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1 Introduction
According to TS38.300, UE is allowed to use SIB1 which is previously received. However there is no mechanism for UE to know whether the previously received SIB1 is still valid or not before it applies the SIB1. In this contribution, we first describe the potential issue and then give the possible solutions. 
2 Discussion
2.1 Potential issue 
In the current specification [1], UE is allowed to use the minimum SI which is previously received when it re-enters the cell.

--------------------------------------------------------------TS38.300-----------------------------------------------------------

7.3
System Information Handling

7.3.1 Overview
For a cell/frequency that is considered for camping by the UE, the UE is not required to acquire the contents of the minimum SI of that cell/frequency from another cell/frequency layer. This does not preclude the case that the UE applies stored SI from previously visited cell(s).
If the UE cannot determine the full contents of the minimum SI of a cell by receiving from that cell, the UE shall consider that cell as barred.
-----------------------------------------------------------------------------------------------------------------------------------------
Observation 1. UE is allowed to use the minimum SI which is previously received when it re-enters the cell.
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Figure 1    minimum SI access methods [2]
According to the statements in TS38.300, UE may succeed in camping on the cell in three ways, as shown in Fig.1. 

· Method 1: UE decodes some contents of minimum SI form the serving cell and has the remaining part in its storage received from the cell before. 
· Method 2: UE decodes some contents of minimum SI from the serving cell and has the remaining part in its storage received from other previously visited cell. Method 2 applies when (part of) the minimum SI is area specific.  
· Method 3: UE decodes all contents of minimum SI from the serving cell. 
For Method 1 and 2, the UE should know whether the stored minimum SI is still valid or not before it decides to camp on the cell. However according to the current specifications, UE is unable to learn the validity of the stored minimum SI.
Observation 2. According to the current specifications, UE is unable to learn the validity of the stored minimum SI.
2.2 Possible solutions
Solution 1: Introduce valueTag for minimum SI/SIB1 in MIB
According to the current specifications, only one spared bit is reserved in MIB. If a valueTag is introduced in MIB for minimum SI/SIB1, an additional 5bits are required which may influence the design of MIB. 
MIB ::=                             SEQUENCE {

    systemFrameNumber                   BIT STRING (SIZE (6)),

    subCarrierSpacingCommon            ENUMERATED {scs15or60, scs30or120},

    ssb-SubcarrierOffset               INTEGER (0..15),

    dmrs-TypeA-Position                ENUMERATED {pos2, pos3},

    pdcch-ConfigSIB1                    PDCCH-ConfigSIB1,

    cellBarred                          
ENUMERATED {barred, notBarred},

    intraFreqReselection               ENUMERATED {allowed, notAllowed},
    spare                               
BIT STRING (SIZE (1)),
    [[


valueTagSIB1                         INTEGER (0..31)                          OPTIONAL

]]
}

Solution 2: Introduce valueTag for minimum SI/SIB1 in minimum SI/SIB1 itself
This allows the UE to determine if the minimum SI/SIB1 has changed without decoding the remaining part of the minimum SI/SIB1. However, the UE is still required to obtain the minimum SI/SIB1 every broadcast interval and it is against UE power saving.
SIB1 ::=        SEQUENCE {

    cellSelectionInfo                   SEQUENCE {

        q-RxLevMin                           Q-RxLevMin,

        q-RxLevMinOffset                   INTEGER (1..8)                      OPTIONAL,   -- Need R

        q-RxLevMinSUL                       Q-RxLevMin                          OPTIONAL,   -- Need R

        q-QualMin                            Q-QualMin                           OPTIONAL,   -- Need R

        q-QualMinOffset                     INTEGER (1..8)                     OPTIONAL    -- Need R

    }                                                                           OPTIONAL,   -- Need S


……
[[

valueTagSIB1                         INTEGER (0..31)                       OPTIONAL, 

