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1 Introduction
In RAN490bis, the two scenario is summarized [3] for different operation mode (TDM and SDM), in this paper, we present our view on the regulatory aspect on IAB node for both FR1 and FR2 relating to these two scenarioes.
2 Discussion
In [11], how to map the IAB-MT and IAB-DU to the radio hardware is discussed and we believe that sharing the same radio for IAB-MT and IAB-DU is the most feasible solution from the cost and deployment perspective.  As it is common understanding now in RAN4 that IAB-DU should be Base station, it is naturally to reach the conclusion that IAB node is a RAN node.
When the IAB node co-existing with operator’s own TDD network and another operator’s TDD network on the adjacent carrier deployed within the same band, the TDD pattern (DL part + UL part) configured in IAB node should be discussed. The baseline assumption for this scenario is that operator TDD network and other coexistence with other TDD network should be configured with the same TDD pattern with a synchronized operation. However, as IAB node has both access link and backhaul link, how TDD pattern and multiplex scheme between these links should be separately discussed. The IAB node access link should be configured as the same TDD pattern and act as a BS, this is indicated as “case 1” synchronization in [2]. However, the IAB backhaul link (IAB-MT) could be configured with different options:
1. IAB BH use the downlink part of the TDD pattern 

2. IAB BH use uplink part of the TDD pattern 

In [2], how the IAB-MT time resource and IAB-DU time resource should work together is listed in tables in clause 7.3.3. As discussed in [12], how these time resources mapped to network TDD pattern is not specified and our understanding is that this is operator or vendor specific.  The MT and DU behavior is listed in below table relating to the scenario summarized in [10].
Table 1: IAB-MT and IAB-DU in IAB-Node mapped to TDD pattern
	TDD pattern
	DL
	DL
	DL
	UL
	UL

	sceanario1 
	 
	MT:RX
	 
	MT:TX
	 

	 
	DU:TX
	 
	DU:TX
	 
	DU:RX

	sceanario 2
	MT:TX
	MT:RX
	 
	 
	 

	 
	DU:TX
	 
	DU:TX
	DU:RX
	DU:RX


Observation#1: It clearly shows that in scenario 1, the IAB node transmit in Uplink time slot of the TDD pattern while scenario 2 has no uplink transmission during Uplink time slot of TDD pattern.
For the shared radio module architecture between IAB-MT and IAB-DU, it will be difficult to argue that the IAB node will become a UE when it transmits at the uplink time slot while becoming a BS when it transmit at DL time slot.  The easiest way to understand is that IAB node will transmit at Uplink time slot in scenario 1 while scenario 2 is not.  Because from the interference perspective at whole TDD network level, IAB node will transmit at uplink time slot in scenario 1 but will not do so in scenario 2.  As the rest of the discussion from regulation perspective, it is important to understand the difference of the scenario 1 and 2 from interference perspective. As IAB node in scenario 1 transmit at uplink time slot, there is a risk of the IAB node interfering with the other BS receiving.

