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1   Introduction
In RAN2#AH2 meeting, agreements were achieved to indicate some indication in MIB to inform UE that one cell is not campable at least for NSA cell case.
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. 

And the following agreement for ANR was achieved:
Agreements

1
LTE inter-RAT ANR framework is extended to cover NR (target to complete this at end of Rel-15, not December 2017)

In RAN1#89 meeting, following agreements are achieved:
Agreements:
· Following contents are carried in NR-MIB

· RMSI scheduling information: [x] bits

· [Information for quick identification that there is no corresponding RMSI to the PBCH: [0 - 1] bit]

In this document, we discuss the possible indication which may be needed to assist the UE to decide whether to camp on one cell. And potential proposals are present. 
2   Discussion
2.2   NSA NR Cell type Indicator
In EN-DC case, there will be non-standalone NR cells on which will not support UE camping. In RAN2#Adhoc meeting, it was FFS whether the SIB1 presence flag (understood to be RMSI in RAN1's terminology) or omission of SIB1 scheduling information could be used to indicate to the UE the NSA NR cell is not campable. However also in RAN2#AH2 meeting, it was agreed that the LTE inter-RAT ANR framework will be extended to cover NR. According to this agreement, both SA and NSA cells will broadcast SIB1. In RAN1, introduction of a RMSI presence flag is being considered for the purpose of indicating whether RMSI (at least including SIB1) exists in a cell. Therefore the SIB1 presence flag will have no means for the UE to know whether one cell is NSA, and the RMSI scheduling information also cannot help the UE to know whether one cell is NSA NR cell.
Observation 1: RMSI scheduling information and Information for quick identification that there is no corresponding RMSI to the PBCH are not suitable to indicate a NSA NR cell is not campable.
As one possible solution (solution 1), it is reasonable to assume that the content of SIB1 can be used to differentiate SA and NSA cells. When the UE reads SIB1, it can determine whether the cell is a NSA one and not campable. For this case, no explicit indicator is needed in MIB. It is up to UE to further read SIB1 to finally identify the NSA NR cell. The solution will bring negative impact on UE power consumption by requiring SIB1 acquisition procedure before being able to determine a cell cannot be camped on.
Alternatively, we can include an explicit indicator in MIB to inform UE the cell type is NSA cell (solution 2). UE will detect NSA cell as quickly as possible and exclude the cell as a candidate cell for cell selection/reselection. It is quite beneficial to reduce unnecessary UE power consumption on SIB1 reception with only one bit signalling overhead.
As a small summary, we give the comparisons of the above solutions in the table below:

	
	Solution 1
	Solution 2

	Signalling overhead
	Less signalling overhead in MIB(
	One additional signalling overhead in MIB(

	UE power consumption
	More UE power consumption due to SIB1 acquisition(
	Better UE power consumption without SIB1 acquisition(


Based on the above consideration, it is preferred to introduce one explicit bit in MIB to indicate NSA cell type to UE.

Proposal 1: Introduce one additional bit in MIB to indicate the cell type as NSA NR cell.
2.3   Cell Status and Reselection Indication in MIB
As stated in the previous section, it is beneficial to reduce UE power consumption by including indication in MIB to quickly inform UE of the cell status. The UE will not try to read SIB1 based on the cell status indication in MIB. It will also accelerate the cell selection/reselection procedure by fast excluding one cell after reading its MIB. Therefore, it is an intuitive and natural idea to carry cellBarred bit in MIB to indicate the cell status. 
However this cellBarred bit is not suitable to indicate a NSA NR cell is not campable. In LTE, if the cell status is indicated as "barred", the UE excludes the barred cell as a candidate for cell selection/reselection for up to 300 seconds. Here we assume to take UE behaviour in LTE as baseline. It means UE will recheck the cellBarred bit after 300 seconds. For NSA NR cell, there is no need to recheck after 300 seconds, therefore different handling is needed depending whether the cell is NSA or if the cell is barred.
Proposal 2: The cellBarred indicator is carried in MIB and only used for SA case.

2.4   Intra-freq Reselection indicator in MIB

In LTE [1], when cellBarred bit is set to “barred”, the UE is not permitted to select/reselect this cell, not even for emergency calls. If the cell status “barred” is not due to being unable to acquire the minimum SI, the UE determines whether to select another cell on the same frequency if re-selection criteria are fulfilled based on additional intraFreqReselecion indicator.

As a result, it is reasonable to include the intraFreqReselection indicator in MIB in case that cellBarred bit is carried in MIB. When the UE detects a NSA cell or a barred SA cell, the UE can quickly know whether it is permitted to select/reselect to (non-best) cells on the same frequency. Otherwise, UE is mandated to acquire SIB1 to check the intraFreqReselection filed. It makes no sense to just move cellBarred indicator in MIB.
Proposal 3: An intraFreqReselection indicator is carried in MIB.
In the last meeting, a LS [2] was sent to RAN1 and said that at most 2 bits will be needed if additional information is needed to indicate that a cell is not campable. However, based on the above analysis, we propose that 3 bits are needed. If the above proposals are agreed, a new LS to RAN1 is needed.
Proposal 4: If the proposal 1 to proposal 3 can be agreed, a new LS to RAN1 is needed.
A draft LS is provided in [3]
3   Conclusion
In this paper, we discuss the potential indications in MIB to know whether one cell is NSA cell and to accelerate cell selection/reselection procedures. We have the following proposals on possible indications carried in MIB.
Observation 1: RMSI scheduling information and Information for quick identification that there is no corresponding RMSI to the PBCH are not suitable to indicate a NSA NR cell is not campable.
Proposal 1: Introduce one additional bit in MIB to indicate the cell type as NSA NR cell.

Proposal 2: The cellBarred indicator is carried in MIB and only used for SA case.

Proposal 3: An intraFreqReselection indicator is carried in MIB.
Proposal 4: If the proposal 1 to proposal 3 can be agreed, a new LS to RAN1 is needed.
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