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Introduction
At the RAN4 #91 meeting in Reno, there were several contributions discussing the antenna/radio frequency architecture of the IAB node. However, no agreement was reached. In this contribution, we further discuss this issue to provide some insights.
Discussion
1. Background
A typical IAB node is comprised of 3 sectors with antenna panels on each side to form a triangular top view as described in Figure 1 of [1].
[image: ]
Figure 1 IAB node antenna structure from [1]
An IAB node can be generally divided into MT and DU, for backhaul function and access function respectively. In some contributions, different terms are used instead. In this contribution, MT and DU are adopted in the analysis to refer to the hardware corresponding to these logic units for simplicity. MT and DU are assumed to share the baseband unit in an IAB node. However, considering the RF and antenna, different architectures were proposed.
In [1], one solution is that MT and DU use separate RF chains for backhaul and access link. In this contribution, such architecture is referred to as separate architecture as in Figure 2. For MT and DU in FR2, different antenna panels, PAs and LOs were used. For FR1, MT and DU may share the same antenna panel with RF switches connected to different RF chains for access and backhaul. If each panel only possesses one function (backhaul/access), this architecture is an obvious choice. If each panel needs to support two functions, then two sets of RF chains are needed in each panel, which results in increased cost. This architecture is straightforward in design and may introduce different requirements for MT and DU RF. However, with 3 sectors of the IAB node, the hardware cost and test complexity becomes a limited issue.


Figure 2 IAB node with separate RF architecture (TDD)
To cope with the cost and scaling problem, shared architecture[2] was brought up as the example in Figure 3. By sharing the RF chain of MT and DU, RF hardware resource could be reused for backhaul and access at the cost of possible stricter RF constraint. Both MT and DU RF requirements need to be met for the RF chain.


Figure 3 IAB node with shared RF architecture (TDD)
Whether to keep both architectures and the priority issue were discussed but no agreement was reached. In this contribution, both architectures were looked into.
2. Discussion
Observation 1: The shared architecture can reduce hardware cost when both access and backhaul functions are needed for the in-band backhaul.
The initial drive of proposing the shared architecture is to reduce the hardware resource cost. When separate archietecture is adopted in a 3-sector IAB node with access and backhaul function in each sector, it is possible that only backhaul function is activated, leaving other RF chains unused. When shared architecture is adopted instead, each panel is able to perform MT or DU function under half duplex mode with TDM and the hardware consumption is reduced to a third in the extreme case. This is beneficial in regard to the overall IAB node cost and test complexity.
Observation 2: The separate architecture is necessary for out-of-band backhaul.
With shared LO, the shared architecture is not suitable in case of out-of-band backhaul with two different operation bands of backhaul and access function. Switching the LO frequency in the shared architecture may solve the problem, but this will result in time delay and interference signal which is not an ideal choice. The shared RF filters and PAs may also limit the operating frequency of the IAB node. Therefore, separate architecture is neccessary for the out-of-band backhaul and can not be excluded in the IAB RF design.
Observation 3: A separate set of RF requirements may be needed for shared and separate architecture.
Another main concern for separate and shared architecture is the impact on the RF requirement. Initially, the requirement shall be defined in an architecture agnostic way. For separate architecture, RF requirements can be derived separately for DU and MT, which is similar to the function of a BS and a UE. This is straightforward and RF requirements from 38.104 can be reused directly in many cases as analysed in [3]. For shared architecture, however, since the RF chain shall meet both the requirement of backhaul and access function, it may not be the same as the separate MT and DU requirements. A new set of RF requirements may be needed covering both functions.
Proposal: The RF requirements shall be defined in an architecture agnostic way for backhaul and access function. Both separate and shared architecture shall be kept and no priority is adopted at this stage.
Conclusions
In this contribution, IAB node RF architectures were discussed and the following proposal is made:
Proposal: The RF requirements shall be defined in an architecture agnostic way for backhaul and access function. Both separate and shared architecture shall be kept and no priority is adopted at this stage.
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