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1. Introduction
In last RAN1-107e meeting, Rel-17 eIAB has declared completion by RAN1. The remaining work in RAN1 will mostly be some corrections and clarifications, which is the focus of this contribution.     
[bookmark: _Hlk32401284][bookmark: _Hlk24102609]2. Remaining Aspects
2.1 Parameter lists to RAN2/RAN3
In last RAN1-107e meeting, RAN1 summarized higher layer parameters (RRC, MAC-CE and F1AP) for Rel-17 eIAB in R1-2112966, and submitted LS to RAN3 in R1-2112976 on F1-AP parameters, and submitted LS to RAN2 in R1-2112840 on MAC-CE parameters. There are a few missing parameters in the LSs (R1-2112976 and R1-2112840) sent to RAN2/RAN3, which should be updated.

Observation 1: 
The parameter list included in the LS to RAN3 R1-2112976 does not fully reflect the latest parameter summary made for IAB in R1-2112966 and should be updated.  
· E.g. new parameters: FDMRequired  and AvailabilityCombinationsPerCell-r17  are not captured in R1-2112976.

Observation 2:
The RAN1-2112840 MAC CE impact excel sheet missed one new MAC CE parameter agreed in RAN1-107e: indication of Case6 Timing Required or not for simultaneous operation by an IAB-node to its parent node, and should be updated.  
2.2. Updates on Rel-17 Frequency-domain Resource Configuration
The following agreements have been made in previous meetings to define RB set configuration, where the number of RB sets and a single size of the RB set are agreed to be configured. 
	Agreement (RAN1 #106e)
N is a configured number of PRBs, where the CU configures N
· N = {2, 4, 8, 16, 32, 64}
· FFS: Value(s) of N in case of multiple configured BWPs at the IAB-MT
· This agreement does not revert any existing RAN1 agreement

Agreement (RAN1 #106e)
For a given RB set at a symbol, if Rel-17 frequency domain H/S/NA configuration is not provided, the Rel-16 time domain H/S/NA is applied.
Agreement (RAN1 #106bis-e)
A single value for the RB set size, N, is configured for a given IAB-DU cell’s Rel-17 frequency domain H/S/NA configuration

Agreement (RAN1 #107-e)
The maximum number of non-overlapping RB sets configurable per DU cell is M
· where, M is to be selected from one of values from 4, 8, 16
· DU frequency configuration information should be provided to the parent node.

Agreement (RAN1 #107-e)
The value of the maximum number of contiguous and non-overlapping RB sets configurable per DU cell, M is 8.



With the current configuration constraint: a single value for RB set size N={2,4,8,16,32,64} and the number of configured RB sets being limited by the max value M=8, one may not be able to find a proper configuration of RB sets to cover the entire channel bandwidth. E.g. for carrier bandwidth of 100MHz with SCS=120KHz, there are 66 max number of RBs, which is not dividable by the listed size values other than the value of 2, and for the size value of 2, the number of RB sets will far exceed the max limit of M=8. The following two options can be considered to handle this issue:
· Option1: The configured contiguous and non-overlapping RB sets shall cover the entire carrier bandwidth, where all RB sets except for the last one will have the same configured size N and the last RB set will have size being equal to the remaining number of RBs of the carrier. 
· E.g. for maxRB=66, one may configure 2 RB sets and RB set size N=32, then 1st RB set will have size N=32, and the 2nd RB set will have size of 66-32=34.         
· Option2: The configured contiguous and non-overlapping RB sets (by the single size N and the number of RB sets) may not cover the entire carrier bandwidth, and for the remaining RBs outside the configured RB sets, the frequency-domain H/S/NA attribute shall be defined, e.g. using the Rel-16 time-domain H/S/NA resource configuration.
· Though there is an agreement in RAN1-106e that “For a given RB set at a symbol, if Rel-17 frequency domain H/S/NA configuration is not provided, the Rel-16 time domain H/S/NA is applied”, this agreement is not applicable for the RBs outside the configured RB sets. A simple fix is to update this agreement by replacing “For a given RB set at a symbol” with “For a given RB at a symbol ”. 
· In Option2, since the configured RB sets may not cover the entire carrier bandwidth, the starting RB index shall also be specified for the first RB set.