Observation#2: IAB node in Scenario 1 will transmit on the uplink time slot and it will interfere the other BS receiving.
IAB operate on FR1:
Though RAN1 does not put restrictions on the flexibility of the IAB BH and access link multiplex scheme, the ECC has defined the baseline and transition region out of block power limits for synchronized operation of MFCN BSs (see ECC Decision (11)06 (October 2018) Table 3 [4]). In ECC baseline requirement, the BS-BS and MS-MS interference scenario is not assumed to happen in case of the synchronized operation. ECC baseline regulatory requirement does not introduce additional constrains compared to the spectrum emission mask defined by standards. 
Observation-3: ECC regulatory requirement does not introduce more stricter requirement than SEM defined by 3GPP when the TDD networks operated by different operator are synchronized.
For scenario 2, there is no IAB node to BS receiver interference so there is no additional regulation requirement the IAB node should fulfill.
Observation-4: No additional regulatory requirement IAB node for scenario 2.
For Scenario 1, as  IAB transmits in the uplink part of the TDD pattern, the IAB-BS interference will happen and this is similar to the BS-BS interference scenario in ECC report. In this case, the ECC baseline requirement assumption for Table 3 will not apply and ECC has defined it as ““unsynchronised operation” for such case. The ECC has defined the restricted baseline out of block power limit for unsynchronised and semisynchronised operation of MFCN BSs (see ECC Decision (11)06 (October 2018) Table 4 [3]). By fulfilling this stricter regulatory requirement, the BS-BS interference can be mitigated. However, it is mentioned in [5] that such requirement is much stricter than the ECC baseline limits for the synchronized BS, and compliance to it means installation of the costly operator-specific transmitter filter in non-AAS system and even more challenging to achieve in a AAS system within additional internal filter.  Therefore, based on currently available filtering technology for AAS, unsynchronised operation could be implemented only in those cases where additional isolation (e.g. separation distances) or indoor lower power BS, however, in some cases, the big separation distances between different operator may not be possible for a densified population city area and IAB node deployment will not benefit from low power indoor BS. 
Observation-5: For scenario 1 (or in general, transmits with greater power or beamforming gain than a UE) and use the uplink part of the TDD pattern, the IAB-BS interference will occur and the stricter ECC regulation will apply for multiple operator coexistence. 
Observation-6: If non synchronized TDD or uplink subframes would be used then to fulfill the regulator requirement,  either vastly increased cost on the IAB node due to strict emissions requirements or carefully planned and likely infeasible increasing the separation distance to other operator’s BS are the options. None of them are attractive.
IAB operate on FR2:
ECC regulation requirement [8] is specified for the synchronized TDD operation, For unsynchronized TDD operation, Draft ECC report [9] gives some condition on the unsynchronized TDD operation with below statements:
“For the case where the BS are using the baseline limits from ECC Dec 18(06), but there is a geographical separation of at least 50-80 m (assuming an ACIR of 28 dB) between the closest base station sites of the respective networks, there is no need to synchronise if the networks are using adjacent channels. If the networks are using the same channel the separation distance should be at least [600] m.”
Observation-7: It is difficult for IAB to operate on the unsynchronized TDD without geographical separation with the baseline requirements (assuming an ACIR of 28 dB).

Proposal-1: Derive RAN4 requirements based on the assumptions of synchronized TDD and that the IAB BH is configured in the downlink part of TDD pattern as baseline assumption (scenario 2) for FR2 operation.
Proposal-2: Investigate if the minimal geographical separation between IAB from one operation and BS from another operation could be enforced so the IAB BH on operate in downlink part of the TDD pattern limit can be removed.
3 Conclusions

In this contribution, we have provided our view on the IAB node on regulator aspect with the following observations and proposal.
Observation#1: It clearly shows that in scenario 1, the IAB node transmit in Uplink time slot of the TDD pattern while scenario 2 has no uplink transmission during Uplink time slot of TDD pattern.

Observation#2: IAB node in Scenario 1 will transmit on the uplink time slot and it will interfere the other BS receiving.
Observation-3: ECC regulatory requirement does not introduce more stricter requirement than SEM defined by 3GPP when the TDD networks operated by different operator are synchronized.

Observation-4: No additional regulatory requirement IAB node for scenario 2.

Observation-5: For scenario 1 (or in general, transmits with greater power or beamforming gain than a UE) and use the uplink part of the TDD pattern, the IAB-BS interference will occur and the stricter ECC regulation will apply for multiple operator coexistence. 
Observation-6: If non synchronized TDD or uplink subframes would be used then to fulfill the regulator requirement,  either vastly increased cost on the IAB node due to strict emissions requirements or carefully planned and likely infeasible increasing the separation distance to other operator’s BS are the options. None of them are attractive
Observation-7: It is difficult for IAB to operate on the unsynchronized TDD without geographical separation with the baseline requirements (assuming an ACIR of 28 dB).

Proposal-1: Derive RAN4 requirements based on the assumptions of synchronized TDD and that the IAB BH is configured in the downlink part of TDD pattern as baseline assumption (scenario 2) for FR2 operation.

Proposal-2: Investigate if the minimal geographical separation between IAB from one operation and BS from another operation could be enforced so the IAB BH on operate in downlink part of the TDD pattern limit can be removed.
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