Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG-RAN WG1 Meeting #107-e	R1-2112359
Online, November 11th – 19th 2021

Agenda Item:	8.16.10
Source:	Ericsson
Title:	UE features for enhanced IAB
Document for:	Discussion, Decision

Introduction
This contribution addresses the reporting of multiplexing capability and multiplexing conditions to support simultaneous operation in enhanced IAB.
[bookmark: _Ref178064866]Discussion
In the RAN1#106bis meeting, there was a discussion on multiplexing operation adaptation and the feature leader has the following proposal [1]:
Proposal 2.3.1a: In Rel-17, the semi-static indication of the multiplexing capability of an IAB node for the case of no-TDM between IAB MT and IAB DU is additionally provided with respect to each transmission-direction combination (per MT CC/DU cell pair):
· Support for FDM (FFS: desired guard band)
· Support for SDM (i.e. parent beam restrictions and/or child beam recommendations)
· Supported timing modes
· Support for DL Tx power adjustment
The feature leader conclusion is given as below:
Given the discussion, it seems the issue of supported multiplexing capabilities can be handled directly in 8.17.10 (IAB “UE” Features)
Even though the companies are supportive to the intent of the proposal, but most companies (7 of 13) have indicated a need of further clarification and discussion of Proposal 2.3.1a. It should be noted that in Rel-16 IAB, the semi-static multiplexing capability reporting is not considered as a UE feature since this capability is reported by the IAB-DU to the donor IAB-node via F1 signaling.  We partly agree to the feature leader that the Rel-16 semi-static indication of multiplexing capability should be enhanced. Specifically, an IAB-node should report its FDM capability to the donor-CU, accordingly the donor-CU may provide the IAB-DU with the semi-static frequency domain resource configuration. One example is to simply add one more value “supported-FDM required” to the two cases DU_RX/MT_RX and DU_TX/MT_TX in the current Multiplexing Info IE [2].
[bookmark: _Toc87043444]Extend the semi-static IAB node multiplexing capability to include FDM-required for multiplexing modes MT RX/DU RX and MT TX/DU TX. Adapt the following change to TS 38.473.

-------------------- Proposed modification of TS 38.473 ----------------------------
[bookmark: _Toc45832516][bookmark: _Toc51763796][bookmark: _Toc52132135]9.3.1.108	Multiplexing Info
This IE contains information about the multiplexing capabilities between the gNB-DU’s cell and the cells configured on the collocated IAB-MT.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	IAB-MT Cell List
	
	1
	
	

	>IAB-MT Cell Item
	
	1 .. <maxnoofServingCells>
	
	

	>>NR Cell Identity
	M
	
	BIT STRING (SIZE(36))
	Cell identity of a serving cell configured for a collocated IAB-MT.

	>>DU_RX/MT_RX
	M
	
	ENUMERATED (supported, not supported, supported-FDM required)
	An indication of whether the IAB-node supports simultaneous reception at its DU and MT side.

	>>DU_TX/MT_TX
	M
	
	ENUMERATED (supported, not supported, supported-FDM required)
	An indication of whether the IAB-node supports simultaneous transmission at its DU and MT side.

	>>DU_TX/MT_RX
	M
	
	ENUMERATED (supported, not supported)
	An indication of whether the IAB-node supports simultaneous transmission at its DU and reception at its MT side.

	>>DU_RX/MT_TX
	M
	
	ENUMERATED (supported, not supported)
	An indication of whether the IAB-node supports simultaneous reception at its DU and transmission at its MT side.



	Range bound
	Explanation

	maxnoofServingCells
	Maximum no. of serving cells for IAB-MT. Value is 32, as defined by the maxNrofServingCells in TS 38.331 [8].



