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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In RAN1 LS [1], RAN1 discussed the content of the NR-PBCH in order to determine the number of bits that needed to be carried by the NR-PBCH.
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
Whether the other L1 related information needs to be included is still FFS.
It is RAN1’s understanding that RAN2 is considering the necessity including the following higher layer information in the NR-PBCH
· Hyper-SFN
· Information for quick identification that UE cannot camp on the cell
· Area ID
· Value tag
· Cell ID extension
In this paper, we will discuss NR-PBCH content based on RAN1’s request from RAN2 point of view. 
2. Discussion
2.1. [bookmark: OLE_LINK28][bookmark: OLE_LINK29][bookmark: OLE_LINK23][bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK30][bookmark: OLE_LINK31] Content
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 done so far, the range for the upper limit is between 48 and 72 bits. Thus, in the following, we need discuss which information should be included in MIB and what the size of this information is.
In LTE, MIB includes the following IEs:
MasterInformationBlock
-- ASN1START
MasterInformationBlock ::=			SEQUENCE {
	dl-Bandwidth						ENUMERATED {
											n6, n15, n25, n50, n75, n100},
	phich-Config						PHICH-Config,
	systemFrameNumber					BIT STRING (SIZE (8)),
	schedulingInfoSIB1-BR-r13			INTEGER (0..31),
	spare								BIT STRING (SIZE (5))
}
-- ASN1STOP
MIB includes the most essential information for system access. As agreed in RAN1, the size for MIB in NR is also quite limited. In NR, the same motivation and design should be reused. 
In order to support the EN-DC deployment, UEs supporting NSA need to access on both LTE and NR.
Based on RAN1’s current agreement, at least (Part of) SFN, Information for remaining minimum system information scheduling, CRC, and Bits reserved for future use should be included in MIB. The size of dl-Bandwidth is up to RAN1 decision.

In the following, we will discuss the RAN2 related information on by one. 
In LTE, Part of SFN is included. The other part of SFN and Hyper-SFN is included in SIB1, where H-SFN is introduced for extended DRX. In NR, SFN and H-SFN have the same use case. Thus, they can be re-used in NR, and H-SFN can also be introduced for the same case. In current stage, eDRX allowed information (eDRX-Allowed) is included in SIB1, so H-SFN is not needed before the UE gets this eDRX allowed information. Thus, H-SFN should be included in SIB1 together with eDRX allowed. Besides, we cannot see any new motivation to include H-SFN in MIB. 
Proposal 1: MIB should not include H-SFN. Further discussion may be needed if further requirement is identified.

For “Information for quick identification that UE cannot camp on the cell”, we notice there are two types of information: one information is related to UE initial access procedure, such as identification on NSA and SA operation; the other information is related to Barring related information, such as CSG indication. 
· For information of identification on NSA and SA operation:
In order to successfully standardize the NR system timely satisfying the urgent market needs, early NR deployment with Non-Standalone mode utilizing Option 3 is supported [2], which E-UTRA-NR DC via EPC where the E-UTRA is the master.
During UE initial access procedure, if one NR UE can identify NSA mode at a relative early stage, such as before decoding MIB or indicating in MIB, it is beneficial for UE power saving and to speed up the initial access time, which is analyzed in our RAN1 contribution [3]. 
Further, a more likely initial deployment scenario is to deploy NR on frequencies higher than those being used for LTE. In this scenario, the NR coverage is most likely to be much smaller than the existing LTE coverage, especially for frequencies above 6 GHz; thus, adopting NSA operation, NR coverage enables to boost U-plane capacity in hot-spot target area where the traffic load is high. Considering at least providing the same service as LTE, and different NR deployment policy, the existing LTE network may be gradually upgraded to NR SA mode, so NSA mode may act as one important network deployment migration path and potentially last for quite some time. To support flexible NR deployment and coverage or service requirements, NR NSA mode deployment may coexistent with LTE in some distant future. 
So, from RAN2 perspective, it is useful to include the information bit (1 bit) into MIB to identify NSA or SA operation. Whether this information bit can be acquired before decoding MIB is left to RAN1 decision.
· [bookmark: OLE_LINK26][bookmark: OLE_LINK27][bookmark: OLE_LINK32]For information related to Barring:
In LTE, the information related to barring (e.g. csg-Indication) is included in SIB1. In NR, the CSG or MBSFN standalone deployment are not the essential scenario at the current stage. Thus, based on the same motivation, we understand this part of information related to barring (e.g. csg-Indication or mbsfn-Indication) can be also included in SIB1.

