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Introduction

CB: # 13_IAB_MPXenh

- AT&T

Per-link IAB-DU resource configurations and signaling between multiple IAB-nodes/donors should be considered in Rel-17

- ZTE

Assuming SDM/FDM is supported, resource multiplexing mechanism similar to Rel-16 time domain resource configuration mechanism could be investigated for frequency domain resource management between parent and child links

++ Suggested guidelines/topics for discussion from Chair (looking at possible consensus):

+ Possible information to be signaled between parent and child?

+ Attempt st2 and st3 TP?

(ZTE - moderator)

Summary of offline disc R3-205488
For the Chairman’s Notes












Proposal 1: Frequency resource multiplexing should be considered in Rel-17. The specific issues should be first discussed in RAN1, and then RAN3 could consider potential enhancements.

Proposal 2: Whether intra-frequency and/or inter-frequency DC need to be supported in multiple parent scenario in Rel-17 IAB should be first discussed in RAN1, and then RAN3 could consider potential enhancements.

Note: There is a divergence that whether intra-donor co-channel multi-parent is already supported in Rel-16 IAB.


Discussion 

Issue 1 - frequency resource multiplexing mechanism
In order to increase spectral efficiency and reduce latency, the support of SDM/FDM needs to be investigated in R17 IAB to enable simultaneous transmissions and/or reception on parent link and child link by IAB node. The key issue to be discussed is the resource multiplexing mechanism in the frequency domain. When parent link and child link are multiplexed in FDM/SDM manner, it is necessary to ensure that the resources scheduled by parent IAB-DU in parent link and resources scheduled in the child link are orthogonal in order to avoid interference between parent and child links. In [1], it was proposed that similar resource multiplexing mechanism as R16 time domain resource configuration mechanism could be investigated for frequency domain resource management between parent and child links. For example, donor CU configures semi-static frequency-domain resource and corresponding H/S/NA attribution for IAB-DU cells via F1AP signaling. Meanwhile, parent IAB node could dynamically indicate the availability of soft frequency domain resources configured by donor CU via PDCCH. 

Companies are encouraged to provide your views and comments into the table for the issue in the below.

Q1: Do you think frequency resource multiplexing mechanism need to be investigated in RAN3?

	Company
	YES/NO
	Comment

	ZTE
	YES
	

	Ericsson
	Yes, but…
	RAN3 is not the place to make this decision. Once this is decided in RAN1, we can discuss the signalling support in RAN3.

	Nokia
	Yes, but wait for RAN1 decision
	Agree with Ericsson

	Samsung
	Yes, but…
	Agree with Ericsson

	Huawei
	Yes, but wait for RAN1 conclusion.
	Agree with Ericsson

	QC
	YES
	Agree with other companies that RAN1 should work on this first. 

	AT&T
	Yes
	RAN3 should support RAN1 defined scenarios

	Futurewei
	Yes
	Agree with Ericsson


Q2: If your answer to Q1 is YES, do you agree that mechanism similar to R16 time domain resource configuration mechanism shall be investigated to support frequency domain resource multiplexing? If the answer to Q2 is no, please provide your suggested solution.
	Company
	YES/NO
	Comment

	ZTE
	YES
	

	Ericsson
	Yes
	Please see our answer to Q1.

	QC
	Yes
	Same as Q1

	AT&T
	Yes
	But not clear if the granularity/time-scale required will be the same for TDM as for FDM/SDM cases 

	
	
	

	
	
	


Summary: According to companies’ view, frequency resource multiplexing issue should be considered in Rel-17. But it should be first discussed in RAN1, and then RAN3 could consider potential enhancements.
Proposal 1: Frequency resource multiplexing should be considered in Rel-17. The specific issues should be first discussed in RAN1, and then RAN3 could consider potential enhancements.

