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Introduction
In RAN2 NR#1 meeting, the issue of the Minimum SI contents has been discussed and a LS is sent to RAN1 [1]. And in RAN1 #89, a LS is back to RAN2 [2].
In this contribution we analyze the Minimum SI contents for the NR-PBCH and remaining minimum system information (RMSI). Note that in RAN1 #88, it has been agreed that:
· Part of minimum system information is transmitted in NR-PBCH. 
· The remaining minimum system information is transmitted in shared downlink channel via NR-PDSCH.
· FFS  how the configuration information for the remaining minimum system information is provided, e.g.:
· NR-PBCH provides the control channel search space 
· NR-PBCH provides the scheduling assignment
· Part of the control channel search space/scheduling assignment could be derived by the specification
· FFS numerology for NR-PDSCH for the remaining minimum system information
Based on the analysis, we discuss the contents of system information with initial priority on MIB and SIB1 that may be required for EN-DC operations.
Discussion
Minimum SI contents for the NR-PBCH and RMSI
In [2], the information in the NR-PBCH is agreed in RAN1, which includes (Part of) SFN, information for remaining minimum system information scheduling, bits reserved for future use and CRC, and the bits of the 4 parameters are FFS. 
RAN1 has agreed to include the following information in the NR-PBCH:
· (Part of) SFN: [7 - 10] bits
· Information for remaining minimum system information scheduling: [x] bits
· Bits reserved for future use: [x] bits
· CRC: [16+y] bits

Additionally, RAN1 is discussing whether the following L1 related information needs to be included: 
· Information regarding bandwidth part: [x] bits
· Information for quick identification that there is no corresponding RMSI to the PBCH: [0-1] bits
· SS burst set periodicity: [0-3] bits
· Information on actual transmitted SS block(s): [0-x] bits
· Information on tracking RS: [x] bits
· Timing information within radio frame: [0 - 7] bits
In addition, there is some L1 related information under discussion in RAN1, which includes information regarding bandwidth part, information for quick identification that there is no corresponding RMSI to the PBCH, SS burst set periodicity, information on actual transmitted SS block(s), information on tracking RS and timing information within radio frame. From RAN2’s perspective, we propose that the additional L1 related parameters in the NR-PBCH are defined according to RAN1 discussion.
Proposal1: the additional L1 related parameters in the NR-PBCH are defined according to RAN1 discussion.
For the higher layer information, RAN1 asked whether it is necessary to include the 5 following parameters in the NR-PBCH.
· Hyper-SFN
· Information for quick identification that UE cannot camp on the cell
· Area ID
· Value tag
· Cell ID extension
Table 1 provides an analysis of whether to include the 5 parameters in the Minimum SI (carried in NR-PBCH or RMSI).
[bookmark: _Ref477877527]Table 1: an analysis of the higher layer information
	Parameters 
	Needed or not 
	Reasons

	Hyper-SFN 
	FFS 
	It is used to support the extended DRX in NR which is under discussion in RAN2. 

	Information for quick identification that UE cannot camp on the cell 
	yes 
	It is the access cell barring information using 1 bit, which can help UE to decide whether to further obtain system information of the detect cell and has the advantages of UE power saving.

	Area ID 
	yes 
	It is used for stored SI which is agreed in RAN2.

	Value tag 
	yes 
	It can be used for stored SI with the area ID or by itself which is under discussion in RAN2.

	Cell ID extension 
	FFS 
	It is used for the extended cell ID in NR which is under discussion in RAN3.