]]
}

Solution 3: Introduce expirationTime for minimum SI/SIB1 in minimum SI/SIB1 itself
This allows the UE to determine for how long the minimum SI/SIB1 will remain valid before it expires, like that for pos-SIBs introduced in Rel-15 WI “Positioning Accuracy Enhancements for LTE”. With this IE, the UE would accurately know when to re-acquire the SIB1.
SIB1 ::=        SEQUENCE {

    cellSelectionInfo                   SEQUENCE {

        q-RxLevMin                           Q-RxLevMin,

        q-RxLevMinOffset                   INTEGER (1..8)                      OPTIONAL,   -- Need R

        q-RxLevMinSUL                       Q-RxLevMin                          OPTIONAL,   -- Need R

        q-QualMin                            Q-QualMin                           OPTIONAL,   -- Need R

        q-QualMinOffset                     INTEGER (1..8)                     OPTIONAL    -- Need R

    }                                                                           OPTIONAL,   -- Need S


……

[[


expirationTimeSIB1  



UTC-Time






OPTIONAL,

    ]]
}
UTC-Time  ::= SEQUENCE {


utcTime




UTCTime,


utcTime-ms



INTEGER (0..999),


...

}
	SIB1 field descriptions

	q-RxLevMinSUL

Parameter "QrxlevminSUL" in TS 38.304 [4], applicable for serving cell

	uac-BarringForCommon

Common access control parameters for each access category. Common values are used for all PLMNs, unless overwritten by the PLMN specific configuration provided in uac-BarringPerPLMN-List. The parameters are specified by providing an index to the set of configurations (uac-BarringInfoSetList). UE behaviour upon absence of this field is specified in section 5.3.14.2.

	useFullResumeID

Indicates which resume identifier and Resume request message should be used. UE uses full I-RNTI and RRCResumeRequest1 if the field is present, or short I-RNTI and RRCResumeRequest if the field is absent.

	uac-AccessCategory1-SelectionAssistanceInfo

Information used to determine whether Access Category 1 applies to the UE, as defined in [25]. A UE compliant with this version of the specification shall ignore this field.

	utcTime

This field provides the time stamp of the refTime in UTC time and comprises the following subfields:

-
utcTime in the form of YYMMDDhhmmssZ.

-
utcTime-ms specifies the fractional part of the UTC time in ms resolution.


Solution 4: Except for the information introduced in solution 1 or 2 or 3, introduce areaScope indication for SIB1 in SIB1 itself
As shown in Figure 1, the stored SIB1 contents may be received from other previously visited cells, i.e. some neighbouring cells. This means, at least some part of SIB1 may also be “area specific”. However there is no such indication in the current ASN.1. So we can add the indication indicating whether (some part of) SIB1 is area specific in SIB1. Below are an example of combination of solution 3 and 4.
SIB1 ::=        SEQUENCE {

    cellSelectionInfo                   SEQUENCE {

        q-RxLevMin                           Q-RxLevMin,

        q-RxLevMinOffset                   INTEGER (1..8)                      OPTIONAL,   -- Need R

        q-RxLevMinSUL                       Q-RxLevMin                          OPTIONAL,   -- Need R

        q-QualMin                            Q-QualMin                           OPTIONAL,   -- Need R

        q-QualMinOffset                     INTEGER (1..8)                     OPTIONAL    -- Need R

    }                                                                           OPTIONAL,   -- Need S


……

[[


expirationTimeSIB1  



UTC-Time





OPTIONAL,


areaScope                            ENUMERATED {true}                     OPTIONAL -- Cond AREA-ID

]]
}
From backward compatible and UE power saving point of view, we think solution 3 or 4 is better.
Proposal 1. RAN2 to discuss the solutions below. 
· Solution 1: Introduce valueTag for SIB1 in MIB;

· Solution 2: Introduce valueTag for SIB1 in SIB1 itself;

· Solution 3: Introduce expirationTime for SIB1 in SIB1 itself;
· Solution 4: Combine solution 1 or 2 or 3 with areaScope indication.
3 Conclusion

In this contribution, we have the following observations and proposals. 
Observation 1. UE is allowed to use the minimum SI which is previously received when it re-enters the cell.
Observation 2. According to the current specifications, UE is unable to learn the validity of the minimum SI.
Proposal 1. RAN2 to discuss the solutions below. 

· Solution 1: Introduce valueTag for SIB1 in MIB;

· Solution 2: Introduce valueTag for SIB1 in SIB1 itself;

· Solution 3: Introduce expirationTime for SIB1 in SIB1 itself;
· Solution 4: Combine solution 1 or 2 or 3 with areaScope indication.
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