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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.


The other new wave in 5G deployment is the support for the private network, or non-public network (NPN) [4], whereby NPN cell is identified by either PLMN ID plus NID (for SNPN) or PLMN ID plus CAG ID (for PNI-NPN). These network identifiers are agreed to be broadcasted in SIB1 as the outside of legacy PLMN Identity Info List [5]; 
	Agreements:

1. Access attempts by Rel-15 UEs for emergency services on CAG cell could be allowed based on operator's preference
2. cellReservedForOtherUse is used to prevent Rel-15 UEs to access the cell.

3. NPN information is outside PLMN-IdentityInfoList as a new Rel-16 IE for NPN-only cell and PLMN+NPN cell (the total number of network IDs is still 12)
Working assumption:

1. The new Rel-16 IE with a role similar to role of cellReservedForOtherUse for Rel-15 UEs is cell specific.


In our understanding, it is also very important to support IAB functionality under NPN deployment as part of Rel-16, e.g., for smart factory use cases that are growing rapidly. So, in this contribution, the changes that may be needed to support such a functionality is discussed in light of the current agreements within the two work items. 
2. Discussion 
2.1. IAB support in non-public network 
One of the principal requirements in Rel-16 is to support various vertical domains [6] and one of strong demands for 5G deployment comes from the support for smart factory; therefore, many Rel-16 WIs aim to fulfil the strict requirements for industrial use cases, e.g., eURLLC, IIoT. Generally, the industrial users will need private networks in their own facilities to ensure certain security and performance requirements, that is deployed by e.g., the private network or the private slice. In our view, the IAB functionality is also quite helpful for such industrial use cases with private network. For example, in smart factory, IAB enables quick deployment even in the facilities already in operation, i.e., retro fit, by its efficient wireless backhauling. So, RAN2 should agree to ensure IAB support in NPN deployment. 
Proposal 1 RAN2 should agree to ensure IAB functionality is also allowed in non-public network deployments. 
2.2. Fundamental issue on IAB-MT access in NPN
In the approved CR for IAB [7], iab-Support IE is provided within PLMN-IdentityInfoList in SIB1. 
	PLMN-IdentityInfoList ::=               SEQUENCE (SIZE (1..maxPLMN)) OF PLMN-IdentityInfo

PLMN-IdentityInfo ::=                   SEQUENCE {

    plmn-IdentityList                       SEQUENCE (SIZE (1..maxPLMN)) OF PLMN-Identity,

    trackingAreaCode                        TrackingAreaCode               OPTIONAL,       -- Need R

    ranac                                   RAN-AreaCode                   OPTIONAL,       -- Need R

    cellIdentity                            CellIdentity,

    cellReservedForOperatorUse              ENUMERATED {reserved, notReserved},

...,

  [[

iab-Support-r16                             ENUMERATED {true}          OPTIONAL       -- Need R

   ]]

}


The IAB-MT considers the cell is barred unless iab-Support IE is provided for the selected PLMN etc.; 

	5.2.2.4.2
Actions upon reception of the SIB1
Upon receiving the SIB1 the UE shall:
[…]
3>
if iab-Support is not provided for the selected PLMN nor the registered PLMN nor PLMN of the equivalent PLMN list:

4>
consider the cell as barred for IAB-MT in accordance with TS 38.304 [20];

[…]


On the other hand, PRN WI adds npn-IdentityInfoList to support SNPN (Standalone NPN) and PNI-NPN (Public Network Integrated NPN) in [8], but it’s outside the legacy plmn-IdentityInfoList as RAN2 agreed that “NPN information is outside PLMN-IdentityInfoList as a new Rel-16 IE for NPN-only cell and PLMN+NPN cell (the total number of network IDs is still 12)” [5]; 
	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

    ]]

}


Naturally, the new npn-IdentityInfoList does not contain iab-Support IE so far; 

	NPN-IdentityInfoList-r16 ::=           SEQUENCE (SIZE (1..maxNPN-r16)) OF NPN-IdentityInfo-r16

NPN-IdentityInfo-r16 ::=               SEQUENCE {

    npn-IdentityList-r16                   SEQUENCE (SIZE (1..maxNPN-r16)) OF NPN-Identity-r16,

    trackingAreaCode-r16                   TrackingAreaCode,

    ranac-r16                              RAN-AreaCode                    OPTIONAL,       -- Need R

    cellIdentity-r16                       CellIdentity,

    cellReservedForOperatorUse-r16         ENUMERATED {reserved, notReserved},

    ...

