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1. Introduction
Based on the WF [1] last meeting, the issue of timing of IAB needs further discussion .
For enhanced IAB, the enhanced multiplexing schemes were recognized such as Case A, Case B, Case C and Case D. Case A means that IAB-MT and IAB-DU perform simultaneous Tx and Case B means that IAB-MT and IAB-DU perform simultaneous Rx.
In this contribution, we analyze the IAB timing related issues for case-6 timing and case-7 timing.
2. Discussion
2.1 Case-6 timing
Case-6 timing means that IAB-MT Tx timing and IAB-DU Tx timing are timing alignment.
For case-6 timing, the IAB-MT and IAB-DU need to align Tx timing, the DU Tx timing is based on GNSS or OTA timing which is indicated by a MAC CE from a parent node. As IAB-DU is used to serve UEs and other child IAB nodes, so the timing of DU Tx is not changed due to Case-A multiplexing scheme.
Figure 1 shows that a parent node serves 2 IAB nodes and one Access UE and each IAB node also serves a child node.
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Figure 1, UL Rx from IAB nodes with Case-6 timing and Access UE
As shown in figure 1, when IAB node 1 performs simultaneous Tx and Access UE transmit UL data in the same slot. The UL transmission of IAB node 1 and Access UE may arrive with different timing which is shown in figure 2.
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Figure 2, UL Rx timing misalignment when IAB node transmits UL in Case-6 timing mode while Access UE transmits UL in legacy timing
From figure 2 we can see that the UL Rx timings of IAB node and Access UE are very different as the Access UE's UL Tx timing is controlled by TA indicating a certain timing advance.
Similarly, when 2 IAB nodes in Case-6 timing mode transmit UL to the same parent node the UL Rx may be not timing aligned which is shown in figure 3.
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Figure 3, UL Rx timing misalignment when different IAB nodes transmit UL in Case-6 timing mode
As the propagation delay of different IAB node to parent node may be different so the parent node will face the problem of Rx timing misalignment from different IAB node. In figure 3, we assume the DL Tx timing of IAB nodes are timing aligned and we assume the UL Tx timing of IAB-MT and IAB-DU are timing aligned. In fact there may be DL Tx timing gap between different IAB-DUs and timing gap between IAB-MT UL Tx and IAB-DU DL Tx is not discussed. These mentioned factors will affect the UL Rx for the parent node.
Proposal 1: When IAB node in Case-6 timing mode transmits UL with other IAB nodes or Access UEs in the same slot, the impacts of Rx timing misalignment should be studied.
2.2 Case-7 timing
For multiplexing Case-B the IAB-MT and IAB-DU perform Rx simultaneously, the DL Rx from parent node and the UL Rx from child node may be timing aligned.
As agreed in RAN 1# 104 meeting [2], symbol level alignment is supported for Case-7 timing.
	Agreement
Case 7 timing is supported with symbol level alignment without explicit support for slot level alignment


If the IAB node receives UL from child node and DL from parent node at the same time, there will be a possibility of different level of Rx power from parent node and child node. When IAB-DU and IAB-MT share the same RF chain, there might be some AGC issues when the Rx power difference between them is large.
Therefore, RAN4 needs to know Rx power difference between IAB-DU and IAB-MT for Case-B multiplexing if there is. RAN4 would like to send an LS to RAN1 to check the corresponding Rx power difference between IAB-DU and IAB-MT. Please refer to the Annex for the draft LS.
Proposal 2: RAN 4 send an LS to consult with RAN1 on the possible Rx power difference between IAB-DU and IAB-MT.


3. Conclusion
In this paper, we have the following proposals for eIAB:
Proposal 1: When IAB node in Case-6 timing mode transmits UL with other IAB nodes or Access UEs in the same slot, the impacts of Rx timing misalignment should be studied.
Proposal 2: RAN 4 send an LS to consult with RAN1 on the possible Rx power difference between IAB-DU and IAB-MT.


4. Reference
R4-2106115, WF on NR Rel-17 eIAB RAN4 scope, Samsung
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5. Annex
Title:	LS on the Rx power change between different symbols for IAB node in Case-B multiplexing mode
Response to:	
Release:	Rel-17
Work Item:	NR_IAB_enh

Source:	RAN4
To:	RAN1
Cc:	

Contact Person:	
Name:	Wenhao Liu	
E-mail Address:	<liu.wenhao@zte.com.cn>

Attachments:	


1. Overall Description:
RAN4 would like to inform RAN1 about potential AGC issues when an IAB node performs Case-B multiplexing mode with shared RF chain for IAB-MT and IAB-DU.
As agreed in RAN 1# 104-e meeting that symbol level alignment is supported for Case-7 timing.
	Agreement
Case 7 timing is supported with symbol level alignment without explicit support for slot level alignment


It is RAN4’s understanding that it's possible for an IAB node to receive DL from parent and UL from child nod or UE in symbol alignment manner. If IAB-MT and IAB-DU share the same RF chain, and if the Rx powers between IAB-DU and IAB-MT differ extremely the AGC issues should be considered.

2. Actions:
To RAN4: 	RAN4 respectfully requests RAN1 to clarify the received power difference between IAB-DU and IAB-MT 

3. Date of Next TSG-RAN WG4 Meetings:
TSG-RAN WG4 Meeting #100-e 	16 – 27Aug 2021			Online
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