Issue 2 - DU resource configuration in multiple parent scenario
In [2], it was proposed that in order to address the new multiplexing scenarios as well as multi-parent operation, signaling for the IAB-DU resource configuration may need enhancements in Rel-17. For example, while per-DU resource configurations were considered sufficient for Rel-16, per-link resource configurations may be needed to coexist or replace the per-DU configurations to avoid severe resource restrictions and overhead if a subset of links are able to operate with a full-duplex constraint compared to the half-duplex constraint assumed in Rel-16. In addition, these per-link configurations may need to be exchanged across multiple IAB-DUs in the case of multi-parent operation, since to allow multiplexing which is more efficient than TDM requires awareness of the configured resources at the multiple parents to avoid scheduling conflicts. As we know, inter-frequency dual connectivity is specified in NR, i.e. the frequency of CCs used in MCG and SCG are different. And intra-frequency NR-DC is not supported in the Rel-16 specification. In inter-frequency DC, there is no scheduling conflict and interference between MCG and SCG links and no coordination between gNBs is needed. Therefore, we should clarify the multiple parent scenario in IAB first, i.e. whether intra-frequency and/or inter-frequency DC is supported in IAB. And then, we discuss potential issues in the specific scenario.  
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Figure 1: Example multi-parent IAB scenario

Companies are encouraged to provide your views and comments into the table for the issue in the below.

Q3: Whether intra-frequency and/or inter-frequency DC need to be supported in multiple parent scenario in Rel-17 IAB?
	Company
	YES/NO
	Comment

	ZTE
	Only inter-frequency DC
	Only inter-frequency dual connectivity is specified in Rel-16 NR. So we could focus on inter-frequency dual parent scenario in Rel-17 IAB. 

	Ericsson
	This is RAN1 domain.
	If RAN1 decides to specify spatial-domain IAB-DU resource configuration, we could discuss the signaling support for per-link resource configuration.

	Nokia
	
	Wait for RAN1 decision. 

	Samsung
	
	Wait for RAN1 decision

	Huawei
	
	Wait for RAN1 decision. And for the per-link configuration, it was discussed but not agreed by RAN1 during R16, whether to introduce per-link configuration in R17 shall also depend on RAN1.

	QC
	YES
	NOTE: Intra-donor co-channel multi-parent is already supported in Rel-16 IAB! The CU can time-multiplex the same frequency among both parent links. 
The question is if this framework should be extended to inter-donor multi-parent. This should indeed be discussed in RAN3. It should be considered in the context of the inter-donor multi-connectivity discussion.


	AT&T
	Yes
	Both scenarios are relevant for Rel-17

	Futurewei
	
	RAN3 should wait for guidance from RAN1


Summary: 6/8 think this issue should be first discussed by RAN1. One company emphasis Intra-donor co-channel multi-parent is already supported in Rel-16 IAB. If this framework could be extended to inter-donor multi-parent should be discussed in RAN3. One company thinks both scenarios are relevant for Rel-17.
Proposal 2: Whether intra-frequency and/or inter-frequency DC need to be supported in multiple parent scenario in Rel-17 IAB should be first discussed in RAN1, and then RAN3 could consider potential enhancements.

Q4: If you think inter-frequency DC needs to be supported in Rel-17 IAB, do you think any enhancements should be involved to DU resource configuration in multiple parent scenario?

	Company
	YES/NO
	Comment

	ZTE
	No
	No enhancement is needed since there is no scheduling conflict and interference between MCG and SCG links.

	Ericsson
	No
	Same view as ZTE.

	Nokia
	
	Wait for RAN1 decision.

	Huawei
	
	Wait for RAN1 decision.

	QC
	YES
	NOTE 2: Intra-donor inter-frequency multi-parent is also supported in Rel-16 IAB! Let’s discuss this matter in online session.

	AT&T
	Yes
	We think there may be some need for coordination in case of the inter-donor/inter-freq scenario depending on the multiplexing scheme and IAB node capabilities

	Futurewei
	
	RAN3 should wait for guidance from RAN1


Q5: If you think intra-frequency DC needs to be supported in Rel-17 IAB, do you think any enhancements should be involved to DU resource configuration in multiple parent scenario? 
	Company
	YES/NO
	Comment

	Ericsson
	This is RAN1 domain.
	Please see our answer to Q3.

	QC
	Possibly
	This is about enhancements to the existing TDM configuration framework of Rel-16 IAB. Yes, we may consider enhancements, e.g., in case of multi-donor connectivity. Certain aspects of this discussion may have to be handled by RAN3 and do not require RAN1 input. 

	AT&T
	
	Per-link resource configuration is needed to optimize intra-frequency DC (for both intra-donor and inter-donor). This was considered in Rel-16, but not prioritized. Since these scenarios are explicitly part of the Rel-17 WID, this should be considered. 

	
	
	

	
	
	

	
	
	


Conclusion, Recommendations [if needed]

If needed
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