}

	NPN-Identity-r16 ::=                    CHOICE {

    pni-npn-r16                             SEQUENCE {

        plmn-Identity-r16                       PLMN-Identity,

        cag-IdentityList-r16                    SEQUENCE (SIZE (1..maxNPN-r16)) OF CAG-Identity-r16

    },

    snpn-r16                                   SEQUENCE {

        plmn-Identity                          PLMN-Identity,

        nid-List-r16                           SEQUENCE (SIZE (1..maxNPN-r16)) OF NID-r16

    } 

}

CAG-Identity-r16 ::=                    BIT STRING (SIZE (32))

NID-r16 ::=                             BIT STRING (SIZE (52))


Therefore, the IAB-MT that selects an NPN always considers the NPN cell is barred. It means IAB is not supported in NPN deployment so far, but we don’t think it’s the intended behaviour as discussed in section 2.1. 
Observation 1 IAB-MT cannot access NPN cells since it’s always considered as barred due to the lack of an IAB Support indication in the NPN Identity Info List. 
To enable IAB in NPN, iab-Support IE should be added within npn-IdentityInfoList. In addition, the procedural text should be provided for the selected NPN case. These changes are very simple but enable a great gain for wider support of various deployment scenarios in Rel-16 NR. So, RAN2 should agree to these changes in TS 38.331. 
Proposal 2 RAN2 should agree to add iab-Support IE within npn-IdentityInfoList. 
Proposal 3 RAN2 should agree to add the NPN case within the procedural text for SIB1 reception with regard to iab-Support handling. 

The example to implement Proposal 2 and Proposal 3 in TS38.331 is provided in Annex. 
2.3. Other possible issue
RAN2 agreed that “IAB-MTs ignore the IEs cellBarred, cellReservedForOtherUse, and cellReservedForOperatorUse. If any issue is identified, it should be discussed at the next meeting.” [3]. On the other hand, PRN WI 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.” [5], so RAN2 created the new IE cellReservedForFutureUse in CellAccessRelatedInfo in [8]. So, it’s considered that an NPN cell may broadcast SIB1 with cellReservedForOtherUse is set to “true” and npn-IdentityInfoList, in order to notify UEs that this is NPN cell. 
	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

    ]]

}


There is the possibility that the NPN cell, and possibly 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.  One interpretation is the IAB-MT considers the cell as barred since it’s in-line with the original usage of cellReservedForOtherUse which is in Rel-15 and also the same behaviour with Rel-16 UEs. On the other hand, another interpretation can be made, i.e., the IAB-MT should also ignore cellReservedForFutureUse, since RAN2 agreed “IAB-MTs are not under UAC control.” [3]; it seems the IAB-MT can access to any cells since it’s a network node.  Any behaviours can be acceptable from our perspective, but it should be clarified in this release and for future proofing. 
Proposal 4 RAN2 should clarify whether the IAB-MT ignores cellReservedForFutureUse. 
3. Conclusion 
In this contribution, the issue for support of IAB in NPN deployment is identified and the simple solution is provided.  RAN2 is kindly asked to take into account the observations and proposals below: 
Proposal 1
RAN2 should agree to ensure IAB functionality is also allowed in non-public network deployments.
Observation 1
IAB-MT cannot access NPN cells since it’s always considered as barred due to the lack of an IAB Support indication in the NPN Identity Info List.
Proposal 2
RAN2 should agree to add iab-Support IE within npn-IdentityInfoList.
Proposal 3
RAN2 should agree to add the NPN case within the procedural text for SIB1 reception with regard to iab-Support handling.
Proposal 4
RAN2 should clarify whether the IAB-MT ignores cellReservedForFutureUse.
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5. Annex 

The example of changes to TS 38.331 to support IAB in NPN deployment is as follows; 
For Proposal 2; 

	NPN-IdentityInfoList-r16 ::=           SEQUENCE (SIZE (1..maxNPN-r16)) OF NPN-IdentityInfo-r16

NPN-IdentityInfo-r16 ::=               SEQUENCE {

    npn-IdentityList-r16                   SEQUENCE (SIZE (1..maxNPN-r16)) OF NPN-Identity-r16,

    trackingAreaCode-r16                   TrackingAreaCode,

    ranac-r16                              RAN-AreaCode                    OPTIONAL,       -- Need R

    cellIdentity-r16                       CellIdentity,

    cellReservedForOperatorUse-r16         ENUMERATED {reserved, notReserved},

    ... 

    [[

iab-Support-r16                             ENUMERATED {true}          OPTIONAL       -- Need R

    ]]

}


For Proposal 3; 
	5.2.2.4.2
Actions upon reception of the SIB1
Upon receiving the SIB1 the UE shall:
[…]
3>
if iab-Support is not provided for the selected PLMN nor the registered PLMN nor PLMN of the equivalent PLMN list nor the selected NPN:

4>
consider the cell as barred for IAB-MT in accordance with TS 38.304 [20];

[…]


