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1 Introduction
In the RAN#82 meeting, a new WI for Integrated Access and Backhaul was agreed and following objectives were specified for physical layer [RAN1-led, RAN2, RAN3, RAN4][1].
· Specification of SSB/RMSI periodicity for NR initial access assumed by an IAB-node.

· Specification of extensions to Rel. 15 to support the use of SSBs orthogonal to SSBs used for UEs (via TDM and/or FDM), for inter-IAB-node discovery and measurements, including additional SMTC periodicities and time-domain mapping of SSB locations (e.g. enable muting patterns to deal with half-duplex constraint). 

· Specification of extension of RACH occasions and periodicities for backhaul RACH resources. w.r.t. access RACH resources, and associated network coordination mechanisms for selection of such parameters (in order to orthogonalize access and BH due to the half-duplex constraints) 

· Specification of mechanisms for resource multiplexing among backhaul and access links. This includes: 

· Specification of semi-static configuration for IAB-node/IAB-donor DU resources in case of TDM operation subject to half-duplex constraint. This shall be forward compatible to allow the support of half-duplex scenarios with FDM and SDM resource sharing among backhaul and access links. 

· Specification of time resource types for the DU’s child links: DL hard, DL soft, UL hard, UL soft, Flexible hard, Flexible soft, Not Available 

· Specification of dynamic indication (L1 signalling) of the availability of soft resources for a child IAB-node DU 

· Specification of required transmission/reception rules for IAB-nodes and associated behaviours regarding time resource utilization as discussed in TR 38.874 clause 7.3.3.

· Specification of mechanism to support the “case-1” OTA timing alignment.

Although the specifications objectives listed above are mostly focus on the PHY layer, they still have some additional impacts for RAN2. In this paper, we will further discuss the overview of RAN1 impacts from the RAN2’s point of view.
2 Discussion
2.1 SSB periodicity for IAB initial access

In the RAN1 #96 meeting, the following agreements were achieved regarding SSB periodicity [3]. An LS [1] was sent to RAN2/RAN3 in order to confirm the impacts on cell reselection and backhaul link rerouting.
	Agreements:

· Existing NR mechanisms are used by the network to signal to IAB MTs the SSB periodicity for cell re-selection.

· The IAB-node MT initial access assumption that half frames with SS/PBCH blocks occur with a periodicity of 16 frames does not have an impact on cell re-selection.

Agreements:

· The IAB-node MT initial access assumption that half frames with SS/PBCH blocks occur with a periodicity of 16 frames does not have an impact on backhaul link rerouting to a new parent node in response to a failure in the link to the current parent node. 


For initial cell selection, an IAB-node MT may assume that half frames with SS/PBCH blocks occur with a periodicity of 16 frames for power saving in NSA deployments. And for cell reselection and IAB node rerouting, since SMTC and SSB periodicity can be configured in SIB after initial access, it does not have an impact on the delay of reselection and rerouting. 
Observation 1: For cell reselection and IAB node rerouting, since SMTC and SSB periodicity can be configured in SIB after initial access, it does not have an impact on the delay of reselection and rerouting.
In last RAN1 meeting, following agreements are achieved for the configurations of SMTC. Since there are still several issues open in RAN1 and RAN2 may only need to design the RRC signalling at the very last stage, we can wait for more RAN1 progress before we start the signalling design.

	Agreements:

The configurable values of the parameters in the SSB reception configurations including SMTC for IAB node discovery and measurement are provided in the following

· SMTC window periodicity: 

· 5ms, 10ms, 20ms, 40ms, 80ms, 160ms, 320ms, 640ms, 1280ms

· SMTC window timing offset: 

· [0, ..., (number of subframes within SMTC window periodicity) – 1]

· SMTC window duration: 

· [1, …, 5] (subframes)

· FFS larger than 5

· List of physical cell IDs to be measured

· [cell ID 0, …, cell ID M-1 ]

· FFS value of M

· SSB-ToMeasure

· Same as Rel-15




Proposal 1: RAN2 waits for the RAN1 conclusions on the SMTC configuration, before designing the RRC signalling to configure SMTC.
2.2 Inter-IAB-node discovery and measurement 

During the SI phase, the SSB based inter-IAB node cell search and measurement in Stage 2 (after the IAB-node DU becomes active) was agreed. In particular, the SSB resources for inter-IAB cell search and measurement should be orthogonal to that for access UEs via TDM and/or FDM in order not to cause any negative impact to the access UEs. 

