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1. Introduction
RAN2 has received an LS from RAN1 on NR-PBCH contents [1]. In this LS, RAN2 is asked to provide higher layer related information to be present in NR-PBCH and its bit length. Especially, the following candidates are listed:
-
Hyper-SFN;
-
Information for quick identification that UE cannot camp on the cell;
-
Area ID;

-
Value tag;

-
Cell ID extension.
This paper attempts to answer these questions from RAN2 viewpoints.
2. Discussion
On the following parameters:
-
Area ID;
-
Value tag;

-
Cell ID extension.

Area ID (if needed) and value tag can be regarded as the part of SI scheduling information which is included within SIB1 in LTE. Cell ID extension corresponding to CellIdentity (28bits) in LTE is included in SIB1 as well. According to the RAN1 LS, the target payload size of NR-PBCH is no larger than 72 bits and no less than 40 bits including the CRC. Due to the limited payload size of NR-PBCH, there is no reason to deviate from LTE. Namely, these parameters should be included in NR-SIB1. 
Proposal 1:
Area ID (If needed), value tag and Cell ID are included in NR-SIB1 rather than NR-PBCH.
On the information for quick identification that UE cannot camp on the cell, it is relevant to the following agreements at RAN2 #96 [2].
	2. There may be cells in the system on which the UE cannot camp and do not broadcast minimum system information.

3. If UE cannot determine the full minimum SI of a cell (by receiving from that cell or from valid stored information from previous cells), UE shall consider that cell as barred. It is desirable for the UE to know very quickly that this cell is not campable.


For this purpose, cellBarred and intraFreqReselection can be used, which are included in LTE SIB1. Since the total bits of these fields are 2 bits, the required bit space is marginal. On the other hand, there could be an opposite standpoint that cellBarred and intraFreqReselection should be present together with cellReservedForOperatorUse (per PLMN) as the purpose of restricting access to a cell looks the same. In that sense, it should be present in NR-SIB1 likewise LTE. Nevertheless, the usage of cellBarred and cellReservedForOperatorUse is different. cellBarred is used to restrict access from all UEs in a cell due to e.g. extremely high overload, temporary failure in the network, etc. In contrast, cellReservedForOperatorUse is used to allow some specific uses (AC 11 to 15) to access to the network while the others are barred, e.g. for sanity check in the network operation, field trial for pre-commercial service, etc. As such, there is no correlation with these two fields and can be present separately in system information. Therefore, the following is proposed:
Proposal 2:
cellBarred (1 bit) and intraFreqReselection (1 bit) are included in NR-PBCH in order for a UE to quickly learn that a cell cannot be camped on.

The hyper-SFN was introduced for eDRX in Rel-13 to extend a DRX cycle larger than 10.24 sec. Together with the legacy SFN field in MIB, the while SFN space was extended to 20 bits, including the bit spaces implicitly obtained by decoding P-BCH. The additional 10 bits were added as the hyper-SFN in SIB1. This was due to the fact that spare bits in MIB were limited (10 bits) and some of them were expected to be used for the other purpose (schedulingInfoSIB1-BR). Thus, the hyper-SFN was included in SIB1.
For NR, given that IoT is one of the potential use cases, the same requirement on the UE battery life would at least be applied. In that sense, the whole SFN space should at least be 20 bits. Since the contents of NR-PBCH can be built from scratch, the SFN bit length in NR-PBCH could be extended. On the other hand, RAN1 feedback is deemed as necessary as the payload of NR-PBCH is limited, 40 to 72 bits including CRC. Consequently, the followings are proposed:
Proposal 3:

From RAN2 viewpoints, the whole SFN space should at least be 20 bits.
Proposal 4:
Ask RAN1 which portion of the SFN space can be accommodated in NR-PBCH and how many bits should be included in NR-SIB1.
3. Summary and proposal
This paper attempted to provide answers to the RAN1 LS [1]. In summary, the followings were proposed:
Proposal 1:

Area ID (If needed), value tag and Cell ID are included in NR-SIB1 rather than NR-PBCH.
Proposal 2:
cellBarred (1 bit) and intraFreqReselection (1 bit) are included in NR-PBCH in order for a UE to quickly learn that a cell cannot be camped on.
Proposal 3:

From RAN2 viewpoints, the whole SFN space should at least be 20 bits.

Proposal 4:
Ask RAN1 which portion of the SFN space can be accommodated in NR-PBCH and ask their feedback how many bits should be included in NR-SIB1.
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