other options are not very clear. It could be helpful to send a LS to show RAN2’s preference to RAN1for the design of NR-PBCH.

Proposal 1: From RAN2 point of view, the Minimum SI should be delivered in multiple blocks with different periodicities in different physical channels. A LS could be send to RAN1 show RAN2’s preference.
2.3 Update mechanism for Minimum SI

As well known, there are two basic update mechanisms to maintain the broadcast system information.

· Option 1: Paging + transmission window. In this option paging for the Minimum SI update should be broadcasted first and then the updated Minimum SI should be broadcasted in a predefined transmission window.

· Option 2: On-demand reading by UE. In this option the broadcasting Minimum SI would be updated without any notification to UE and UE will read the newest version of Minimum SI when needed.

Option 2 could result in that idle/inactive UE must update the Minimum SI for each access to the network since UE would make sure the configurations in Minimum SI for the access is the newest version. So it could not only incur more power consumption in UE, but also more delay for the access. Option 1 is the basic mechanism for system information update in LTE with the exception of some special parameters (e.g. SFN and some regularly changing parameters) of which the changes would not result in the update procedure. It seems that the same mechanism could be reused in NR.

Proposal 2: Mechanism for system information update in LTE would be the baseline for Minimum SI update in NR.
2.4 SFN transmission for Minimum SI

As known well, SFN can facilitate UE to improve the performance by jointly receiving broadcasting signal from a group of cell. And so some companies proposed to use SFN for Minimum SI delivery. However, the constraint and requirement for SFN should be evaluated firstly:

· SFN only can be applicable for a group of intra-frequency cells;

· SFN only can be applicable for the scenario where a group of cells/nodes are synchronized.

· Same time/frequency resources, same content and same scramble should be configured to a group of cells/nodes which are involved in SFN.

There are two basic options to configure the same content among a group of cells/nodes. 

· Option 1: Minimum SI would be divided into at least two parts. Then the common part among a group cells is broadcasted in the group cells by SFN and the other part(s) is (are) cell specific and broadcasted respectively in each cell. 

· Option 2: all the Minimum SIs for a group of cells are packed into one packet and then broadcasted in each cell. 

Both options require a logical central node to make sure of the same content among a group of cells/nodes with complicated coordination and synchronization mechanism which would introduce much additional signalling on the interface between cells/nodes. Moreover, option 1 would incur more complexity and additional requirements for UE to receive Minimum SI and option 2 would result in the resource used for SNF increased exponentially, 

Proposal 3: The constraints and requirement of SFN transmission for Minimum SI delivery should be evaluated and addressed first.
3 Conclusion

Based on the deep and extensive analysis on Minimum SI delivery, we have the following observation and proposals:

Proposal 1: Proposal 1: From RAN2 point of view, the Minimum SI should be delivered in multiple blocks with different periodicals in different physical channels. A LS could be send to RAN1 show RAN2’s preference.

Proposal 2: Mechanism for system information update in LTE would be the baseline for Minimum SI update in NR.
Proposal 3: The constraints and requirement of SFN transmission for Minimum SI delivery should be evaluated and addressed first.
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