3GPP TSG-RAN2 Meeting #95bis 
R2-166202
Kaohsiung, 10 - 14 October 2016

Agenda item:
9.2.2.2
Source: 
Huawei, HiSilicon

Title: 
Further Discussions of “Minimum SI”
Document for:
Discussion and Decision
1   Introduction
As initial procedure for an NR UE to access NR, the system information broadcast and acquisition help UE to operate properly within the new radio system.  At the RAN2#95 meeting, some agreements on system information were achieved. In this document, we provide our views on the content of “minimum SI” and its distribution.
3: Agree on the terminology of Minimum SI (at least for purpose of the SI discussions).

4: Minimum SI needs to be broadcasted periodically.

5: 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.
6: Agree on the terminology of Other SI where other SI comprises everything not broadcasted in minimum SI.

FFS Whether ETWS/CMAS like information would be considered as Other SI or Minimum SI
2   Discussion
2.2   Content of Minimum SIs
As the conclusion showed at last RAN2#95 meeting, the minimum SI will at least include information needed in cell selection, acquiring other SI, and initial access to the cell. The structure of minimum SI may follow LTE kind of approach: MIB kind of information, which contains very limited but fundamental information, is broadcasted quite frequently (the detailed periodicity and contents could be determined by RAN1). In addition, SIB1 kind of information may indicate the scheduling of the rest of broadcasted SIs and could be broadcasted with relatively longer periodicity.
For acquiring other SI, the UE has to know whether the other SI is broadcasted in current cell. If broadcasted, the UE can acquire the related other SI information according to the scheduling parameters in SIB1-like minimum SI. For those “other SI” to be delivered on-demand, an indication list or bitmap of other SI, including other SI No., can be included in the “minimum SI”. After receiving the indication list or bitmap, the UE will know the related other SI No. can be acquired by sending the corresponding SI request message, e.g. Preamble request message or RRC dedicated request message.

Proposal 1: In addition to basic information for initial access to the cell, the minimum SIs should include the scheduling information for broadcasted SIs, and an indication list or bitmap for acquiring other SI on demand.
For deployments in high frequency, beam sweeping scheme introduces the restriction in time domain for a given beam. And a given UE can only receive one beam or a subset of the beams, depending on the UE’s location. Hence, the SIB1 kind of scheduling information may need to consider the time restriction incurred in beam sweeping.
Proposal 2: For deployments in high frequency, SIB1 kind of scheduling information may need to consider the time restriction incurred in beam sweeping.
ETWS/CMAS like information only need to be delivered at the moment when warning information is generated or some kind of disaster or accident occurs. Hence, it should be the network, not UE who trigger the delivery of this kind of SI. And in the absence of ETWS/CMAS like information, UE should still be able to perform normal cell selection and access to the network. 
Proposal 3: ETWS/CMAS like information can be classified into other SI.
Delivery of Minimum SIs
As discussed in the section 2.1, the minimum SI aims at supporting the basic network function and consists of information that UE acquires at the very beginning of network access, without any other information of the system. Hence, it is necessary for all standalone cells to periodically broadcast the minimum SI. 
Proposal 4: The minimum SIs should be broadcasted periodically in every standalone cell.

For non-standalone cells, minimum SIs may be delivered with the help other cells.
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Fig. 1 Macro-assited Minimum SI distribution in non-standalone deployment
As illustrated in Figure1, there is a coverage macro cell on the top of small cells. The coverage macro cell (e.g. deployed in lower-band spectrum) could broadcast the system information table for its covered performance cell(s) (e.g. deployed in high-frequency bands). In this way, the UE could acquire the broadcasted minimum SI of all small cells from the given macro cell. When UE moves into the small cell, the UE can relate the stored minimum SI with the small cell by comparing some index, e.g. cell ID. This can improve the reliability in the delivery of system information for the cells deployed in high frequency bands. 
Proposal 5: The minimum SIs of non-standalone cell may be delivered through an anchor cell.
Moreover, to avoid the continuous SI detection for NR UEs, NR should support SI validity and notification of changes as well. Notification message could be used to inform UEs in idle and connected states about the Minimum SI change. A value tag can also be included in the “Minimum SI” to help UE determine the validity of stored SIs. 
Proposal 6: Validity checking and notification of changes should be supported for the delivery of Minimum SI. 
3   Conclusion
In this paper, we first analysed the possible content of Minimum SI in NR. Some solutions were also presented on the delivery and update of Minimum SI. Therefore we made the following proposals:
Proposal 1: In addition to basic information for initial access to the cell, the minimum SIs should include the scheduling information for broadcasted SIs, and an indication list or bitmap for acquiring other SI on demand.
Proposal 2: For deployments in high frequency, SIB1 kind of scheduling information may need to consider the time restriction incurred in beam sweeping.
 Proposal 3: ETWS/CMAS like information can be classified into other SI.
Proposal 4: The minimum SIs should be broadcasted periodically in every standalone cell.

Proposal 5: The minimum SIs of non-standalone cell may be delivered through an anchor cell.
Proposal 6: Validity checking and notification of changes should be supported for the delivery of Minimum SI.
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