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1. Introduction
The work item on Integrated Access and Backhaul [1] defined the new entities, IAB donor and IAB node, to enable the multi-hop and topological networking for NR. Since these entities would be considered as a network node, the special handling in access restriction was agreed in [2]

 REF _Ref36064046 \w \h 
[3]; 
	· Both support of IAB node(s) and the cell status for IAB node(s) is combined in a single IE, i.e. if the IE is present, the cell supports IABs and the cell is also considered as a candidate for IABs; if the IE is absent, the cell does not support IAB and/or the cell is barred for IAB. 

· This IE can be provided per PLMN.

	Agreement [AT109e][025][IAB]

· IAB-MTs ignore the IEs cellBarred, cellReservedForOtherUse, and cellReservedForOperatorUse.
If any issue is identified, it should be discussed at the next meeting.

· IAB-MTs are not under UAC control.


In RAN2#109bis-e, further agreements for IAB-MT in RRC IDLE are reached; 
	· IAB-MT shall exclude the barred cell as a candidate for cell selection/reselection for 300 seconds, as in the current specification.  

· IAB-MT ignores intraFreqReselection
· R2 make an attempt to support IAB functionality in non-public network deployments in R16 in R2#109bis and R2#110 meeting. If the agreeable CRs can be achieved before ASN.1 freeze, then it is supported. Otherwise, it is not supported in R16


In this contribution, the remaining issues in idle mode procedure for IAB-MT are discussed. 
2. Discussion 
2.1. cellReservedForFutureUse IE

In PRN WI [5], RAN2 agreed that “cellReservedForOtherUse is used to prevent Rel-15 UEs to access the cell.” and “The new Rel-16 IE with a role similar to role of cellReservedForOtherUse for Rel-15 UEs is cell specific.” [6] As the result, RAN2 created the new IE cellReservedForFutureUse in CellAccessRelatedInfo in [7] and its definition in [8]. 

In TS 38.331 [7]: 

	CellAccessRelatedInfo   ::=         SEQUENCE {

    plmn-IdentityList                   PLMN-IdentityInfoList,

    cellReservedForOtherUse             ENUMERATED {true}     OPTIONAL,   -- Need R

    ...,

    [[

    cellReservedForFutureUse-r16    ENUMERATED {true}         OPTIONAL,   -- Need R

    npn-IdentityInfoList-r16        NPN-IdentityInfoList-r16  OPTIONAL    -- Need R

    ]]

}


In TS 38.304 [8]: 

	-
cellReservedForOtherUse (IE type: "true") 
Indicated in SIB1 message. In case of multiple PLMNs indicated in SIB1, this field is common for all PLMNs.

-
cellReservedForFutureUse (IE type: "true") 
Indicated in SIB1 message. In case of multiple PLMNs or NPNs indicated in SIB1, this field is common for all PLMNs and NPNs.


There is the possibility that the NPN cell, and even PLMN cell, may also broadcast cellReservedForFutureUse = “true” for some reason such as e.g., network maintenance. In this case, it’s not crystal clear how the IAB-MT behaves. There could be a couple of interpretation options as follows; 

· Option 1: The IAB-MT considers the cell as barred. It’s the same behaviour with Rel-16 UEs. 
· Option 2: The IAB-MT should also ignore cellReservedForFutureUse. It seems consistent with RAN2 agreements such as “IAB-MTs ignore the IEs cellBarred, cellReservedForOtherUse, and cellReservedForOperatorUse.” and “IAB-MTs are not under UAC control.” [3], considering the IAB node as a network node.  
Any behaviours can be acceptable from our perspective, but it should be clarified in this release and for future proofing. 
Proposal 1 Regardless of IAB support in NPN, RAN2 should clarify whether the IAB-MT ignores cellReservedForFutureUse. 
If Proposal 1 is agreed with Option 2, i.e., the IAB node ignores cellReservedForFutureUse, a sample of specification change is shown in Annex A. Otherwise (i.e., Option 1), there is no need of any changes in the specifications. 
2.2. intraFreqReselection IE

