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Introduction

In the last RAN#94-e-Bis meeting, there were extensive discussion on Wide-are IAB-MT feature or other types of IAB-MT nodes, however there are no much progress achieved. In this contribution, we want to share some further inputs on that. 
Discussion 
General 

In the last RAN4 meeting, it was agreed to have Wide-area IAB-MT class specified and it’s supposed to be well planned network among IAB nodes which is similar as BS, therefore some companies proposed that UE mandatory feature should be optional for Wide-area IAB-MT. And for Local-area IAB-MT class which is supposed to randomly dropped network, then IAB-MT feature should be similar as legacy NR UE. Regarding the distinguish principle of mandatory or optional feature for IAB-MT, we think it might be only valid for Beam correspondence feature or some beam sweeping related feature, for other UE feature lists ,we need to discuss them case by case. 
In this following section, we will review R15 NR UE mandatory feature for RAN4 in details and check its applicability for IAB-MT nodes. Regarding the R15 NR UE optional feature, it should also be optional for IAB-MT.
Modulation related features 
[image: image1.png]Feature | Component WF
group

LG 60z of subcarrie spacing for FR1  Optonal
1 64QAM modulation for FR2PDSCH  FFS.

Option 1. Mandatory.

Option 2: Optional with manufacturer declaration
Note: LS can be sent to RANT/RAN2 to check whether there are any issues for initial
‘access if we take this feature as optional
FFS
Option 1. Mandatory.
Option 2: Optional with manufacturer declaration
Note: LS can be sent to RANT/RAN2 to check whether there are any issues for initial
‘access if we take this feature as optional
256QAM for PDSCH For FR1:
Option 1. Mandatory.
Option 2: Optional with manufacturer declaration
Note: LS can be sent to RANT/RAN2 to check whether there are any issues for initial
‘access if we take this feature as optional
For FR2:
Option 1: Optional with manufacturer declaration
‘Option 2: Optional with capabily signaling
256QAM for PUSCH Option 1: Optional with manufacturer declaration
‘Option 2: Optional with capability signaling




It’s mandatory for the legacy FR2 NR UE to support PDSCH with 64QAM in FR2 given that UE might be able to access different network if roaming happened and NR UE need to support the highest modulation capability specified. However for FR2 IAB-MT, this might be not valid case at least for R16 IAB network. IAB-MT should use the similar declaration method as IAB-DU side to support the modulation order and potential power backoff for highest supported modulation order. Similar story for other modulation order supported by IAB-MT, therefore we support to set as optional with manufacturer declaration.

Proposal 1: for modulation related features, we propose to set optional with manufacturer declaration.

Other physical layer related feature 
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1-6. PI/2 BPSK for PUSCH 

It’s mandatory with capability for FR2 and optional for FR1. PI/2 BPSK is mainly used where there are coverage issue and then reduced PAPR could facilitate UE transmitting relatively higher output power. However if in the companion contribution [xx], it is demonstrated that there are no coverage issues even if IAB node is deployed at the cell edge. The main reason is that IAB-MT could be equipped with much higher antenna array without UE design limitation and the corresponding higher output power in practice. 

Proposal 2: PI/2 BPSK for PUSCH is not needed for IAB-MT for both FR1 and FR2. 

1-7. PI/2 BPSK for PUCCH format 3/4

For PI/2 BPSK for PUCCH format 3/4, it’s the same story as PI/2 BPSK for PUSCH, we think it should be also optional for IAB-MT in both FR1 and FR2. 

Proposal 3: propose PI/2 BPSK for PUCCH format 3/4 as optional for IAB-MT for both FR1 and FR2.  
1-8. Active BWP switching delay 

Firstly of all, BWP concept is introduced to NR system for the benefit of UE not supported wide channel bandwidth as BS side and UE power saving if there are no heavy traffic. For IAB-MT, it’s not handled UE and no power assumption issue as UE. In addition, as backaul transmission, the traffic among different IAB nodes should be stable statistically, therefore we also don’t see the need to support active BWP switching via DCI control IE to save the IAB-MT power.

Proposal 4: propose Active BWP switching delay as optional for IAB-MT for both FR1 and FR2.