To enable the mutual discovery and measurement among multiple IAB nodes, the SSB transmission/reception for the IAB nodes should be coordinated. With coordinated configurations, each IAB node should be able to discover and measure other IAB nodes during its reception occasions (i.e., SMTC), and also be discovered and measured by other IAB nodes during its SSB transmission occasions. The following agreements were agreed by RAN1 in the last meeting [5]:
	Agreements:

The configurable values of the parameters in STC for IAB node discovery and measurement are provided in the following

· SSB center frequency: 
· ARFCN-ValueNR

· SSB subcarrier spacing: 
· FR1: 15khz, 30khz

· FR2: 120khz, 240khz

· SSB transmission periodicity: 
· 5ms, 10ms, 20ms, 40ms, 80ms, 160ms, 320ms, 640ms (agreed in RAN1 #96bis) 

· SSB transmission timing offset in half frame(s)
· [0, … , (number of half frames within SSB transmission periodicity) – 1]

· The index of SSBs to transmit (the SSBs to be transmitted in the half frame)
· Same as Rel-15

· FFS additional parameter(s) other than above

Agreements:

Each STC is independently configured when multiple STCs are configured.
· Up to RAN3 to decide that if SSB index is common across two or more STC configurations, whether additional signalling optimization is necessary or not



SSB transmission is one of the DU’s operations, and the SSB transmission occasions may be configured by OAM. However, OAM based solution will be too slow to react with topology adaptation. It’s better to be centrally configured by donor CU, and new F1-AP signaling need to be introduced to support STC for IAB node DU.
Proposal 2: F1-AP signaling for STC configurations should be designed to enable the mutual discovery and measurement among multiple IAB nodes, which is up to RAN3.
If an IAB node experiences a RLF or BF, the IAB node needs to conduct cell selection and RRC reestablishment, or the IAB node tries to recover using another beam. In order to have more opportunities to perform measurement and to recovery quickly, the IAB node can mute some IAB specific SSBs used for mutual discovery and measurement. Therefore it can also measure SSBs from other IAB nodes during these occasions. Furthermore, this will not have any impact on the normal UE for either access or measurement.

Proposal 3: An IAB node that experiences RLF or BF, the IAB node may mute some IAB specific SSB used for mutual discovery and measurement, in order to have more opportunities to perform measurement and recovery quickly.

2.3 IAB node RACH

In order to address the half-duplex constraint, one straightforward option is to introduce additional PRACH resources for the backhaul link and different PRACH resources are configured for adjacent links. It was agreed in RAN1 that new RACH configurations specific to IAB nodes are derived with extension of existing Rel. 15 RACH configurations obtained by scaling the parameter ‘x’ from the PRACH configuration table, and by adding an offset Δy to the parameter ‘y’ (frame-based offset) and/or adding an offset Δs to the slot/subframe number (slot/subframe-based offset) from the PRACH configuration table. Following is the detail agreements achieved in previous RAN1 meeting [4,5]. 
	Agreements:

The periodicity of a backhaul RACH configuration in frames takes the form x_iab = x * λ where:

· x is the periodicity of an existing RACH configuration,

· λ is a scaling factor taking values in {1, 2, 4, 8, 16, 32, 64} subject to the constraint x_iab ≤ 64.

Agreements:

The frame containing backhaul ROs is identified by (nSFN mod x_iab) = ((y + Δy) mod x_iab) where Δy denotes a time offset in frames taking values in the range from 0 to x_iab – 1.
Agreements:

The subframe (slot) number for a RO of a backhaul RACH configuration is identified by (Sn + Δs,) mod L, where:

· Sn is the subframe (slot) number of an existing RACH configuration,
· Δs denotes a time offset in subframes (slots) taking values in the range from 0 to L – 1, where L is the number of subframes (slots) in a frame.
NOTE: The usage of the terms subframe or slot is meant to align to the terminology used in the existing RACH configuration tables in TS 38.211, e.g. subframe in Tables 6.3.3.2-2 and 6.3.3.2-3, and slot in Table 6.3.3.2-4.

Agreements:

The validity of ROs for backhaul RACH configurations is regulated by the rules defined in Rel-15 for existing RACH configurations.

Agreements:

Partial overlap of ROs between RACH configurations used in two adjacent links (upstream towards the parent and downstream towards the children from an IAB node perspective) is allowed. 
Agreements:

The signaling design for the IAB specific backhaul RACH configurations is up to RAN2.

