 3GPP TSG RAN WG1 Meeting #104-e

R1-2102196
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(Enhancements to Integrated Access and Backhaul)

Source:
Ad-hoc chair (Samsung)

1.1 Enhancements to Integrated Access and Backhaul 
Please refer to RP-201293 for detailed scope of the WI
R1-2101482
Workplan for Rel-17 IAB
Qualcomm Incorporated

1.1.1 Enhancements to resource multiplexing between child and parent links of an IAB node

R1-2100219
Resource multiplexing between backhaul and access for IAB duplexing enhancements
Huawei, HiSilicon

R1-2100463
Enhancement to resource multiplexing between child and parent links
vivo

R1-2100670
Enhancements to Resource Multiplexing between Child and Parent Links of an IAB Node


Intel Corporation

R1-2100690
Discussions on enhancements to resource multiplexing between child and parent links of an IAB node

CEWiT

R1-2100717
Discussions on IAB resource multiplexing enhancements
LG Electronics

R1-2100777
Enhancements for IAB resource multiplexing
AT&T

R1-2100833
Enhancements for resource multiplexing among IAB backhaul and access links
Nokia, Nokia Shanghai Bell

R1-2100958
Enhancements to the IAB resource multiplexing
ZTE, Sanechips

R1-2100990
Resource multiplexing in enhanced IAB systems
Lenovo, Motorola Mobility

R1-2101083
Discussion on IAB resource multiplexing enhancements
ETRI

R1-2101227
Enhancements to Resource Multiplexing for NR IAB
Samsung

R1-2101483
Resource management for enhanced duplexing
Qualcomm Incorporated

R1-2101628
Resource multiplexing between child and parent links of an IAB node
NTT DOCOMO, INC.

R1-2101695
Resource multiplexing and DC in enhanced IAB
Ericsson

[104-e-NR-eIAB-01] Email discussion on enhancements to resource multiplexing between child and parent links of an IAB node – Thomas (AT&T)
· 1st check point: Jan 27
· 2nd check point: Feb 1
· 3rd check point: Feb 5

Including the response LS to R1-2100004 till Feb 1.
Agreement

Send LS response to RAN3 that both inter-donor multi-parent scenarios (Scenario 1 and Scenario 2) can be supported in Rel-17 with support for inter-donor resource coordination (e.g. DU H/S/NA and DL/UL resource configurations) in RAN3 specification.

· The reply LS to R1-210004 (RAN3) is endorsed in R1-2101880.
R1-2101889
Summary of [104-e-NR-eIAB-01] – 1st Checkpoint
Moderator (AT&T)
Agreement

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
Further study whether/how to manage resources in the spatial domain. Candidate solutions are:
· Dynamic signaling between parent and child nodes for using/restricting/sharing antenna panels/beams

· Beam management / multi-panel enhancements for simultaneous operations

· Extension of H/S/NA resource indication to the spatial domain

Other solutions are not precluded.

Agreement
Regardless of simultaneous operation, the same cell-specific/semi-static signals and channels of the IAB-DU considered as hard time/frequency resources in Rel-16 are also considered as hard time/frequency resources in Rel-17.
· FFS: IAB-MT behavior in case of conflicts between cell-specific signals/channels and other resource configurations of the IAB-MT (e.g., dedicated slot configurations)
Agreement
The following are considered to support at least inter-band inter-carrier scenarios in Rel-17:

· Solutions to address resource coordination/scheduling collision issues between parent nodes including TDD configurations and resource type indications at least in case of intra-donor CU multi-parent scenarios 

· Consider Rel-16 CA framework as starting point

· Solutions for scheduling collision between two parent DUs due to indication of the resource availability for soft symbol(s) to the IAB-DU(s) by DCI format 2_5

· Solutions for scheduling collision between two parent DUs due to indication of the slot format by DCI format 2_0

· FFS: Whether or not separate solutions are required for resource coordination in case of inter-donor CU multi-parent scenarios

· Per-backhaul link (e.g. per child IAB-MT link) resource configurations in addition to per-DU resource configurations

· FFS: Enhancements to indication of soft resource availability from child node to parent node(s)

· FFS: Additional restrictions on simultaneous operation and/or multiplexing

· FFS: Whether the above solutions are also applicable for intra-band inter-carrier scenarios and whether additional solutions are required (e.g. RAN2 and RAN4 work related to adding band configuration and RRM requirements for intra-band inter-carrier NR-DC or updating related UE/MT capabilities for NR-DC so that they are applicable for intra-band inter-carrier NR-DC)

R1-2101891
Summary of [104-e-NR-eIAB-01] – 3rd Checkpoint
Moderator (AT&T)
Agreement

Further consider until RAN1#104bis-e whether to support the extension of the semi-static DU resource type indication to frequency-domain resources within a carrier (in addition to existing Rel-16 per-carrier granularity) for H/[S]/NA resource types, including the following aspects:

· Granularity for frequency domain resources within a carrier (starting point is a set of N RBs with FFS: value of N >=1)

· Relationship with Rel-16 DU resource type indications in case of coexistence between TDM and FDM operation, including time-granularity of switching between multiplexing options to ensure backwards compatibility with Rel-16 IAB nodes and avoid impact on access UEs and their RRC configurations at CU

· In case frequency-domain extension is supported for soft resources, enhancements for DCI format 2_5 to support dynamic indication of availability for soft frequency resources. 

