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1 Introduction

In RAN2#95bis meeting, the NR system information has been discussed, and some conclusions have been drawn as follows:

Agreements for Minimum SI:

1: 
In addition to basic information for initial access to the cell, the minimum SIs should include the scheduling information for broadcasted SIs/

2: 
PWS information can be classified into other SI. 
FFS whether this PWS would need additional enhancements.
FFS Whether the minimum SIs is broadcasted periodically in every cell on which a UE can camp

FFS Whether there is cell in the system where the UE cannot camp.

Agreements for Other SI:

1: 
For on demand SI, other SIs may be broadcasted at configurable periodicity (equivalent to SI period in LTE) and for a certain duration.

2
Request of the other SI by idle and “new state” UE should be performed without state transition.

3
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).
In this contribution, we try to discuss the remaining issues for system information design and provide our views.

2 Discussion

2.1 The Content of Other SI
Based on the agreements in last meeting, initial access information as well as the scheduling information for broadcasted SIs will be included in the Minimum SI. For the rest SIs the contents are still FFS. Based on existing LTE system information, the rest information could be divided into several groups as follows:
· Cell Reselection Information, the related information is provided by SIB3, SIB4, SIB5, SIB6, SIB7 and SIB8, which cover the cell reselection for intra-frequency, inter-frequency and inter-RAT cases;

· PWS related Information including the information about ETWS and CMAS which is provided by SIB 10, SIB11 and SIB12;

· Service related Information covering eMBMS, SC-PTM, Positioning and D2D, the related information is provided by SIB13, SIB15, SIB16, SIB18, SIB19 and SIB20;

· Network related Information covering EAB, HeNB and LTE&WiFi, the related information is provided by SIB9, SIB14 and SIB17;

· Network capability related Information covering some enhancements which requiring new capabilities, e.g. ACDC and CIoT.

In our understanding, all of the information need to be transmitted on-demand since not all UEs requires that information.

Proposal 1: The system information related to cell reselection, emergency case, service configurations, network parameters and new UE capability related could be sent in Other SI.

2.2 UE-Triggered SI & Network-Triggered SI
For the information mentioned above, some of them could be triggered by UE via request when needed, and some of them could be triggered by network based on implementation as the existing specification. The difference is which entity will trigger the function/service. For example, for service related information, maybe the UE will trigger the request for the corresponding information when it would like to initialize the service; and then the system information should be triggered and broadcast by network. And for emergency case, the corresponding information will be broadcasted by the network in very limited time. Therefore,
Proposal 2: Both UE-Triggered and Network-Triggered mechanisms should be supported to transmit Other SI.
2.2.1 UE-Triggered SI

Based on previous email discussion, there are some concerns relevant to UE-Triggered mechanism. 
· Other SI delivery will increase the number of uplink access and can cause uplink congestion when essential SI changes or when many UEs enter the same cell.

· Other SI delivery may delay acquisition of updated system information so that could cause mismatched configuration between the network and the UE.

· The uplink message requesting SI delivery may need to include some UE capability information. Thus, the size of the initial uplink message would increase whenever NR introduces a new feature introducing a new SIB.
· Other SI delivery will increase UE battery consumption when UE frequently changes a cell.
Therefore, some agreements have been made for avoiding some issues, i.e. request of the other SI by idle and “new state” UE should be performed without state transition. Based on the agreement, it’s better to realize the UE triggered Other SI via physical layer mechanism. And when requesting in physical layer, specific resource, e.g. time/frequency resource or specific sequence, could be used for requesting corresponding SI information. Considering the SI information may be increased when additional features are added, the resources used for SI requesting should be scalable enough.
Proposal 3: It’s proposed to request the UE-triggered Other SI via scalable physical layer mechanism, and ask RAN1 to provide the mechanism for Other SI Request.

2.2.2 Network Triggered SI

As mentioned in previous section, some functions, e.g. PWS related, is triggered by the network when needed, therefore, network could control when to start the transmission of those SIs. Therefore, 

Proposal 4: Some SIs, e.g. PWS related, are triggered by the network when needed. 
2.3 System Information Update
In LTE, system information is updated by paging triggering. When detecting the paging message including system information modification indication, UE will further acquire the SIBs transmitted. In 5G, there are some UEs that are only interested in Minimum SIs or only required to acquire Minimum SIs, these UEs can only monitor Minimum SIs modification and ignore Other SIs modification information. Especially, in case that Other SIs are updated very frequently, UE power could be wasted on re-acquiring the undesired SIs. A simple solution is to define independent modification indications in paging message for Minimum SI and Other SI, and UE can distinguish which SI is updated and further decide whether to acquire the modified SIs or not. 
Proposal 5: It is proposed to define independent modification indications in paging message for Minimum SI and Other SI.
2.4 System Information in Neighbouring Cells

As mentioned in the previous email discussion [1], part of system information could be kept the same in several neighboring cells. With considering this, it’s unnecessary for the idle UE to update the system information when it changes the cell. For example, maybe most network configurations for cell camping (e.g. Bandwidth, PLMN, TAC etc.) could be kept the same, in this case, those parts of system information could not be updated when UE reselects another cell.

Proposal 6: It’s proposed for the eNB to indicate which SIB in Minimum SI requires updating after the UE reselects the neighboring cell.

On the other hand, in case the UE reselects to another cell which cannot support the functions required by the UE, it’s better to send at least the capabilities of neighboring cells to the UE. Based on this information, the UE could try to reselect those cells which are more suitable for camping based on the capabilities of its own. For example, if the UE supports dual connectivity, it could take the neighboring cells that support dual connectivity as the first priorities for reselection.

Proposal 7: It’s proposed for the eNB to indicate at least the capabilities of neighboring cells via source cell for UE reselection.

For connected UE who can initialize specific capabilities, services or network functions, it’s better to handover to the UE to corresponding cells supporting the specific capabilities, services or functions, therefore, all the system information of handover target cell required by the UE could be sent via source cell.

Proposal 8: It’s proposed for the Source eNB to send the Other SI of neighboring cell via dedicated signaling based on UE requests when performing handover.
3 Conclusions:

In this contribution, we discuss the issues for Other SI design and following proposals are provided:
Proposal 1: The system information related to cell reselection, emergency case, service configurations, network parameters and new UE capability related could be sent in Other SI.

Proposal 2: Both UE Triggered and network triggered mechanism could be supported to transmit Other SI.
Proposal 3: It’s proposed to request the UE triggered Other SI via scalable physical layer mechanism, and ask RAN1 to provide the mechanism for Other SI Request.

Proposal 4: Some SI, e.g. PWS related, is triggered by the network when needed. 
Proposal 5: It is proposed to define independent modification indications in paging message for Minimum SI and Other SI.
Proposal 6: It’s proposed for the eNB to indicate which system information in Minimum SI requires updating after the UE reselects the neighboring cell.

Proposal 7: It’s proposed for the eNB to indicate at least the capabilities of neighboring cells via source cell for UE reselection.

Proposal 8: It’s proposed for the Source eNB to send the Other SI of neighboring cell via dedicated signaling based on UE requests.
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