Based on the above discussion, we have the following proposal:
Proposal 2: For “Information for quick identification that UE cannot camp on the cell”, 
· It is useful to include the information bit (1 bit) into MIB to identify NSA or SA operation. Whether this information bit can be acquired before decoding MIB is left to RAN1 decision.
· For information related to Barring (e.g. csg-Indication or mbsfn-Indication), it should not be included in MIB at current stage.

In LTE, there is no valueTag for SIB1 in MIB. SIB1 is anyway broadcasted periodically. UEs need to acquire SIB1 based on requirements. In NR, UEs may not always acquire minimum SI (SIB1 and SIB2) or other SI periodically. Considering the power consumption of UE, UEs only need to acquire minimum SI or other SI if it has been changed. In this way, valueTag may be introduced for minimum SI (SIB1 and SIB2) or other SI. 
For SIB1, if the valueTag is introduced, it needs to be included in MIB. UEs can check this valueTag to decide whether need to acquire SIB1 to save power consumption. The size for this valueTag is 2~3 bits (0~4 or 0~8). But we don’t have so strong preference for this part.
For SIB2 and other SI, the valueTag should be defined per-SI. So it needs to be included in SIB1 considering the restriction of MIB payload. 
[bookmark: OLE_LINK47][bookmark: OLE_LINK48]Proposal 3: We slightly prefer MIB to include valueTag for SIB1 (if exist), if the size of PBCH is sufficient. The size of this valueTag is 2~3 bits. The valueTag of other SIs should be included in SIB1.

In RAN2 #98 meeting, for area ID, it was agreed that:
There will be at least a value tag and area ID
-  value tag is associated to each SIB
-  value tag can be valid in only one cell or when combined with an area ID to be valid in more than one cell.
Since valueTag is only valid in the area, area ID should be sent with valueTag. Thus, if the valueTag of SIB1 is included in MIB as proposed in Proposal 4, the associated valueTag should also be included in MIB. The area ID for other SIs will also be included in SIB1 with valueTag. 
In our understanding, this area ID should be unique in a TA. Based on the network deployment, there are about 300 to 500 cells in a TA. In this way, the size of areaID can be about 9 bits.
Proposal 4: If Proposal 4 is agreed, the areaID for valueTag of SIB1 should be also included in MIB. The size of this areaID is about 9bits. The areaID of valueTag for other SIs should be included in SIB1.

For cell ID extension, it depends on the network deployment. If operators have critical requirements on cell ID extension, it should be extended.  Reserve more bits can be one solution if the size of NR-PBCH payload is allowed.
[bookmark: OLE_LINK124][bookmark: OLE_LINK125][bookmark: OLE_LINK126]Proposal 5: Whether cell ID extension is needed depends on operator’s requirements.

For other information related to L1, we can wait for further RAN1’s input. 
Proposal 6: Other information in MIB should be included based on RAN1’s input.

2.2. LS to RAN1
Based on the above discussion, we should send an reply LS [4] to RAN1 to inform RAN2 agreements.
Proposal 7: Send a reply LS to RAN1 to inform the agreements about the above proposals.

3. Conclusion
In this contribution, we discuss the content in MIB in NR. Based on the discussion, we have the following proposals:
Proposal 1: MIB should not include H-SFN. Further discussion may be needed if further requirement is identified.
Proposal 2: For “Information for quick identification that UE cannot camp on the cell”, 
· It is useful to include the information bit (1 bit) into MIB to identify NSA or SA operation. Whether this information bit can be acquired before decoding MIB is left to RAN1 decision.
· For information related to Barring (e.g. csg-Indication or mbsfn-Indication), it should not be included in MIB at current stage.
Proposal 3: We slightly prefer MIB to include valueTag for SIB1 (if exist), if the size of PBCH is sufficient. The size of this valueTag is 2~3 bits. The valueTag of other SIs should be included in SIB1.
Proposal 4: If Proposal 4 is agreed, the areaID for valueTag of SIB1 should be also included in MIB. The size of this areaID is about 9bits. The areaID of valueTag for other SIs should be included in SIB1.
Proposal 5: Whether cell ID extension is needed depends on operator’s requirements.
Proposal 6: Other information in MIB should be included based on RAN1’s input.
Proposal 7: Send a reply LS to RAN1 to inform the agreements about the above proposals.
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