· Alt. 1 Separate indication of time and frequency resources 

· FFS: different field, RNTI or different DCI

· Alt. 2 Joint indication of time and frequency resources 

· FFS: backwards compatibility with Rel-16

· FFS: Extension of FDM across carriers

· FFS: Restrictions on band/minimum bandwidth for FDM operation (e.g. FR2 100MHz+ etc.)

1.1.2 Other enhancements for simultaneous operation of IAB-node’s child and parent links
Including IAB-node timing mode(s), extensions for DL/UL power control, and CLI and interference measurements of BH links, as needed
R1-2100220
Enhancements for simultaneous operation of MT and DU
Huawei, HiSilicon

R1-2100464
Other enhancements for simultaneous operation of child and parent links
vivo

R1-2100671
Other Enhancements for Simultaneous Operations
Intel Corporation

R1-2100718
Discussions on other enhancement for simultaneous operation
LG Electronics

R1-2100744
Other enhancements for simultaneous operation of IAB-node’s child and parent links
Fujitsu

R1-2100778
Enhancements for IAB interference management
AT&T

R1-2100834
Other enhancements for simultaneous operation of IAB Parent and Child
Nokia, Nokia Shanghai Bell

R1-2100955
Discussion on simultaneous operation of IAB-node’s child and parent links
CEWiT

R1-2100959
Enhancements for simultaneous operation of child and parent links
ZTE, Sanechips

R1-2100991
Timing, interference, and power control in enhanced IAB systems
Lenovo, Motorola Mobility

R1-2101084
Discussion on simultaneous operation enhancements for eIAB
ETRI

R1-2101228
Enhancements to Timing, Power Control and CLI for NR IAB
Samsung

R1-2101484
On enhancements for simultaneous operation of IAB-node's child and parent links
Qualcomm Incorporated

R1-2101629
Other enhancements for simultaneous operation of IAB-node’s child and parent links
NTT DOCOMO, INC.

R1-2101696
Timing, CLI and power control in enhanced IAB
Ericsson

[104-e-NR-eIAB-02] Email discussion non other enhancements for simultaneous operation of IAB-node’s child and parent links – Luca (Qualcomm)
· 1st check point: Jan 27
· 2nd check point: Feb 1
· 3rd check point: Feb 5
R1-2101878
Summary #1 of [104-e-NR-eIAB-02]
Moderator (Qualcomm Incorporated)
Agreement

Case 7 timing is supported with symbol level alignment without explicit support for slot level alignment

Agreement
Switching between Case 1, Case 6, and Case 7 timing is supported.

· FFS whether Case 6 and Case 7 timing shall be restricted to certain resources, e.g. excluding resources used for access or TDM backhaul

· FFS details on switching including the switching conditions

· FFS relationship between switching timing modes with the usage/indication of different resource multiplexing modes

· FFS whether Rel-16 OTA synchronization shall be enhanced to support switching timing modes

R1-2102031
Summary #3 of [104-e-NR-eIAB-02]
Moderator (Qualcomm Incorporated)
Agreement
RAN1 to further study whether the legacy UL power control mechanism (including PHR) is sufficient for an IAB-node operating in an enhanced multiplexing mode.

· FFS: if not (i.e., the legacy mechanism is not sufficient), support an IAB-node indicating information to assist with its UL power control.
Agreement
Support an IAB-node indicating information to assist with the DL power control of its parent-node towards the IAB-node without mandating an expected behavior at the parent node.

· Note: At least the assistance information is for supporting the simultaneous operation within the IAB-node to avoid power imbalance

· FFS: type of assistance information (e.g., desired received power, power adjustment, preferred CSI-RS resource)

· FFS: whether this information is provided to the parent-node, the CU, or both.

· FFS: applicability of the assistance information (e.g. relation to beams or multiplexing modes)

· FFS: the channel carrying this assistance information

Conclusion

In Rel-17, RAN1 will not specify specific mechanisms for intra-IAB-node interference (self-interference) management. 
· Self-interference can be handled by the implementation or via using the available techniques defined, or to be defined in Rel-17, that can commonly be used for other interference scenarios as well. 

R1-2102172
Summary #4 of [104-e-NR-eIAB-02]
Moderator (Qualcomm)
Agreement

RAN1 to select among the following options to support DU-to-DU measurement and report.
· For DU-to-DU CLI measurement:

· Option 1.1. no specific mechanism is specified (e.g., it is handled by the implementation, or the available techniques)

· Option 1.2. enhanced legacy DU-based measurement procedures (e.g., enhanced Rel-16 RIM)

· Option 1.3. enhanced MT-based measurements (e.g., MT-based CLI, MT RRM measurements)

· For DU-to-DU CLI report:

· Option 2.1. no specific mechanism is specified (e.g., it is handled by the implementation, or the available techniques)

· Option 2.2. enhanced legacy DU-based report (e.g., enhanced Rel-16 RIM)

· Option 2.3. enhanced MT-based report (e.g., MT-based CLI, MT RRM measurements)

Agreement

RAN1 to decide whether to enhance interference mitigation through information exchange to support beam-management at the parent or child node in RAN1#104bis-e
· FFS: reporting of desired beams for reception in DL or desired beams for transmission in UL by the IAB node for a given multiplexing mode

· FFS: indicating applicable beams in DL or beams in UL for a given multiplexing mode.
1.1.3 Others

R1-2100221
Other enhancements for IAB
Huawei, HiSilicon

R1-2100465
Other enhancements to Rel-17 IAB nodes
vivo

R1-2100960
Discussion on multiplexing capability for IAB
ZTE, Sanechips

R1-2101085
Other enhancements to eIAB
ETRI