1-11 7.5kHz UL channel raster shift 

Firstly of all, 7.5KHz is introduced in the SUL band and the uplink of all FDD band in Table 5.2-1 of TS38.101-1, however for the existing proposed bands for IAB operation, it’s all TDD bands e.g. n41,n77,n78, n79 in FR1, therefore we think it’s not necessary for IAB-MT to have 7.5KHz UL frequency shift. 

Proposal 5: for IAB-MT, 7.5KHz UL channel raster shift is not necessary. 

Band support related Features 
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2-1. Maximum channel bandwidth supported in each band for DL and UL separately and for each SCS that UE support within a single CC

As agreed in the LS on the definition of IAB-MT channel bandwidth [4], IAB-MT is not mandatory to support the maximum channel bandwidth per band. Even though it’s agreed that IAB-MT could declare its supported channel bandwidth as BS declaration, whether the supported channel bandwidth should be signalling or not need further discussion. From the inter-operation among different vendors, then IAB-MT channel bandwidth capability should be signalled to parent IAB node for the help of scheduling. 

Proposal 6: supported channel bandwidth capability by IAB-MT should be signalled to other IAB nodes.

2-8 UE power class 

As discussed in the companion contribution [5], there might be no IAB-MT power class defined for different IAB-MT class, therefore it’s proposed that no power class definition for IAB-MT. 

Proposal 7: no power class definition for IAB-MT.  

2-10 Multiple frequency band indication

Multiple frequency band indication is also not valid scenario for IAB backhaul operation as MFBI is mainly used for roaming UE to access different bands if there are some frequency overlapping between different bands. However for IAB-MT is fixed, therefore it’s not necessary to have multiple frequency band indication.
Proposal 8: MFBI is not necessary for IAB-MT.
2-11 Modified MPR behavior 

 FFS until MPR and A-MPR requirement is clear for IAB-MT
2-12 Multiple NS/P-Max

FFS until MPR and A-MPR requirement is clear for IAB-MT

2-13 Maximum uplink duty cycle for FR1 power class 2 UE

The maximum uplink duty cycle for FR1 power class 2 UE is determined by the regulatory SAR requirement, however for IAB-MT with much higher power which is not typical commercial handled UE, therefore IAB-MT need to meet the BS EMF requirement instead of SAR requirement. In addition, for the existing FR1 TDD configuration pattern, it is more likely to be determined by the realistic traffic demand or LTE_NR co-site coexistence perspective instead of restricted by BS EMF requirement.

Proposal 9: maximum uplink duty cycle is not needed for FR1 IAB-MT. 

2-14 Power boosting for PI/2 BPSK for power class 3 UE
As mentioned before, PI/2 BPSK is not needed for IAB-MT as no uplink coverage enhancement is needed for IAB deployment scenarios.

Proposal 10: power boosting for PI/2 BPSK is not needed for IAB-MT.

2-15 Maximum uplink duty cycle for FR2

It’s the same story as mentioned for 2-14 where maximum uplink duty cycle of FR1 NR PC2 UE is restricted by regulatory SAR requirement. For FR2 NR UE, it should be restricted by FR2 MPE requirement, however for FR2 IAB-MT restricted by EMF requirement, maximum uplink duty cycle is not valid for IAB-MT.

Proposal 11: maximum uplink duty cycle is not needed for FR2 IAB-MT

CA and EN-DC support related feature 
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1-9 Support of EN-DC with LTE-NR coexistence in UL sharing from UE perspective 

The motivation for uplink sharing from UE perspective is not valid for FR1 IAB-MT.

Proposal 12: for IAB-MT, it’s not necessary to support of EN-DC with LTE-NR coexistence in UL sharing.

1-10Switching time between LTE UL and NR UL for EN-DC with LTE-NR coexistence in UL sharing from UE perspective

As mentioned before, uplink sharing for IAB-MT is not necessary and therefore there are also no need to report the switching time if LTE and NR UL transmission in the shared carrier via TDM only or LTE and NR UL transmission in the shared carrier via FDM or TDM. 

Proposal 13: for IAB-MT, it’s not necessary to report the switching time between LTE UL and NR UL.