RAN1 has the following recommendations:

· The ability to configure the IAB specific backhaul RACH configuration additionally to the Rel 15 RACH configuration for access UEs is supported.

· If the IAB specific RACH configuration is not provided, RAN1 assumes that IAB node will use the configured Rel 15 RACH configuration for IAB node initial access.

· Capability to configure IAB specific backhaul RACH configurations need to be provided for both CBRA & CFRA.



Actually, partial overlap of ROs between RACH configurations used in two adjacent links is allowed. In this case, the decision on whether to give priority to the DU or to the MT for the use of the resource is left to the IAB node implementation based on the RAN1 agreements for resource multiplexing.

According to the agreements, both CBRA and CFRA IAB specific ROs may be optionally provided for IAB. And if the IAB specific RO is not provided, RAN1 assumes that IAB node will use the configured Rel 15 RACH configuration for IAB node initial access. When both IAB specific and Rel 15 ROs are provided for IAB node, IAB node can generally prioritize to use IAB specific RO if without any additional specifications.
Proposal 4: When both IAB specific and Rel 15 ROs are configured for IAB node, IAB node prioritize to use IAB specific RO in principle. FFS on if any special case.
2.4 Resource allocation/coordination
In RAN1 AH1901 meeting, it was agreed that the existing resource configuration signaling defined in R15 for access UEs can be used for configuration of MT resources in the backhaul link, and that DU resources are configured by a semi-static manner, separately from the configuration of MT part. 
Observation 2: Existing resource configuration signaling defined in R15 for access UEs can be used for configuration of MT resources in the backhaul link.
And in the last meeting [5], new slot formats which begin with uplink slots, uplink symbols, or flexible symbols will be introduced for IAB nodes (DU and MTs). And whether these slot formats need to be included in the MT RRC configuration is still FFS in RAN1.
Observation 3: Whether new slot formats need to be included in the MT RRC configuration is still FFS in RAN1.
2.5 OTA timing alignment
For timing alignments of an IAB node, the downlink reception timing and the uplink transmission timing can follow the timing alignments procedures as a Rel-15 UE. For the downlink transmission timing, it was agreed that an IAB node should set its downlink transmission timing ahead of DL reception by TA/2 + T_delta, where the value of the T_delta is intended to account for factors such as Tx to Rx switching time, HW impairments, etc. It was also agreed that T_delta is updated on an aperiodic basis determined by the parent node. Once IAB node has received the timing offset T_delta indication from its parent node, the IAB node should trigger its DL TX timing adjustment by TA/2 + T_delta.
If T_delta is received directly from parent node, L2 signaling, e.g. MAC or BAP layer, can be supported to carry T_delta. However, the IAB node sets its DL TX timing based on the parent node’s T_delta in the DC scenario. Therefore, T_delta may be reported to the donor first and then configured to its child IAB node by the donor, as another possible solution.
Observation 4: The procedure and the signaling to carry T_delta need to be further studied by RAN1 before RAN2/3 designing the signaling.

3 Conclusion and Proposals
In this contribution, we will further discuss the overview of RAN1 impacts from the RAN2’s point of view. And we have the following observations and proposals:
Observation 1: For cell reselection and IAB node rerouting, since SMTC and SSB periodicity can be configured in SIB after initial access, it does not have an impact on the delay of reselection and rerouting.
Observation 2: Existing resource configuration signaling defined in R15 for access UEs can be used for configuration of MT resources in the backhaul link.
Observation 3: Whether new slot formats need to be included in the MT RRC configuration is still FFS in RAN1.

Observation 4: The procedure and the signaling to carry T_delta need to be further studied by RAN1 before RAN2/3 designing the signaling.

Proposal 1: RAN2 waits for the RAN1 conclusions on the SMTC configuration, before designing the RRC signalling to configure SMTC.
Proposal 2: F1-AP signaling for STC configurations should be designed to enable the mutual discovery and measurement among multiple IAB nodes, which is up to RAN3.

Proposal 3: An IAB node that experiences RLF or BF, the IAB node may mute some IAB specific SSB used for mutual discovery and measurement, in order to have more opportunities to perform measurement and recovery quickly.

Proposal 4: When both IAB specific and Rel 15 ROs are configured for IAB node, IAB node prioritize to use IAB specific RO in principle. FFS on if any special case.
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