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1      Introduction

In RAN2#97 meeting, following was agreed regarding system Information handling for LTE-NR dual connectivity:
 

Agreements

0: 
For EN-DC, the NR SN is not required to broadcast system information other than for timing and SFN. 

1:
RAN2 assumption is that EN-DC should support the deployment scenario that LTE eNB are not synchronized with NR gNB.

2:
For LTE-NR DC where MCG is comprised of LTE cell(s) and SCG is comprised of NR cell(s), system information (for initial configuration) is provided for the UE by dedicated RRC signalling via LTE eNB as Master Node.

FFS how to handle changes of system information in the SN

2a:
The UE acquires, at least, radio frame timing and SFN of SCG from the xSS/PBCH of NR PSCell.

3:
For LTE-NR DC where MCG is comprised of NR cell(s) and SCG is comprised of LTE cell(s), system information (for initial configuration) is provided for the UE by dedicated RRC signalling via NR gNB as Master Node.

3a:
In this case, the UE acquires radio frame timing and SFN of SCG from PSS/SSS and MIB on LTE PSCell.

In this contribution, we discuss system information to be supported for NR based on the above agreements and the WID of NR [1].
2      Discussion
2.1     System information to be defined in NR WI
Although system information defined in NR will be different from the SIBs defined in LTE, it is nevertheless useful to start from LTE to investigate which SIBs should be considered in NR, as shown in Table 1 below. In the column “In NR WI scope”, a SIB is marked as “Yes” if it within the scope of the WID [1]. For the column “Needed when NR is SCG”, a SIB is marked “Yes” if UE needs to use the content if NR is SCG (note that “-” is used for SIBs marked as “No” in the column “In NR WI scope”). Current discussion is focused on whether UE should acquire the content of the SIB, not about how the information is actually delivered (e.g. via broadcast or dedicated signalling, which will be discussed later).
Table 1: LTE SIBs
	SIB#
	Description
	In NR WI scope
	Needed when NR is SCG

	SIB1
	Information on whether a UE is allowed to access a cell and scheduling information of other system information
	Yes
	Yes

	SIB2
	Radio resource configuration information that is common for all UEs
	Yes
	Yes

	SIB3
	Cell re-selection information for intra-frequency, inter-frequency and/or inter-RAT cell re-selection
	Yes
	No

	SIB4
	Neighboring cell related information relevant for intra-frequency cell re-selection
	Yes
	No

	SIB5
	Neighboring cell related information relevant for inter-frequency cell re-selection
	Yes
	No

	SIB6/7/8
	Neighbor information for inter-RAT cell reselection (in LTE this is UTRA/GERAN/ CDMA2000/HRPD) 
	Yes, but for E-UTRA only
	No

	SIB9
	Home eNB name
	No
	-

	SIB10/11/12
	ETWS primary notification/ ETWS secondary notification/CMAS notification
	Yes
	No

	SIB13/15
	MBMS control information / service continuity
	No
	-

	SIB14
	EAB parameters
	No
	-

	SIB16
	GPS time and UTC
	FFS
	No

	SIB17
	Information relevant for traffic steering between E-UTRAN and WLAN
	No
	-

	SIB18/19
	Information related to ProSe Direct Communication/ Discovery
	No
	-

	SIB20
	SC-PTM control information
	No
	-

	SIB21
	V2X sidelink communication configuration
	No
	-


Several notes regarding column “In NR WI scope”:
· SIB6/7/8: these are related inter-RAT mobility. For NR, the only other RAT to be supported is LTE. Therefore only E-UTRA related SIB is needed.

· SIB14: this is related to MTC, which is not in the scope of NR. Furthermore, a unified Access Control scheme is discussed for NR that may not require any information provided by a separate SIB.
· SIB16: this could be used for various purposes like GPS time for GNSS, timing information for MBMS and sidelink discovery, and local time provisioning. It is proposed that RAN2 to discuss whether to provide SIB16 like information in NR.
Proposal 1: Following system information can be provided in standalone NR deployment, in addition to MIB: 

· Basic access information and common configuration (similar to LTE SIB1/SIB2).
· Cell reselection information for intra-frequency, inter-frequency and inter-RAT E-UTRA (similar to LTE SIB3 to 8).

· PWS information (similar to LTE SIB10/11/12).

Proposal 2: RAN2 to further study whether to provide information for GPS time and UTC (similar to LTE SIB16).

2.2     System information for NSA and SCells in CA
For LTE-NR interworking with NR as SCG, it is not needed to provide following system information to the UE, either in broadcast manner or in dedicated signalling:

· Cell reselection information for intra-frequency, inter-frequency and inter-RAT E-UTRA (similar to LTE SIB3 to 8). The reason is that LTE-NR interworking is for RRC_CONNECTED UEs, therefore cell reselection information is not needed.

· PWS information (similar to LTE SIB10/11/12). It was already agreed that “NR SN is not required to broadcast system information other than for timing and SFN.” In addition, for LTE-NR interworking, UE can acquire PWS information from LTE MN, therefore providing PWS information in dedicated RRC signalling consumes more resources without any additional benefit.
· GPS time and UTC (similar to SIB16). Similar to PWS information, such information can be acquired from LTE MN and providing such information in dedicated RRC signalling consumes additional resources.