In RAN2#109bis-e, it was agreed that “IAB-MT ignores intraFreqReselection” [4], as the result of  email discussion [AT109bis-e][024] [9]. The motivation of the IAB node to ignore intraFreqReselection was to provide the operators the separate controls of UEs and IAB-MTs, whereby the agreement indeed fulfilled the motivation. 
Observation 1 The motivation of agreement to ignore intraFreqReselection was to provide operators the separate controls of UEs and IAB-MTs. 
However, according to the summary of the email discussion, “Slightly majority (6:4) would prefer the IAB-MT follows intraFreqReselection the as legacy UE.” as the rapporteur summarized in [9]. It means 6 companies including 2 operators had concern on the risk to ignore intraFreqReselection. The agreements certainly meant the IAB-MT is uncontrollable from the network in terms of intraFreqReselection. 
Observation 2 The agreement to ignore intraFreqReselection meant the IAB-MT is not under the network control of intraFreqReselection. 
In light of the separate controls in Observation 1, it’s sub-optimal that the UEs are controllable and the IAB-MTs are uncontrollable as in Observation 2, because in case the best cell bars both UEs and IAB-MTs, i.e., cellBarred = “barred” and iab-support is absent, if intraFreqReselection = “notAllowed” then the UE cannot reselect other intra-frequency cells while access is allowed for the IAB-MT since it ignores the IE.
If companies still have concern on the agreement, e.g., causing significant interference, etc., it could be considered whether a separate intraFreqReselection specific to IAB-MTs, i.e., “intraFreqReselection-IAB” should be introduced, whereby the new IE is considered by the IAB-MTs but ignored by the UEs.  The IAB-MT anyway needs to check iab-Support IE in SIB1, so the “intraFreqReselection-IAB” could be also broadcasted in SIB1 (i.e., not in MIB), if it’s needed.  In addition, the “intraFreqReselection-IAB” would provide less network coordination among cells; for example, the serving cell can set the new IE without the knowledge of whether the neighbor cells removed iab-Support IE from their SIB1, while it’s not the same for the legacy intraFreqReselection. 
The introduction of this new IE is not intended to revisit the agreement above, and only as a simple addition on top of the existing agreement, in order to eliminate all concerns raised in the email discussion related to control of intraFreqReselection.
Proposal 2 If the IAB-MT needs to be under the network control, RAN2 should discuss whether to introduce in SIB1 a separate “intraFreqReselection-IAB“, which is applicable only to IAB-MTs. 
If Proposal 2 is agreeable, an example of specification change is shown in Annex B. 
3. Conclusion 
In this contribution, a couple of remaining issues for idle mode behaviour of IAB-MT are discussed and the simple solutions are provided.  RAN2 is kindly asked to take into account the observations and proposals below: 
Proposal 1
Regardless of IAB support in NPN, RAN2 should clarify whether the IAB-MT ignores cellReservedForFutureUse.
Observation 1
The motivation of agreement to ignore intraFreqReselection was to provide operators the separate controls of UEs and IAB-MTs.
Observation 2
The agreement to ignore intraFreqReselection meant the IAB-MT is not under the network control of intraFreqReselection.
Proposal 2
If the IAB-MT needs to be under the network control, RAN2 should discuss whether to introduce in SIB1 a separate “intraFreqReselection-IAB“, which is applicable only to IAB-MTs.
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5. Annex A 
For Proposal 1 with Option 2, i.e., the IAB-MT ignores cellReservedForFutureUse, the example of changes to TS 38.304 is as follows; 
	5.3.1
Cell status and cell reservations

Cell status and cell reservations are indicated in the MIB or SIB1 message as specified in TS 38.331 [3] by means of following fields:

-
cellBarred (IE type: "barred" or "not barred") 
Indicated in MIB message. In case of multiple PLMNs or NPNs indicated in SIB1, this field is common for all PLMNs and NPNs

-
cellReservedForOperatorUse (IE type: "reserved" or "not reserved") 
Indicated in SIB1 message. In case of multiple PLMNs or NPNs indicated in SIB1, this field is specified per PLMN or per SNPN.

-
cellReservedForOtherUse (IE type: "true") 
Indicated in SIB1 message. In case of multiple PLMNs indicated in SIB1, this field is common for all PLMNs.

-
cellReservedForFutureUse (IE type: "true") 
Indicated in SIB1 message. In case of multiple PLMNs or NPNs indicated in SIB1, this field is common for all PLMNs and NPNs.

NOTE:
For IAB node, it ignores the cellBarred, cellReservedForOperatorUse and, cellReservedForOtherUse and cellReservedForFutureUse as defined in TS 38.331 [3].