From the analysis above, we find 5 parameters are needed or FFS in the Minimum SI for different higher layer applications. As per RAN1 agreements, the Minimum SI can either be transmitted on NR-PBCH or RMSI. For the payload carried by the NR-PBCH, RAN1 has agreed to target the payload size to be no larger than 72 bits and no less than 40 bits including the CRC. It should be noted that for the performance evaluation so far, the range for the upper limit is between 48 and 72 bits. Considering the limited payload of the NR-PBCH, we propose that the 5 higher layer parameters are needed or FFS in the Minimum SI, which are included in the RMSI not in the NR-PBCH.
Proposal2: the 5 higher layer parameters are needed or FFS in the Minimum SI, which are included in the RMSI not in the NR-PBCH.
In [3], it is proposed that in the case the network only changes the RMSI , a value tag in NR-PBCH can be applied to avoid UE to re-read the RMSI in advantage of UE power saving. If the proposal is agreeable,  RAN1 may need to consider value tag for the RMSI in the NR-PBCH.
Proposal3: RAN1 may need to consider value tag for the RMSI in the NR-PBCH.
Minimum SI contents for EN-DC
For DC between LTE and NR where MCG comprises LTE cell(s) and SCG comprises NR cell(s), the gNB as the secondary node is not required to broadcast system information other than for radio frame timing and SFN [4]. In this case, system information (for initial configuration) is provided for the UE by dedicated RRC signalling via LTE eNB as the master node. The UE acquires, at least, radio frame timing and SFN of SCG from the NR-PSS/SSS and PBCH of NR PSCell.
The Minimum SI carried by the NR-PBCH for EN-DC, that is the MIB in gNB, only includes the SFN of SCG. And the RMSI for EN-DC, that is the SIB1 in gNB, is provided by dedicated RRC signaling.
Table 2 lists the SI contents for DC in LTE provided by dedicated RRC signaling, including the cell index and cell ID, downlink configuration about the bandwidth and physical configuration, uplink configuration about the frequency, bandwidth, uplink power control and physical configuration. And the similar SI contents are also needed in NR excluding some detailed parameters such as MBSFN, PHICH configuration. SI contents for DC in LTE are the baseline of the RMSI for EN-DC.
Proposal4: SI contents for DC in LTE are the baseline of the RMSI for EN-DC.
Table 2: SI contents for DC in LTE
	
	Parameters 
	Remarks 

	Cell characteristics 
	sCellIndex-r10
cellIdentification-r10
sCellIndex-r12		
cellIdentification-r12 
	Cell index and cell ID of Pscell and Scell 

	DL configuration 
	dl-Bandwidth-r10 
	Downlink bandwidth 

	
	antennaInfoCommon-r10
mbsfn-SubframeConfigList-r10 
	Physical configuration, general 

	
	phich-Config-r10 
	Physical configuration, control 

	
	pdsch-ConfigCommon-r10
tdd-Config-r10 
	Physical configuration, physical channels 

	UL configuration 
	ul-FreqInfo-r10 
	Uplink carrier frequency and bandwidth 

	
	p-Max-r10
uplinkPowerControlCommonSCell-r10
uplinkPowerControlCommonPSCell-r12 
	Uplink power control 

	
	soundingRS-UL-ConfigCommon-r10	
ul-CyclicPrefixLength-r10
pucch-ConfigCommon-r12 
	Physical configuration, control 

	
	prach-ConfigSCell-r10
pusch-ConfigCommon-r10
rach-ConfigCommon-r12 
	[bookmark: _GoBack]Physical configuration, physical channels 



Furthermore, we analyze whether the 5 higher layer parameters are needed for EN-DC. Information for quick identification that UE cannot camp on the cell is used in idle mode, however it is not needed in connected mode for EN-DC scenario. The area ID and value tag are used for the stored SI, which is the on-demand SI. In RAN2 #97bis, it is agreed that no need to introduce on-demand SI for NSA scenario for LTE-NR IWK. Thus, the area ID and value tag are not needed for EN-DC.
According to the analysis above, hyper-SFN and cell ID extension are FFS for EN-DC while information for quick identification that UE cannot camp on the cell, area ID and value tag are not required for EN-DC.
Proposal5: hyper-SFN and cell ID extension are FFS for EN-DC while information for quick identification that UE cannot camp on the cell, area ID and value tag are not required for EN-DC.
Conclusion
According to the analysis in section 2, we propose:
Proposal1: the additional L1 related parameters in the NR-PBCH are defined according to RAN1 discussion.
Proposal2: the 5 higher layer parameters are needed or FFS in the Minimum SI, which are included in the RMSI not in the NR-PBCH.
Proposal3: RAN1 may need to consider value tag for the RMSI in the NR-PBCH.
Proposal4: SI contents for DC in LTE are the baseline of the RMSI for EN-DC.
Proposal5: hyper-SFN and cell ID extension are FFS for EN-DC while information for quick identification that UE cannot camp on the cell, area ID and value tag are not required for EN-DC.
Reference
[1] R2-1700654	 Response LS on minimum system information
[2] R1-1709789	 LS on NR-PBCH content
[3] R2-1706406	 SI change notification in NR	CATT	discussion	Rel-15
[4] 3GPP TR 38.804 



1
R2-1706404
