3GPP TSG RAN WG1 #104-e		R1-2100465
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]e-Meeting, January 25th – February 5th, 2021

Source:	vivo
[bookmark: _GoBack]Title:	Other enhancements to Rel-17 IAB nodes
Agenda Item:	8.10.3
Document for:	Discussion and Decision
1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
New WID [1] on Enhancements to Integrated Access and Backhaul has been approved and there is one objective as following. 
	Duplexing enhancements [RAN1-led, RAN2, RAN3, RAN4]:
· Specification of enhancements to the resource multiplexing between child and parent links of an IAB node, including:
· [bookmark: _Hlk26193173]Support of simultaneous operation (transmission and/or reception) of IAB-node’s child and parent links (i.e., MT Tx/DU Tx, MT Tx/DU Rx, MT Rx/DU Tx, MT Rx/DU Rx).
· Support for dual-connectivity scenarios defined by RAN2/RAN3 in the context of topology redundancy for improved robustness and load balancing.
· Specification of IAB-node timing mode(s), extensions for DL/UL power control, and CLI and interference measurements of BH links, as needed, to support simultaneous operation (transmission and/or reception) by IAB-node’s child and parent links.


In this contribution, we provide our view on some critical points which is relevant but not explicitly included in WID, i.e., IAB power sharing mechanism in dual-connectivity scenarios and PRACH resource selection issue.
2. Discussion
2.1. Power sharing in IAB DC scenario
Based on the WID [1], simultaneous transmission of DU and MT should be supported in Rel-17, and power splitting between DU and MT needs to be discussed, especially considering DU and MT may share single PA as discussed in companion paper [2]. Furthermore, dual-connectivity scenario has been supported, thus power sharing between DU, MCG and SCG should be specified for better power efficiency.
[bookmark: _Ref47711984]Proposal 1: Specify power sharing mechanism among DU, MCG and SCG.
In Rel-16 NR, semi-static and dynamic power sharing mechanism between MCG and SCG have been specified for NN-DC scenario, wherein MCG and SCG will share PCMAX. In the power sharing mechanism, both MCG and SCG are configured with a maximum transmission power. If the sum of the configured maximum transmission power is not larger than PCMAX, semi-static power sharing will be used. MCG and SCG will determine the transmission power independently. Otherwise, dynamic power sharing will be used, and transmission power allocation for MCG is prioritized over that for SCG is restricted.
Regarding power sharing mechanism among DU, MCG and SCG, the baseline mechanism can be Rel-16 NN-DC power sharing mechanism, e.g., transmission power of each unit is bounded by a configured maximum transmission power, semi-static or dynamic power sharing can be enabled/disabled based on the configured maximum power. Different from Rel-16 NN-DC, the sum power of a DU cell and a MT cell is restricted by PA linearity, while sum power of MCG and SCG is bounded by PCMAX, thus, RAN1 needs to study whether to support joint or separated solutions regarding DU/MT and MCG/SCG power sharing.
[bookmark: _Ref47711986]Proposal 2: Support semi-static or dynamic power sharing among DU, MCG and SCG based on configured maximum transmission power of each component.
· RAN1 to study whether to support joint or separated solutions regarding DU/MT and MCG/SCG power sharing.
2.2. PRACH occasion selection
In Rel-16, IAB specific PRACH resource can be configured via RACH-ConfigCommonIAB besides the normal PRACH resource configured via RACH-ConfigCommon. IAB specific PRACH resource is used only by IAB-node, while normal PRACH resource can be used by both IAB-node and UE. The motivations of IAB specific PRACH configuration include: a) addressing the issue that IAB node cannot transmit and receive simultaneously on a single PRACH resource, i.e., half-duplex constraint; b) longer PRACH format can be configured via RACH-ConfigCommonIAB, which is beneficial for child IAB-node to access parent IAB-node in case of long geo-distance between IAB-nodes.
Furthermore, if both rach-ConfigCommonIAB and rach-ConfigCommon are acquired by an IAB-node, the IAB-node will prioritize the PRACH resource derived from rach-ConfigCommonIAB catering to the aforementioned motivations. However, such behavior will incur large latency for IAB-node to access parent node, since period of IAB specific PRACH occasion is usually long for saving resource as the number of IAB nodes in the coverage of a macro cell is not large and an IAB node is assumed to be always connected when it is in operation. The large radio access latency is problematic, especially for the case of radio link re-establishment after radio link failure between child and parent IAB-nodes.
[bookmark: _Ref47711976]Observation 1: When PRACH resources configured by both rach-ConfigCommonIAB and rach-ConfigCommon are available, Rel-16 child IAB-node will prioritize the PRACH resource configured by rach-ConfigCommonIAB for radio access purpose.
[bookmark: _Ref47711980]Observation 2: Always using the PRACH resources configured by rach-ConfigCommonIAB once rach-ConfigCommonIAB is configured may incur large random access latency for an IAB-node.
Firstly, even with half constrain restriction, it does not mean that all IAB node cannot use the normal PRACH resources configured by rach-ConfigCommon. In practice, it should be the case that many IAB nodes can still have the opportunity to access normal PRACH resources when the resource allocation for these IAB nodes does not conflict with at least some of the PRACH occasions. Secondly, in Rel-17, the aforementioned half-duplex constraint will be alleviated somehow, since Rel-17 IAB node will support simultaneous TX and RX. Thirdly, an IAB node initiates from idle states does not have half-duplex constraint at all. Moreover, the distance between not all IAB-nodes have far distance to its candidate parent IAB-node such that the PRACH resource configured by rach-ConfigCommonIAB has to be used, which means that some IAB-node should be still able to access the candidate parent IAB-node via normal PRACH occasions. Hence, it is believed to be beneficial for an IAB-MT to have the flexibility to select either the IAB specific PRACH resources or the normal PRACH resources, thus radio link re-establishment/initial access latency will be reduced. Based on the above analysis, the following proposal is made
[bookmark: _Ref47711989]Proposal 3: Support a PRACH occasion selection mechanism, which gives the child IAB-node sufficient flexibility to use PRACH resources configured by both RACH-ConfigCommonIAB and rach-ConfigCommon.
[bookmark: _Ref47711992]Proposal 4: Specify a mechanism for an IAB node to select between the PRACH resources configured by rach-ConfigCommon and that configured by rach-ConfigCommonIAB.
3. Conclusion
This contribution focus on IAB power sharing mechanism in dual-connectivity scenarios and PRACH resource selection issue, and the following are proposed,
Proposal 1: Specify power sharing mechanism among DU, MCG and SCG.
Proposal 2: Support semi-static or dynamic power sharing among DU, MCG and SCG based on configured maximum transmission power of each component.
· RAN1 to study whether to support joint or separated solutions regarding DU/MT and MCG/SCG power sharing.
Observation 1: When PRACH resources configured by both rach-ConfigCommonIAB and rach-ConfigCommon are available, Rel-16 child IAB-node will prioritize the PRACH resource configured by rach-ConfigCommonIAB for radio access purpose.
Observation 2: Always using the PRACH resources configured by rach-ConfigCommonIAB once rach-ConfigCommonIAB is configured may incur large random access latency for an IAB-node.
Proposal 3: Support a PRACH occasion selection mechanism, which gives the child IAB-node sufficient flexibility to use PRACH resources configured by both RACH-ConfigCommonIAB and rach-ConfigCommon.
Proposal 4: Specify a mechanism for an IAB node to select between the PRACH resources configured by rach-ConfigCommon and that configured by rach-ConfigCommonIAB.
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