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1 Introduction

During RAN4#96e there was a general discussion on the scope of IAB demodulation requirements. For the IAB-MT, a number of considerations remain outstanding, in particular 3 broad areas:
· Test set-up for IAB-MT testing

· Applicability of FRC/RMCs in UE specifications 

· Scope of which UE requirements may be used as a basis for following/adapting/re-use

The test set-up aspects are addressed in a companion contribution [1]. In this contribution, the scope of which requirements to consider and FRC/RMC applicability is discussed.
2 Scope of which UE requirements to follow
It is useful to aim to follow the definitions for existing UE requirements as far as possible. In the release 16 specifications, in FR1, IAB-MT operation is specified only in bands n41, n77, n78 and n79. Thus, there is no need to consider FDD operation. Furthermore, 4RX is mandatory for these bands for UEs. Assuming that IAB-MT is designed to achieve at least as good link performance as UEs, this would imply that only 4RX requirements need to be specified for FR1. Unfortunately, however OTA testing can only be performed with 2RX, so in addition 2RX requirements are needed
Observation 1: There is no need for FDD demodulation requirements for the IAB-MT

Proposal 1: 2RX and 4RX requirements specified for FR1 IAB-MT.

A backhaul link should be dimensioned to achieve good SNR and achieve high throughput; if this is not the case then the backhauling will be limited by the backhaul link capacity. To reduce the amount of work needed for developing demodulation requirements, we propose to skip specifying QPSK requirements for PDSCH.
Proposal 2: Do not develop QPSK requirements for PDSCH for IAB-MT (for both FR1 and FR2)

With these proposals in mind, tables 1 and 2 indicate which UE requirements may be used as a basis for IAB-MT and which are not needed. The need for URLLC requirements is marginal and should be discussed further.
Table 1: FR1 UE requirements which may be followed/adapted for IAB-MT
	Requirement description
	Needed for IAB-MT ?

	PDSCH FDD
	No – FDD bands not supported in current spec

	PDSCH TDD 2RX mapping
	No – IAB-MT bands limited to n41, n77, n78, n79

	PDSCH TDD 4RX, rank 1-4
	Yes, but no need for QPSK requirements (backhaul link should be dimensioned for higher SNR)

	PDSCH TDD 4RX, CSI-RS overlapped
	Yes

	PDSCH TDD 4RX, LTE-NR co-existence
	No EN-DC for IAB-MT link

	PDCCH FDD
	No – FDD bands not supported in the current specification

	PDCCH TDD, 2RX
	No – IAB-MT links limited to n41, n77, n78, n79

	PDCCH TDD, 4RX, 1TX and 2TX
	Yes

	PBCH, FDD
	No – FDD bands not supported in the current specification

	PBCH TDD, 2RX
	No – IAB-MT links limited to n41, n77, n78, n79

	PBCH, TDD, 4RX
	Yes

	Sustained data rate
	No – total baseband processing capability not tested for network nodes. Note that the node could potentially be receiving MT in one band and DU in another band simultaneously.

	CSI reporting FDD
	No – FDD bands not supported in the current specification

	CSI reporting TDD 2RX
	No – IAB-MT links limited to n41, n77, n78, n79

	CSI reporting TDD 4RX
	Yes

	PMI reporting FDD
	No – FDD bands not supported in the current specification

	PMI reporting TDD 2RX
	No – IAB-MT links limited to n41, n77, n78, n79

	PMI reporting TDD 4RX
	Yes

	RI reporting FDD
	No – FDD bands not supported in the current specification

	RI reporting TDD 2RX
	No – IAB-MT links limited to n41, n77, n78, n79

	RI reporting TDD 4RX
	Yes

	HST
	No; IAB-MT is stationary

	URLLC ultra-low BLER
	Technically possible that IAB-MT link is ultra-reliable, but not very likely

	URLLC high reliability
	Technically possible that IAB-MT link is ultra-reliable, but not very likely

	URLLC low latency
	Unlikely that IAB hops can provide ultra-low latency


With the above scope, we note that the number of relevant UE requirements for IAB-MT from FR1 is around 40-50 (depending on exact choices of which tests to select)
Table 2: FR2 UE requirements which may be followed/adapted for IAB-MT
	Requirement description
	Needed for IAB-MT ?