Observation 3:
With the constraint that a single value being configured for RB set size N={2,4,8,16,32,64} and the number of  configured RB sets being limited by the max value of M=8, the configured RB sets may not be able to cover the entire carrier bandwidth without additional specification. 

Proposal 1: 
Down select from the following two options regarding the configuration of contiguous and non-overlapping RB sets. 
· Alt1: The configured RB sets shall cover the entire carrier bandwidth,  where the configured single value of size N is applied for the RB sets except for the last one, and the last RB set shall be defined in the specification with size being equal to the remaining number of RBs of the carrier.
· Alt2:  The configured RB sets (by the single size N and the number of RB sets) may not cover the entire carrier bandwidth, and for the remaining RBs outside the configured RB sets, the Rel-16 time-domain resource configuration shall be applied. 
· The starting RB index shall be specified for the first RB set. 

The following working assumption and agreement were made in previous RAN1 meetings:
	RAN1-106bise working assumption: 
If both the Rel-16 time domain H/S/NA configuration and Rel-17 frequency domain H/S/NA configuration are provided for a given RB set within a slot, one of the following is selected:
· Alt. 1: An IAB node applies the frequency domain H/S/NA only if the IAB node is currently operating in a non-TDM multiplexing mode in the slot, otherwise the Rel-16 time domain H/S/NA configuration is applied.

Agreement: (RAN1-107e) 
Whether or not an IAB node can operate under a given non-TDM multiplexing mode (i.e. multiplexing info in 38.473) is left to IAB implementation in Rel-17



According to the working assumption, whether the Rel-16 time-domain or Rel-17 frequency-domain resource configuration is applied at an IAB-node depends on the multiplexing operation mode adopted by the IAB-node, but the multiplexing operation mode adopted by the IAB-node is determined by the IAB-node implementation, which is unknown by the parent node. This will lead to ambiguity on which resource configuration applied by the IAB node. Therefore, we propose to specify the applied resource configuration independent of multiplexing mode adopted by the IAB-node. 

Proposal 2: 
If both the Rel-16 time domain H/S/NA configuration and Rel-17 frequency domain H/S/NA configuration are provided for a given RB set within a slot, Rel-17 frequency domain H/S/NA configuration shall be applied. 

[bookmark: _Hlk95723651]2.3 TDD Prioritization Rules For NR-DC 
To handle potential TDD confliction, the following agreement was made to reuse Rel-16 CA TDD prioritization rules when applicable. 

	Agreements: (RAN1#105-e)
In case of intra-band inter-carrier dual connectivity for both inter-donor and intra-donor scenarios the following are supported:
· Reusing the Rel-16 CA TDD prioritization rules in case of UL/DL conflict when applicable 
· FFS: Whether all prioritization rules apply in case of NR-DC
· FFS: Need of new prioritization rules in case of NR-DC
· Coordinating the IAB-MT’s TDD configurations to avoid conflicts from different parent nodes in case the child IAB-MT does not support simultaneous TX and RX on different carries
· FFS: Coordination for scheduling conflicts involving at least DCI Format 2_0 usage (e.g. usage of flexible symbols)
· Exchanging H/S/NA configurations between parent nodes/donors



In Rel-16, the application of TDD prioritization rules defined in TS 38.213 is constrained by the following parameters:
· directionalCollisionHandling-r16: the application of the TDD prioritization rules is only limited among serving cells configured with “directionalCollisionHandling-r16=enabled”. According to description in TS38.311, parameter directionalCollisionHandling-r16 is only defined for half-duplex operation in TDD CA within the same frequency range and cell group. 
· half-DuplexTDD-CA-SameSCS-r16 : the application of the TDD prioritization rules is limited to the UE with capability half-DuplexTDD-CA-SameSCS-r16 supported. This capability parameter is already extended to NR-DC case in Rel-16 as part of parameter ca-ParametersNR-v1610 included in ca-ParametersNRDC-v1630.
· simultaneousRxTxInterBandCA: the determination of reference cell for TDD prioritization rules depends on this capability parameter. This capability parameter is already extended to NR-DC case in Rel-16 as part of parameter ca-ParametersNR included in ca-ParametersNRDC.
In order to reuse the CA TDD prioritization rules to NR-DC, parameter “directionalCollisionHandling-r16” shall be extended to NR-DC case. Once this parameter is extended to NR-DC, the TDD prioritization rules defined in TS 38.213 can be applied between serving cells across MCG and SCG if they are not override by the new rules introduced by the RAN1 agreements for NR-DC.

