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IAB node initial access was discussed during last RAN2 meeting, and the following agreements were achieved:

	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.

The case that UEs are barred but IAB nodes are allowed to access shall be supported. FFS if this is supported by MIB: CellBarred (i.e. IAB MT ignores the MIB cellBarred when set) or SIB1: CellReservations (i.e. IAB MT ignores SIB cell reservations, or has an access identity that allow access)

No new Establishment Cause values in RRC Connection Setup are defined.

No new Re-establishment Cause values are defined.  


From the agreements, the case that UEs are barred but IAB nodes are allowed to access shall be supported. However, how to realize this is FFS. In this contribution, we focus on the FFS issue and give our consideration. 

Discussion
As described in 38.304, there are two mechanisms which allow an operator to impose cell reservations or access restrictions. The first mechanism uses indication of cell status and special reservations for the control of cell selection and reselection procedures. Cell reservations typically applies when a node will connect the first time to a parent IAB node or upon a failure in which the IAB node needs to perform cell re-selection, e.g. RLF. The second mechanism referred to as Unified Access Control, which allows preventing selected access categories or access identities from sending initial access messages for load control reasons. 

Currently, three fields are used to control cell status and cell reservations and they are indicated in the MIB or SIB1 message. 

cellBarred (IE type: "barred" or "not barred"): indicated in MIB message.

cellReservedForOperatorUse (IE type: "reserved" or "not reserved"): indicated in SIB1 message.

cellReservedForOtherUse (IE type: "true"): indicated in SIB1 message. 

Whether a cell is barred or not depends on the value indicated in these IEs and, in some cases, the Access Identity (AI). The table shown below gives the different configuration examples to control UE access. 
	AI
	cellBarred
	cellReservedForOperatorUse
	cellReservedForOtherUse
	Cell status

	Any
	Barred
	-
	-
	Barred

	Any
	Not Barred
	Not reserved
	-
	Candidate

	Any
	Not barred
	-
	True
	Barred

	0/1/2/12/13/14
	Not barred
	Reserved
	-
	Barred

	11/15
	Not barred
	Reserved
	-
	Candidate


As we can see, if the cell wants to bar UE access, it can set the cellBarred IE as barred. Besides, it can bar UE access via cell reservations as well. For example, the cell can configure cellBarred IE as not barred and cellReservedForOtherUse as true. For the UE whose AI is configured as 0/1/2/12/13/14, the cell can bar its access by setting cellReservedForOperatorUse as reserved.

According to RAN2’s agreement, the IAB node will broadcast an IAB support IE if allowing IAB-MT access. The IAB support IE indicates the cell supports IABs and the cell is also considered as a candidate for IAB integration. Besides, during last RAN2 meeting, it is agreed that the case that UEs are barred but IAB nodes are allowed to access shall be supported. It is FFS if this is supported by MIB: CellBarred (i.e. IAB MT ignores the MIB cellBarred when set) or SIB1: CellReservations (i.e. IAB MT ignores SIB cell reservations, or has an access identity that allow access). In this paper, we will analyze the possible options based on RAN2’s discussion. 

Option 1: IAB node ignores the cellBarred IE. 

In this case, the cell can bar all the normal UE access by configuring the cellBarred IE as barred. Since IAB node ignores this IE and the cell broadcasts the IAB support IE, it can still access to this cell.

Option 2: IAB node ignores cellReservedForOtherUse IE.

Option 2-1: The cell configures cellBarred IE as not barred and cellReservedForOtherUse as true.

The cell sets cellBarred IE as not barred and cellReservedForOtherUse as true, so the normal UE regards this cell as barred. But IAB node can connect to the cell because it ignores cellReservedForOtherUse IE and detects IAB support IE.
Option 2-2: Define IAB specific AI(s)

In this option, new AI(s) is defined. Since the cell will bar normal UE access, it can set cellBarred IE as not barred and cellReservedForOtherUse as true. Moreover, the cell is configured that only the UE with IAB specific AI(s) can access to the cell. An example configuration is shown in the table below. Because IAB node ignores cellReservedForOtherUse IE, it is not barred. And the AI of the IAB node is IAB specific AI, thus IAB node can connect to the cell.
	AI
	cellBarred
	cellReservedForOperatorUse
	cellReservedForOtherUse
	Cell status