	PDSCH rank 1-2
	Yes, but no need for QPSK requirements

	PDSCH Enhanced receiver type I
	Yes

	PDCCH performance
	Yes

	PBCH performance
	Yes

	Sustained data rate
	No – total baseband processing capability not tested for network nodes. Note that the node could potentially be receiving MT in one band and DU in another band simultaneously.

	CSI reporting
	Yes

	PMI reporting
	Yes

	RI reporting
	Yes

	URLLC high reliability
	Technically possible that IAB-MT link is ultra-reliable, but not very likely

	URLLC low latency
	Unlikely that IAB hops can provide ultra-low latency

	256QAM
	Yes


With the above scope, we note that the number of relevant UE requirements for IAB-MT from FR2 is around 25 (depending on exact choices of which tests to select)

3 Re-using parameters from UE demodulation requirements
It is of course desirable to re-use parameters from the UE demodulation requirements to the greatest extent possible. There exist, however a couple of considerations to bear in mind.

It is mandatory for UEs to support all release 15 UE channel bandwidths. For demodulation requirements, therefore it is sufficient to specify the requirements with a single channel bandwidth. The bandwidth is generally 40MHz for FR1 (TDD) and 100MHz for FR2. An IAB on the other hand does not need to support the full set of channel bandwidths. For the BS specifications, requirements are specified for a number of bandwidths and an applicability rule states that the requirement for next lowest bandwidth to the BS channel bandwidth should be applied.

If the 40/100MHz bandwidth are retained, then there would be no applicable demodulation requirements for FR1 IAB-MT with bandwidth less than 40MHz and for FR2 IAB-MT with 50MHz channel bandwidth.

Proposal 3: RAN4 should discuss whether specifying 40MHz (FR1) and 100MHz (FR2) demodulation requirements is sufficient or other (in particular lower)/alternative bandwidths should be considered.

UE requirements are defined with a specific TDD pattern. No data is sent in slots that include SSB or CSI-RS. PDSCH is sent in other slots, including both regular downlink slots and special slots. 
IAB-MT receives during downlink slots. The downlink slots must be divided between slots within which IAB-MT receives and those within which the IAB-DU transmits, since simultaneous TX/RX is not defined in release 16. This implies that the IAB-MT RX pattern will not be the same as the UE DL RX pattern. The IAB-MT RX slot pattern may be very specific to the network. For this reason, it is desirable to specify demodulation requirements that are generalizable to a number of different RX patterns.

There is some difference between the payload size for the normal slots and special slots for the UE requirements. If a different slot pattern is adopted, the absolute mean throughput will differ. However, PDSCH requirements are defined in terms of a relative throughput requirement, it may be possible that the SNR operating point for e.g. 70% throughput is not very dependent on the number of slots.

Proposal 4: RAN4 should investigate further how dependent the SNR for achieving relative throughput (e.g. 70%) is on the slot configuration (in particular for high SNR).

If it is found that the SNR is relatively independent of the slot configuration then it may be feasible to use the same TDD and parameter configuration as the UE requirements. In case there is a difference in SNR then per slot FRCs are needed, similar to the BS approach.
4 Conclusion

This paper has reviewed the scope of the UE requirements and in particular, which requirements may be followed/adapted for IAB. In regard to the parameters, whether there is a need to defined additional or alternative bandwidths, in particular lower bandwidths needs discussion. The extent to which the SNR operating point for relative throughput depends on the slot configuration should be further investigated.
Observation 1: There is no need for FDD demodulation requirements for the IAB-MT

Proposal 1: 2RX and 4RX requirements specified for FR1 IAB-MT.

Proposal 2: Do not develop QPSK requirements for PDSCH for IAB-MT (for both FR1 and FR2)

Proposal 3: RAN4 should discuss whether specifying 40MHz (FR1) and 100MHz (FR2) demodulation requirements is sufficient or other (in particular lower)/alternative bandwidths should be considered.

Proposal 4: RAN4 should investigate further how dependent the SNR for achieving relative throughput (e.g. 70%) is on the slot configuration (in particular for high SNR).
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