Observation 4:
In Rel-16, the application of TDD prioritization rules defined in TS38.213 is limited for CA case because parameter “directionalCollisionHandling-r16” only enables directional collision handling in TDD CA within same cell group. 
    
Proposal 3:
Extend RRC parameter “directionalCollisionHandling-r16” to enable extension of Rel-16 CA TDD prioritization rules defined in TS38.213 to NR-DC across cell groups. 

The following agreement introduce new rules for handling TDD confliction for NR-DC when confliction symbols configured as semi-static flexible by one or both parent nodes. 

	Agreement (RAN1#106-e)
The following solutions are supported to handle potential indication conflict of overlapping flexible symbols between two parent IAB-nodes:
· In intra-donor DC scenarios, if the IAB MT does not support simultaneous Tx and Rx on different carriers, it does not expect to receive conflicting DCI 2_0 from different parents. 

Agreement (RAN1#106bis-e)
Select the following alternative to handle potential indication conflict of symbols configured as semi-static flexible by one parent node, but not the other in inter-donor DC scenarios if the IAB MT of the dual-connected IAB-node does not support simultaneous Tx and Rx on different carriers:
· Alt. 1. The IAB MT does not expect to receive conflicting DCI formats including DCI2_0 and dynamic scheduling grants from different parents. FFS: Explicitly captured in the specification or left as a network configuration error case without specification impact 
Select the following alternative to handle potential indication conflict of symbols configured as semi-static flexible by both parent nodes in inter-donor DC scenarios if the IAB MT of the dual-connected IAB-node does not support simultaneous Tx and Rx on different carriers:
· Alt. 5: If a conflict occurs, the IAB MT is expected to perform as scheduled by MCG


   
Comparing the new rules introduced for NR-DC and the Rel-16 TDD CA prioritization rules defined in TS38.213, we can see that:
· The rule introduced for intra-donor DC, that is IAB-MT does not expect to receive conflicting DCI2_0 from different parents, is consistent with the existing Rel-16 CA TDD prioritization rules.
· For Rel-16 CA TDD prioritization rules, a set of rules is first defined for UE without configuration of DCI2_0, then it is stated that UE does not expect any directional collision among serving cells after applying this set of rules, which implies that UE does not expect any directional collision related to DCI2_0.  
· The Alt1 rule for NR-DC is to handle TDD confliction at symbols configured as semi-static flexible by one parent but not by the other one for inter-donor NR-DC. Alt1 rule is consistent with the existing Rel-16 CA TDD prioritization rules, that is UE (or IAB-MT) does not expect to receive conflict DCI formats including DCI2_0 and scheduling grants from different serving cells.  
· For Rel-16 CA TDD prioritization rules, UE does not expect to receive conflicting DCI scheduling grants between any two serving cells.
· As stated above for intra-donor NR-DC, for Rel-16 CA TDD prioritization rules, UE does not expect any directional collision related to DCI2_0.
· The Alt5 rule for NR-DC is to handle TDD confliction at symbols configured as semi-static flexible by both parent nodes for inter-donor NR-DC. Alt5 rule differs from the Rel-16 TDD prioritization rules if extended from CA to NR-DC as explained below:
· For NR-DC, TDD confliction between two cell groups are allowed for semi-static flexible symbols, and IAB-MT will follow the scheduling from MSG.
· In CA, more complicated rules are defined for different types of allocations including dynamic DCI grants and semi-static allocation and for intra-band and inter-band serving cells. If they are extended to NR-DC, the rules differ from Alt5 rule agreed for NR-DC, as shown in following examples:    
· E.g. UE does not expect to receive conflicting DCI scheduling grants between any two serving cells regardless whether the symbols are semi-static flexible.
· E.g. for inter-band operation between reference cell and another serving cell, if semi-static PDCCH or PDSCH or CSI-RS allocation is made on flexible symbols at the reference cell, and UE detects DCI grant for UL transmission on the another serving cell, UE will cancel the semi-static DL allocation at the reference cell and transmit at the another serving cell.  Note that reference cell is from MSG when the concept is extended from CA to NR-DC. 

