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1 Introduction

In RAN2#NR2, the following agreements are made [1]:
Agreements

1
For cell ID extension we can indicate to RAN1 that RAN2 understand this to be referring to physical cell ID extension (i.e. not related to GCI) and RAN2 has not identified a RAN2 need for Cell ID extension and leave the discussion and final decision whether this is needed to RAN1. Can further indicate that there will be a GCI in SIB1. Can also indicate that adding such an extension in future releases would be possible but it would not be understood by legacy UEs.

2
There is some indication in MIB that a cell is not campable (at least to address the NSA cell case). If additional information is needed then at most this information would be 2 bits. 

FFS whether the SIB1 presence flag (understood to be RMSI in RAN1's terminology) or omission of SIB1 scheduling information could be used for this purpose or an additional indicator (could be today's cellbarred bit) is needed. 

FFS whether an intra-freq Reselection indicator would be useful in MIB. 

3 
RAN2 will let RAN1 conclude how much of SFN to include in MIB and RAN2 can further discuss how much additional SFN should be carried in a SIB. Can discuss more offline whether RAN2 have a preference for the minimum number of SFN bits that can be determined by reading MIB.

Then RAN2#99 Berlin meeting made the following working assumption [2]:

Working assumption 

1:
1 bit (final name FFS, but same UE behaviour as cellbarred in LTE) is included in NR MIB to indicate that a cell cannot be camped on. intraFreqReselection is 'not allowed' (not signalled). BarredTimer is specified, value FFS.


cellBarred and intraFreqReselection signalling in SIB1 (as in LTE)

In this contribution, we discuss the potential issues imposed by the working assumption and provide another proposals.

2 Discussion

Requirements for the not-campable flag in NR MIB
The cell-not-campable flag in the RAN2 agreement should have the following functionalities.

1. It tells UE whether the current cell can be used for the initial access or not; and

2. It bars the UE from accessing any cell associated with the PCI for a certain amount of time.
The 2nd functionality is necessary because a PCI value would be re-used in the different field and if the PCI is barred forever, then the UE won’t be able to camp on the cell with the same PCI as the NSA NR cell, which originally bared the UE from the initial access anymore. It should be noted that PCI assignment is not static and is rearranged sometimes due to e.g. deploying a new eNB or retuning the cell coverage even in the current LTE/UMTS networks. Furthermore, it is likely that NSA and SA cells co-exist in the same geographical area, given that NR is aimed to support various types of use cases, eMBB, URLLC and mMTC.
Requirements for the cellBarred IE in NR SIB1
On the other hands, in the RAN2#99 Berlin, we agreed that the NR SIB1 would include a separate cellBarred IE, which has the same effect as the one in E-UTRA SIB1. But the cellBarred IE in E-UTRA SIB1 has exactly the same functionalities as the ones for the not-campable flag in NR MIB.
Baring time
In RAN2#99 Berlin, there was discussion on whether to have different barring time for the NSA cell barring (the 1-bit in NR MIB) and the normal cell barring (the cellBarred IE in NR SIB1) and that led to the RAN2 working assumption. However, we see no motivation why those two barring times should be different. This is because in LTE standard, the barring time was hard-coded to 300 sec and on our understanding, the barring time was set to 300 sec so that the UE could find out a suitable cell on one of the frequencies supported by the UE before the barring time elapsed. We don’t see any problem with the current value of 300 sec, which has been working fine in the field for UTRA and E-UTRA.
Observation 1: UE behavior is same for the 1 bit in MIB and the cellBarred IE in SIB1 so there is no motivation to have separate information in MIB and SIB1

In addition, there is a potential inconsistency between the 1-bit in NR MIB and the cellBarred IE in NR SIB1 and the misconfiguration would confuse UEs. It’s not clear what the expected UE behavior should be in the case that SIB1 is present and MIB and SIB1 signal different values in the IEs. To avoid any confusion, RAN2 needs to further discuss the expected UE behaviors for all the possible cases. Besides the working assumption forces setting IFRI to "not-allowed" so if operators want to allow the UE to perform intra-frequency cell reselection on the same frequency upon detection of "cellBarred" via the1-bit in the NR MIB, the operators need to additionally signal NR SIB1 signalling the "cellBarred" IE set to "barred" and "intraFreqReselection" IE set to "allowed" and so it requires unnecessary NR SIB1 acquisition.
Observation 2: The two IEs having the same functionality would cause misconfiguration and it requires further standardization efforts
Observation 3: Different "intraFreqReselection" IE setting requires completely different network configuration and UE behaviour and "intraFreqReselection" IE set to "allowed" is more expensive for RAN and UE as it requires NR SIB1 transmission at RAN and acquisition at UE
Proposal 1: "1-bit in NR MIB" mentioned in the RAN2 working assumption is named "cellBarred" IE and it has the same effect as the LTE "cellBarred" IE.
In E-UTRA spec, another IE was defined for the cell baring mechanism. The IE was "intraFreqReselection". The IE signals whether the UE excludes the cells on the same frequency as a candidate for cell selection/reselection for 300 seconds or not when the cell status is indicated to "barred". This IE was necessary because in some deployments, if UE is camped on the 2nd best cell, the UE could cause unacceptable interference to the neighbor cells because of too much UL transmission power. The same principle would be applied for the NR and so "intraFreqReselection" IE should also be included in the MIB in addition to the "cellBarred" IE.
Proposal 2: "intraFreqReselection" IE is present in the MIB and it has the same effect as the LTE "intraFreqReselection" IE
Proposal 3: "cellBarred" and "intraFreqReselection" IEs are not signalled in NR SIB1 
3 Summary
In this contribution, we propose:
Observation 1: UE behavior is same for the 1 bit in MIB and the cellBarred IE in SIB1 so there is no motivation to have separate information in MIB and SIB1
Observation 2: The two IEs having the same functionality would cause misconfiguration and it requires further standardization efforts

Observation 3: Different "intraFreqReselection" IE setting requires completely different network configuration and UE behaviour and "intraFreqReselection" IE set to "allowed" is more expensive for RAN and UE as it requires NR SIB1 transmission at RAN and acquisition at UE
Proposal 1: "cellBarred" IE (corresponding to "Information for quick identification that UE can't camp on the cell" in RAN1 LS) is present in the MIB and it has the same effect as the LTE "cellBarred" IE.
Proposal 2: "intraFreqReselection" IE is present in the MIB and it has the same effect as the LTE "intraFreqReselection" IE
Proposal 3: "cellBarred" and "intraFreqReselection" IEs are not signalled in NR SIB1
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