-------------------- End of proposed modification of TS 38.473 ----------------------------

After receiving the semi-static configuration from the donor-CU, the IAB-node should initialize the exchange of the operational parameters, i.e., multiplexing conditions, for simultaneous operation with its parent node and child node. We do not see a need to inform the donor-CU about IAB-node’s ability to exploit simultaneous operation regarding timing mode, power adjustment, beam indication and guard band. The two agreements below from RAN1#104e [3] and RAN1#105e [4] clearly state that the IAB-node the information on multiplexing conditions (e.g., timing mode, power control, beam indication etc) can be dynamically provided to the parent IAB-node.  
	Agreement (RAN#1104e)
Support indication/reporting of information between an IAB node and its parent node to assist in the determination of the applicability of a given multiplexing capability in case of simultaneous operation. The following solutions are considered (other solutions not precluded):
· Temporal applicability of a given multiplexing capability 
· Time/frequency resource restrictions (e.g. access vs. backhaul links, DL vs. UL resources)
· Indications of conditions/reporting information required to realize the given multiplexing capability, (e.g. timing mode, power control, guard symbols, etc.)
FFS: channels/signals used for indicating/reporting information

Agreement (RAN1#105e)
The parent IAB-node is dynamically provided with conditions/parameters to facilitate adaptation between multiplexing operation modes:
· FFS: Required number of guard symbols for switching of multiplexing mode (FFS: per timing mode or per multiplexing mode) for IAB-DU
· FFS: Signalling procedure
· FFS: Required guard band for FDM
· FFS: other conditions, e.g. required timing mode, required power control parameters, and preferred TCI.



[bookmark: _Hlk86913814][bookmark: _Hlk86913886]In case of simultaneous MT TX/DU TX, the IAB-node can report to the parent node about the multiplexing conditions on whether it requires 1) Case 6 timing, 2) Parent node indication of restricted IAB-DU beams, and 3) IAB-node indication to parent node to support its MT’s UL TX power control. Similarly, in case of simultaneous MT RX/DU RX, the IAB-node can report to the parent node about the multiplexing conditions on whether it requires or supports 1) Case 7 timing, 2) parent node in Case 7 timing, 3) IAB-node indication of recommended IAB-MT beams to parent node, and 4) IAB-node indication to support parent node DL power control.
[bookmark: _Toc85572109][bookmark: _Toc87043445]The IAB-node may report to the parent node a set of multiplexing conditions on the required timing mode, power control, beam indication. 
· [bookmark: _Toc85572110][bookmark: _Toc87043446]For simultaneous MT-TX/DU-TX, the multiplexing conditions include whether the IAB-node requires:
· [bookmark: _Toc86912246][bookmark: _Toc85572114][bookmark: _Toc87043447]Case-6 timing
· [bookmark: _Toc86912247][bookmark: _Toc87043448]Parent node indication of restricted IAB-DU beams 
· [bookmark: _Toc86912248][bookmark: _Toc87043449]IAB-node indication to its parent node on its MT’s minimum UL TX power level
· [bookmark: _Toc87043450]For simultaneous MT RX/DU RX, the multiplexing conditions include whether the IAB-node:
· [bookmark: _Toc86912250][bookmark: _Toc87043451]Supports adjustment of child node UL TX timing in Case-7 timing
· [bookmark: _Toc86912251][bookmark: _Toc87043452]Supports adjustment of UL TX timing for parent node in Case-7 timing
· [bookmark: _Toc86912252][bookmark: _Toc87043453]Requires IAB-node indication of recommended IAB-MT beams
· [bookmark: _Toc86912253][bookmark: _Toc87043454]Requires IAB-node indication to support parent node maximum DL power level
Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	Extend the semi-static IAB node multiplexing capability to include FDM-required for multiplexing modes MT RX/DU RX and MT TX/DU TX. Adapt the following change to TS 38.473.
Proposal 2	The IAB-node may report to the parent node a set of multiplexing conditions on the required timing mode, power control, beam indication.
	For simultaneous MT-TX/DU-TX, the multiplexing conditions include whether the IAB-node requires:
o	Case-6 timing
o	Parent node indication of restricted IAB-DU beams
o	IAB-node indication to its parent node on its MT’s minimum UL TX power level
	For simultaneous MT RX/DU RX, the multiplexing conditions include whether the IAB-node:
o	Supports adjustment of child node UL TX timing in Case-7 timing
o	Supports adjustment of UL TX timing for parent node in Case-7 timing
o	Requires IAB-node indication of recommended IAB-MT beams
o	Requires IAB-node indication to support parent node maximum DL power level
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