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1. Introduction
In RAN#84, IAB enhancement is agreed for official discussion as one of the candidate Rel-17 work areas as follows [1]. 
· [IAB_enh] (moderator: Qualcomm)
· Includes duplexing enhancement
· Potentials for network coding
· Mobile IAB
Following the agreement, email discussion was held after RAN#85 to gather various companies’ views on the potential objectives for Rel-17 IAB enhancement [2].
Especially for the duplex enhancement, many companies are suggesting various types of potential enhancements such as, FDM/SDM, MPTR, full duplex, etc, of which different companies may have different definitions of interpretations in mind.
To facilitate the discussion on duplex enhancement for Rel-17 IAB, we briefly discuss details of the candidates for duplex enhancement and share our view on the relevant Rel-17 enhancements.

2. Discussion and suggestion
As a simple illustration, we introduce following 5 cases for duplexing enhancement (including existing Rel-16 duplexing scheme) between IAB backhaul link and IAB access link (or backhaul link in case of multi-hop deployment), where semi-static UL/DL configuration of DL:UL=4:1 is assumed in the access link in a radio frame when there is no backhaul link transmission/reception. 
From now on, for convenience, we only mention ‘duplex between IAB backhaul link and IAB access link’, which may also include ‘duplex between IAB backhaul link and another IAB backhaul link in case of multi-hop deployment’.
In the case 1 below, Rel-16 IAB, TX/RX slot for backhaul (BH) link and access (AC) link  are time-separated so that backhaul link TX/RX can be done only by interrupting access link TX/RX which would lead to a significant demerits of scheduling restriction and latency in the backhaul link. Of course, applying ‘soft slot’ concept for the access link in some of the slots may help enhancing the backhaul scheduling flexibility but the TDM constraint cannot be still relaxed.
Case 1. TDM btw BH and AC/BH, Rel-16 IAB (original access DL:UL = 4:1 assumed)
	BH
	X
	↓
	X
	X
	X
	X
	↑
	X
	X
	X

	AC/BH
	↓
	X
	↓
	↓
	↑
	↓
	X
	↓
	↓
	↑



In the case 2 below, by introducing SDM/FDM between IAB backhaul link and IAB access link in Rel-17, some of the slots being used for DL(/UL) transmission(/reception) in the access link can be simultaneously used for UL(/DL) reception(/transmission) in the backhaul link in a SDM or FDM manner depending on the good scheduling/separation of those links in spatial domain or frequency domain.
Case 2. SDM/FDM btw BH and AC/BH
	BH
	[↑]
	↓
	[↑]
	[↑]
	[↓]
	[↑]
	↑
	[↑]
	[↑]
	[↓]

	AC/BH
	↓
	X
	↓
	↓
	↑
	↓
	X
	↓
	↓
	↑



In the case 3 below, if interference between backhaul link and access link can be reduced by appropriate antenna separation using e.g., multi-panel deployment, which may be possible due to the nature of IAB deployment, DL/UL transmission/reception on backhaul link may be possible regardless of DL/UL transmission/reception on access link. It should be noted that depending on the implementation of SDM concept in case 2, implementation of case 3 may be also possible, which may need some study on the implementation details.
Case 3. Multi-panel based simultaneous TX-RX btw BH and AC/BH
	BH
	↓ or ↑
	↓
	↓ or ↑
	↓ or ↑
	↑ or ↓
	↓ or ↑
	↑
	↓ or ↑
	↓ or ↑
	↑ or ↓

	AC/BH
	↓
	X
	↓
	↓
	↑
	↓
	X
	↓
	↓
	↑



In the case 4 below, we illustrate a classical concept of “full duplex radio” implemented in IAB backhaul link. As shown in the illustration, applying full duplex radio in the backhaul link may mean implementing a radio technique which enable simultaneous transmission and reception in the backhaul link in a same frequency resource. Even though this radio technique may be more feasible in the IAB backhaul link than in normal Uu link, it may be more challenging than enhancing duplex between backhaul and access in the case 2 or case 3 above.
Case 4. Full duplex radio at BH
	BH
	X
	↓and↑
	X
	X
	X
	X
	↓and↑
	X
	X
	X

	AC/BH
	↓
	X
	↓
	↓
	↑
	↓
	X
	↓
	↓
	↑



Finally, the case 5 below illustrates what we can do when full duplex radio is enabled in the backhaul link and flexible duplex is enabled between backhaul link and access link, where backhaul link scheduling can be almost independent of the access link transmission/reception.
Case 5. Full duplex radio at BH and multi-panel based simultaneous TX-RX btw BH and AC/BH
	BH
	↓and↑
	↓and↑
	↓and↑
	↓and↑
	↓and↑
	↓and↑
	↓and↑
	↓and↑
	↓and↑
	↓and↑

	AC/BH
	↓
	X
	↓
	↓
	↑
	↓
	X
	↓
	↓
	↑



In our view, studying and introducing IAB duplexing enhancement based on case 2 and case 3 above in Rel-17 time link if feasible and highly desirable to enhance scheduling flexibility and to reduce latency in the IAB backhaul link while further study may be necessary for case 4 and case 5.
Suggestion
In Rel-17 IAB enhancement, the following concepts of duplexing enhancements are included for Rel-17 study/specification:
· SDM/FDM between IAB backhaul link and IAB access(/backhaul) link
· [bookmark: _GoBack]Multi-panel based simultaneous TX-RX between IAB backhaul link and IAB access(/backhaul) link
· FFS: full duplex radio in IAB backhaul link
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