-
iab-Support (IE type: "true")
Indicated in SIB1 message. In case of multiple PLMNs indicated in SIB1, this field is specified per PLMN.
[…]


6. Annex B 

For Proposal 2, the example of changes to TS 38.331 is as follows; 
	SIB1 ::=        SEQUENCE {

    cellSelectionInfo                   SEQUENCE {

        q-RxLevMin                        
Q-RxLevMin,

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

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

        q-QualMin                           
Q-QualMin                         
OPTIONAL,   -- Need S

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

    }                                                                             
OPTIONAL,   -- Cond Standalone

    cellAccessRelatedInfo             
CellAccessRelatedInfo,

    connEstFailureControl             
ConnEstFailureControl            

OPTIONAL,   -- Need R

    si-SchedulingInfo                 
SI-SchedulingInfo                 

OPTIONAL,   -- Need R

    servingCellConfigCommon          
ServingCellConfigCommonSIB      

OPTIONAL,   -- Need R

    ims-EmergencySupport            
ENUMERATED {true}                  
OPTIONAL,   -- Need R

    eCallOverIMS-Support              
ENUMERATED {true}                   
OPTIONAL,   -- Cond Absent

    ue-TimersAndConstants             
UE-TimersAndConstants             

OPTIONAL,   -- Need R

    uac-BarringInfo                     SEQUENCE {

        uac-BarringForCommon              
UAC-BarringPerCatList          
OPTIONAL,   -- Need S

        uac-BarringPerPLMN-List          
UAC-BarringPerPLMN-List         
OPTIONAL,   -- Need S

        uac-BarringInfoSetList            
UAC-BarringInfoSetList,

        uac-AccessCategory1-SelectionAssistanceInfo CHOICE {

            plmnCommon                       

UAC-AccessCategory1-SelectionAssistanceInfo,

            individualPLMNList              

SEQUENCE (SIZE (2..maxPLMN)) OF UAC-AccessCategory1-SelectionAssistanceInfo

        }                                                                           
OPTIONAL    -- Need S

    }                                                                                
OPTIONAL,   -- Need R

    useFullResumeID                     ENUMERATED {true}                       OPTIONAL,   -- Need R

    lateNonCriticalExtension         
OCTET STRING                            
OPTIONAL,

    nonCriticalExtension             
SIB1-v16xy-IEs                        
OPTIONAL

}

SIB1-v16xy-IEs ::=               

SEQUENCE {

    idleModeMeasurements-r16         
ENUMERATED{ffs}                              
posSI-SchedulingInfoList-r16     
PosSI-SchedulingInfoList-r16        
OPTIONAL,  -- Need R
   
intraFreqReselection-IAB-r16     
ENUMERATED {notAllowed}



OPTIONAL,
    nonCriticalExtension             
SEQUENCE {}                            
OPTIONAL

}

UAC-AccessCategory1-SelectionAssistanceInfo ::=    ENUMERATED {a, b, c}


	SIB1 field descriptions

[…]
intraFreqReselection-IAB
Controls cell selection/reselection to intra-frequency cells when the highest ranked cell is barred, or treated as barred by the UE, as specified in TS 38.304 [20]. This iE is applicable only to IAB-MTs. 
[…]
 


Also, the example of changes to TS 38.304 is as follows; 
	5.3.1
Cell status and cell reservations

[…]
When cell status "barred" is indicated or to be treated as if the cell status is "barred",

-
The UE is not permitted to select/reselect this cell, not even for emergency calls.

-
The UE shall select another cell according to the following rule:

-
If the cell is to be treated as if the cell status is "barred" due to being unable to acquire the MIB:

-
the UE may exclude the barred cell as a candidate for cell selection/reselection for up to 300 seconds.

-
the UE may select another cell on the same frequency if the selection criteria are fulfilled.

-
else:

-
If the cell is to be treated as if the cell status is "barred" due to being unable to acquire the SIB1 or due to trackingAreaCode being absent in SIB1 as specified in TS 38.331 [3]:

-
The UE may exclude the barred cell as a candidate for cell selection/reselection for up to 300 seconds.

-
If the field intraFreqReselection in MIB message is set to "allowed" or for IAB-MT if the field intraFreqReselection-IAB in SIB1 message is absent, the UE may select another cell on the same frequency if re-selection criteria are fulfilled;

-
The UE shall exclude the barred cell as a candidate for cell selection/reselection for 300 seconds.

-
If the field intraFreqReselection in MIB message is set to "not allowed" or for IAB-MT if the field intraFreqReselection-IAB in SIB1 message is set to "not allowed":

-
If the cell operates in licensed spectrum or if this cell belongs to a PLMN which is indicated as being equivalent to the registered PLMN:

-
the UE shall not re-select a cell on the same frequency as the barred cell;

-
else:

-
the UE may select to another cell on the same frequency if reselection criteria are fulfilled.

-
The UE shall exclude the barred cell and, if the cell operates in licensed spectrum or if this cell belongs to a PLMN which is indicated as being equivalent to the registered PLMN, also the cells on the same frequency as a candidate for cell selection/reselection for 300 seconds.
The cell selection of another cell may also include a change of RAT.