Based on the above analysis, for TDD confliction resolution in NR-DC, the Alt5 rule shall be explicitly captured in spec to handle TDD confliction at semi-static flexible symbols between two serving cells from different cell groups for inter-donor NR-DC. But we noticed that the Alt5 rule captured in Rel-17 TS 38.213 for IAB is not limited for semi-static flexible symbols for inter-donor NR-DC as agreed by RAN1, which shall be updated. Since the TDD prioritization rules captured in TS 38.213 section 11.1 is only limited to TDD CA due to parameter “directionalCollisionHandling-r16”, it shall be explicitly stated in Rel-17 that IAB-MT with NR-DC applies the Rel-16 CA TDD prioritization rules cross cell groups for the remaining cases not covered by Alt5 rule. 

Observation 5:
The Alt5 rule agreed by RAN1 for NR-DC is not captured correctly in Rel-17 TS 38.213 for IAB in that the application of the rule is not limited to the case with semi-static flexible symbols configured by both parents for inter-donor NR-DC case.

Proposal 4:
Update Rel-17 TS 38.213 for TDD confliction resolution for IAB with NR-DC:
· Constrain the Alt5 rule to be applied for TDD confliction cases with semi-static flexible symbols configured by both parents for inter-donor NR-DC. 
· Add statement that IAB-MT with NR-DC shall apply the Rel-16 CA TD prioritization rules defined in TS38.213 section 11.1 across cell groups for remaining cases not covered by Alt5 rule. 

2.4. Desired/Provided Guard Symbols 
RAN1#107 agreed to the following:
	Agreement
The following RAN1#106bis-e agreement is updated.
The MAC-CE signaling of Desired/Provided Guard Symbols is enhanced to optionally indicate the number of guard symbols required for switching between at least the following cases:
· Case#6 MT Tx and [Case #7] DU [Tx]/Rx
· Case#7 MT Tx (to support Case #7 at parent node) and DU Tx/Rx
· A: Case #6 MT TX to/from Case #1 DU RX
· D: Case #7 MT TX (to support Case #7 at parent node) to/from Case #1 DU RX
· G: Case #7 MT TX (to support Case #7 at parent node) to/from Case #1 DU TX
· (Working Assumption) H: Case #6 MT TX to/from Case #1 DU TX



Regarding the working assumption (Case H), we note that Case 6 is to support simultaneous MT TX and DU TX at the IAB-node. Hence, Case H could be more precisely expressed as 
· (MT TX based on Case 6 UL timing and DU TX) to/from (DU TX)
Before and after the transition, DU continues to TX with the same timing reference. Therefore, the transition is effectively about the MT starting or stopping its TX, while the collocated DU TX is ongoing. Given the IAB-node is assumed to have the capability of supporting simultaneous MT TX and DU TX, no guard symbol seems necessary for this transition case.
Proposal 5:
There is no need to support indication of Desired/Provided Guard Symbols for the following case: H: Case #6 MT TX to/from Case #1 DU TX.

2.5 Restricted IAB-DU Beam 
RAN1-107e agreed to the following on 
	Agreement (RAN1#107-e)
The restricted beam indication from the parent node to the IAB node may be indicated to be associated with some combination (one or multiple) of the following IAB-node’s configurations: 
· {MT CC, DU cell} pair and optionally may be indicated to be associated with only {DU cell} if independent of MT CC(s)
· Multiplexing mode info (i.e. multiplexing info in 38.473) and optionally may be indicated to be applicable to non-overlapping frequency resources
· Slot index 
· Association with IAB-MT’s DL Rx beam via TCI state ID and RS ID (SSB ID and/or CSI-RS ID) or UL TX beam via SRI 



According to the above agreement, the restricted IAB-DU beam indication from the parent node can be indicated with the associated multiplexing mode, which means that the associated multiplexing mode may not be limited to simultaneous MT-TX/DU-TX mode as currently captured in Rel-17 TS 38.213, and shall be updated. Note that the parent node may be able to determine the restricted IAB-DU beams via IAB-MT’s feedback for simultaneous multiplexing modes other than MT-TX/DU-TX mode.    