	IAB specific AI
	Not barred
	Reserved
	-
	Candidate


Regarding option 1 and option 2-1, they have similar impact on specifications. The main difference between them is that the normal UE knows cell barred information from MIB in option 1 while from SIB1 in option 2-1. Hence, the normal UE can know the cell barred status in option 1 earlier than in option 2-1, and then choose another cell to access as soon as possible. As we can see, option 1 can reduce the access delay of the normal UE to some extent. Regarding option 2-2, it not only has specification impact but also impose additionally standardization work by CT1 due to the newly defined AI. Therefore, based on the above analysis, it is suggested to adopt option1.
Proposal 1: It is suggested for the IAB node to ignore cellBarred IE and determine whether a cell is accessible based on the broadcast IAB support IE.

Proposal 2: For the purpose of barring UE but allowing IAB node access, the cell can set the cellBarred IE as barred and broadcast IAB support indication. 

Proposal 3: To agree on the text proposal to the running CR on 38.331 in the Annex capturing the proposals above.

Conclusion

In this contribution, we discussed the CP signaling delivery when IAB node operates in NSA mode. And we have the following proposals:

Proposal 1: It is suggested for the IAB node to ignore cellBarred IE and determine whether a cell is accessible based on the broadcast IAB support IE.

Proposal 2: For the purpose of barring UE but allowing IAB node access, the cell can set the cellBarred IE as barred and broadcast IAB support indication. 

Proposal 3: To agree on the text proposal to the running CR on 38.331 in the Annex capturing the proposals above.

Annex:


Text proposal to running CR to 38.331

6.2.2
Message definitions

–
MIB
The MIB includes the system information transmitted on BCH.
Signalling radio bearer: N/A

RLC-SAP: TM

Logical channel: BCCH

Direction: Network to UE

MIB

-- ASN1START

-- TAG-MIB-START

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))

}

-- TAG-MIB-STOP

-- ASN1STOP

	MIB field descriptions

	cellBarred
Value barred means that the cell is barred, as defined in TS 38.304 [20]. IAB-node ignores this IE.

	dmrs-TypeA-Position
Position of (first) DM-RS for downlink (see TS 38.211 [16], clause 7.4.1.1.2) and uplink (see TS 38.211 [16], clause 6.4.1.1.3).

	intraFreqReselection
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].

	pdcch-ConfigSIB1
Determines a common ControlResourceSet (CORESET), a common search space and necessary PDCCH parameters. If the field ssb-SubcarrierOffset indicates that SIB1 is absent, the field pdcch-ConfigSIB1 indicates the frequency positions where the UE may find SS/PBCH block with SIB1 or the frequency range where the network does not provide SS/PBCH block with SIB1 (see TS 38.213 [13], clause 13).

	ssb-SubcarrierOffset
Corresponds to kSSB (see TS 38.213 [13]), which is the frequency domain offset between SSB and the overall resource block grid in number of subcarriers. (See TS 38.211 [16], clause 7.4.3.1).

The value range of this field may be extended by an additional most significant bit encoded within PBCH as specified in TS 38.213 [13].

This field may indicate that this cell does not provide SIB1 and that there is hence no CORESET#0 configured in MIB (see TS 38.213 [13], clause 13). In this case, the field pdcch-ConfigSIB1 may indicate the frequency positions where the UE may (not) find a SS/PBCH with a control resource set and search space for SIB1 (see TS 38.213 [13], clause 13).

	subCarrierSpacingCommon
Subcarrier spacing for SIB1, Msg.2/4 for initial access, paging and broadcast SI-messages. If the UE acquires this MIB on an FR1 carrier frequency, the value scs15or60 corresponds to 15 kHz and the value scs30or120 corresponds to 30 kHz. If the UE acquires this MIB on an FR2 carrier frequency, the value scs15or60 corresponds to 60 kHz and the value scs30or120 corresponds to 120 kHz.

	systemFrameNumber
The 6 most significant bits (MSB) of the 10-bit System Frame Number (SFN). The 4 LSB of the SFN are conveyed in the PBCH transport block as part of channel coding (i.e. outside the MIB encoding), as defined in clause 7.1 in TS 38.212 [17].
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