As to which part of system information should be provided to UE via dedicated signalling for NR SN, we can refer to LTE dual connectivity as a reference. In LTE, configuration for PSCell and SCell are provided to UE in IE SCG-ConfigPartSCG-r12 of message RRCConnectionReconfiguration. Below we list the IEs related to the system information for PCell and SCell. It can be seen that eventually IE RadioResourceConfigCommonSCell-r10 is used, which contains a subset of the information of LTE MIB, SIB1 and SIB2. 
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Figure 1: IEs related to system information for PSCell and SCell
For NR, it is envisioned that the detailed IE design mainly depends on the RAN1 progress. However it is not expected that for NR SN, system information other than the equivalence of LTE MIB, SIB1 and SIB2 should be provided. This conclusion is applicable for LTE-NR interworking with NR as SN, SCG in NR-NR DC, and SCells in CA.
Proposal 3: For NR SCells (including cells in NR SCG in LTE-NR interworking and SCG of NR-NR DC, and SCells in NR CA), at most the equivalent content of LTE MIB, SIB1 and SIB2 for the SCell is provided to the UE in a dedicated RRC signalling IE.
Now we consider the relationship between the content of minimum SI and the SI of PSCell/SCell to be provided to the UE. Firstly let’s review the status of minimum SI. It was agreed that minimum SI contains at least the following:

· Basic information for initial access to the cell 
· Information for Other SIs available and scheduling information for other SIs 
In RAN2 NR AH#1 meeting, following was agreed regarding the content of minimum SI:
1: Minimum SI includes at least SFN, list of PLMN, Cell ID, cell camping parameters, RACH parameters.  

2: Scheduling information in minimum SI includes an indicator whether the concerned SI-block is periodically broadcasted or provided on demand.

3: Parameters required for requesting other SI-block(s) (if any needed, e.g. RACH preambles for request) if network allows on demand mechanism shall be included in minimum SI.

…
So far, RAN2 hasn’t discussed whether to include all the applicable LTE SIB1/SIB2 information into minimum SI. For example, LTE SIB2 (as well as RadioResourceConfigCommonSCell-r10) contains configuration information for PDSCH, PUSCH, SRS, uplink power control etc. It is expected that NR system information will contain similar configuration information. There was no conclusion so far in NR whether above mentioned system information should be part of minimum SI. 
On the other hand, there is no need to signal some information in minimum SI for NR SN to UE in LTE-NR interworking or NR-NR DC. For example, there is no need to signal the list of PLMN to the UE in the dedicated RRC signalling as UE is already in RRC_CONNECTED (note that PLMN list is not contained in LTE IE RadioResourceConfigCommonSCell-r10). Even if some applicable LTE SIB1/SIB2 information is part of other SI, since UE acquires the system information from dedicated RRC signalling without using on-demand SI provisioning mechanism (as agreed in RAN2#97bis meeting), there is no need to signal the scheduling information of other SI to UE in dedicated RRC signalling.
Proposal 4: For NR SCells (including cells in NR SCG in LTE-NR interworking and SCG of NR-NR DC, and SCells in NR CA), there is no need to provide list of PLMN or scheduling information of other SI to the UE in dedicated RRC signalling.
Given that the relationship between the system information in SCG and minimum SI is not clear, it is proposed that for the design of dedicated RRC signalling for NR SCG, which IEs to be included can be discussed in a case by case manner independently of minimum SI discussion. This is similar as LTE DC and CA, where IE RadioResourceConfigCommonSCell-r10 contains a subset of LTE MIB/SIB1/SIB2.  
Proposal 5: For NR SCells (including cells in NR SCG in LTE-NR interworking and SCG of NR-NR DC, and SCells in NR CA), which system information IEs to be included in the dedicated RRC signalling is discussed based on a need basis and is independent of minimum SI discussion.
3      Conclusion

In this contribution, we discuss system information to be supported for NR, and propose the following: 
Proposal 1: Following system information can be provided in standalone NR deployment, in addition to MIB: 

· Basic access information and common configuration (similar to LTE SIB1/SIB2).
· Cell reselection information for intra-frequency, inter-frequency and inter-RAT E-UTRA (similar to LTE SIB3 to 8).

· PWS information (similar to LTE SIB10/11/12).
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Proposal 2: RAN2 to further study whether to provide information for GPS time and UTC (similar to LTE SIB16).

Proposal 3: For NR SCells (including cells in NR SCG in LTE-NR interworking and SCG of NR-NR DC, and SCells in NR CA), at most the equivalent content of LTE MIB, SIB1 and SIB2 for the SCell is provided to the UE in a dedicated RRC signalling IE.
Proposal 4: For NR SCells (including cells in NR SCG in LTE-NR interworking and SCG of NR-NR DC, and SCells in NR CA), there is no need to provide list of PLMN or scheduling information of other SI to the UE in dedicated RRC signalling.
Proposal 5: For NR SCells (including cells in NR SCG in LTE-NR interworking and SCG of NR-NR DC, and SCells in NR CA), which system information IEs to be included in the dedicated RRC signalling is discussed based on a need basis and is independent of minimum SI discussion.
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