Observation 6:
There is no RAN1 agreement to limit the restricted IAB-DU beam indication only for simultaneous MT-TX/DU-TX mode.  

Proposal 6:
Update description for restricted IAB-DU beam indication in Rel-17 TS 38.213 so that it can be applicable for simultaneous multiplexing modes other than MT-TX/DU-TX mode. 

3. Conclusion
The following observations and proposals were made:

Observation 1: 
The parameter list included in the LS to RAN3 R1-2112976 does not fully reflect the latest parameter summary made for IAB in R1-2112966 and should be updated.  
· E.g. new parameters: FDMRequired  and AvailabilityCombinationsPerCell-r17  are not captured in R1-2112976.

Observation 2:
The RAN1-2112840 MAC CE impact excel sheet missed one new MAC CE parameter agreed in RAN1-107e: indication of Case6 Timing Required or not for simultaneous operation by an IAB-node to its parent node, and should be updated.

Observation 3:
With the constraint that a single value being configured for RB set size N={2,4,8,16,32,64} and the number of  configured RB sets being limited by the max value of M=8, the configured RB sets may not be able to cover the entire carrier bandwidth without additional specification. 

Proposal 1: 
Down select from the following two options regarding the configuration of contiguous and non-overlapping RB sets. 
· Alt1: The configured RB sets shall cover the entire carrier bandwidth,  where the configured single value of size N is applied for the RB sets except for the last one, and the last RB set shall be defined in the specification with size being equal to the remaining number of RBs of the carrier.
· Alt2:  The configured RB sets (by the single size N and the number of RB sets) may not cover the entire carrier bandwidth, and for the remaining RBs outside the configured RB sets, the Rel-16 time-domain resource configuration is applied. 
· The starting RB index shall be specified for the first RB set. 

Proposal 2: 
If both the Rel-16 time domain H/S/NA configuration and Rel-17 frequency domain H/S/NA configuration are provided for a given RB set within a slot, Rel-17 frequency domain H/S/NA configuration shall be applied. 

Observation 4:
In Rel-16, the application of TDD prioritization rules defined in TS38.213 is limited for CA case because parameter “directionalCollisionHandling-r16” only enables directional collision handling in TDD CA within same cell group. 
    
Proposal 3:
Extend RRC parameter “directionalCollisionHandling-r16” to enable extension of Rel-16 CA TDD prioritization rules defined in TS38.213 to NR-DC across cell groups.

Observation 5:
The Alt5 rule agreed by RAN1 for NR-DC is not captured correctly in Rel-17 TS 38.213 for IAB in that the application of the rule is not limited to the TDD confliction case with semi-static flexible symbols configured by both parents for inter-donor NR-DC.

Proposal 4:
Update Rel-17 TS 38.213 for TDD confliction resolution for IAB with NR-DC:
· Constrain the Alt5 rule to be applied for TDD confliction cases with semi-static flexible symbols configured by both parents for inter-donor NR-DC. 
· Add statement that IAB-MT with NR-DC shall apply the Rel-16 CA TD prioritization rules defined in TS38.213 section 11.1 across cell groups for remaining cases not covered by Alt5 rule.

Proposal 5:
There is no need to support indication of Desired/Provided Guard Symbols for the following case: H: Case #6 MT TX to/from Case #1 DU TX.
Observation 6:
There is no RAN1 agreement to limit the restricted IAB-DU beam indication only for simultaneous MT-TX/DU-TX mode.  

Proposal 6:
Update description for restricted IAB-DU beam indication in Rel-17 TS 38.213 so that it can be applicable for simultaneous multiplexing modes other than MT-TX/DU-TX mode.
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