 2-2 simultaneous reception or transmission with same or different numerologies in CA 

The same numerology for intra-band NR CA with contiguous or non-contiguous is mandatory with capability in both FR1 and FR2. And two mixed numerologies between FR1 band(s) and FR2 bands in the DL and UL are mandatory with capability if UE support inter-band NR CA including both FR1 band(s) and FR2 band(s).  This basic principle could also be reused for IAB-MT from implementation perspective. For intra-band CA, at least the same numerology could be supported and for inter-band CA including FR1 and FR2, different frequency ranges has different physical design from the bottom, then to support different numerologies in this case is also mandatory for normal system working. 

Proposal 14: the same principle of intra-band NR CA and inter-band CA could be applied for IAB-MT CA.

2-3 Non-contiguous intra-band CA frequency separation class for FR2

The limitation for legacy NR UE on NC CA freq spanning an its MIMO capability supported should be further discussed for FR2 IAB-MT, Indeed, in the existing FR2 NR BS side ,there are no such kind of limitation on frequency separation capability. 

Observation 1: there are no such frequency separation capability defined for FR2 NR BS side and valid for FR2 IAB-DU, need to further discuss whether it’s valid for FR2 IAB-MT.

2-4 Simultaneous reception and transmission for inter-band EN-DC (TDD-TDD or TDD-FDD)

It’s dependent to the inter-band EN-DC request from the operators.

2-5 Simultaneous reception and transmission for inter-band CA (TDD-TDD or TDD-FDD)

It’s dependent to the inter-band EN-DC request from the operators.

2-6 asynchronous FDD-FDD intra-band EN-DC 

There are no such request for IAB-MT deployment yet. 

2-9 Simultaneous reception and transmission for SA SUL band combinations

FFS

2-16 PA architectures for intra-band EN-DC 

The motivation of dual PA for IAB-MT should be further discussed.

2-17 PA architectures for intra-band UL CA

The motivation for dual PA for IAB-MT should be further discussed.

Baseband related features 
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3-1 Independent measurement gap configurations for FR1 and FR2

For IAB-MT, there should be no inter-freq measurement, therefore short measurement gap is also not supported.

Proposal 15: not support independent measurement gap configuration for FR1 and FR2.

3-2 Simultaneous reception of data and SS block with different numerologies when UE conducts the serving cell measurement or intra-frequency measurement

Proposal 16: propose 3-2 as Optional for IAB-MT 

3-3 Short measurement gap

For IAB-MT, there should be no inter-freq measurement, therefore short measurement gap is also not supported.

Proposal 17: not support short measurement gap for IAB-MT.
Conclusions
In this contribution, we shared some initial inputs on IAB MT feature list and proposals are made as following:

Proposal 1: for modulation related features, we propose to set optional with manufacturer declaration.

Proposal 2: PI/2 BPSK for PUSCH is not needed for IAB-MT for both FR1 and FR2. 

Proposal 3: propose PI/2 BPSK for PUCCH format 3/4 as optional for IAB-MT for both FR1 and FR2. 
Proposal 4: propose Active BWP switching delay as optional for IAB-MT for both FR1 and FR2.

Proposal 5: for IAB-MT, 7.5KHz UL channel raster shift is not necessary. 

Proposal 6: supported channel bandwidth capability by IAB-MT should be signalled to other IAB nodes.

Proposal 7: no power class definition for IAB-MT.  

Proposal 8: MFBI is not necessary for IAB-MT.
Proposal 9: maximum uplink duty cycle is not needed for FR1 IAB-MT. 

Proposal 10: power boosting for PI/2 BPSK is not needed for IAB-MT.

Proposal 11: maximum uplink duty cycle is not needed for FR2 IAB-MT

Proposal 12: for IAB-MT, it’s not necessary to support of EN-DC with LTE-NR coexistence in UL sharing.

Proposal 13: for IAB-MT, it’s not necessary to report the switching time between LTE UL and NR UL.

Proposal 14: the same principle of intra-band NR CA and inter-band CA could be applied for IAB-MT CA.

Proposal 15: not support independent measurement gap configuration for FR1 and FR2.

Proposal 16: propose 3-2 as Optional for IAB-MT.

Proposal 17: not support short measurement gap for IAB-MT.
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