3GPP TSG RAN WG1 #96bis		  									R1-1904727
[bookmark: _GoBack]Xi’an, China, 8th – 12th April, 2019

Agenda item:	7.2.3.2
Source: 	CMCC
Title: 	Discussion on PRACH enhancements to support NR Backhaul links
[bookmark: DocumentFor]Document for:	Discussion and Decision
Introduction
In RAN #82 meeting, the new WID for Integrated Access and Backhaul for NR was approved. It was identified in the SI phase that the PRACH resource for MT and DU link should be TDMed from each other. Therefore, the extension of PRACH resources was agreed in the objective for physical layer specification
· Specification of extension of RACH occasions and periodicities for backhaul RACH resources. w.r.t. access RACH resources, and associated network coordination mechanisms for selection of such parameters (in order to orthogonalize access and BH due to the half-duplex constraints) 
In RAN1 #96 meeting, the following agreements 
Agreements:
· New RACH configurations specific to IAB nodes are derived with extension of existing Rel 15 RACH configurations obtained by:
· scaling the parameter ‘x’ from the PRACH configuration table, and
· by adding an offset y_offset to the parameter ‘y’ (frame-based offset) and/or adding an offset to the slot/subframe number (slot/subframe-based offset) from the PRACH configuration table.
· FFS values and ranges for scaling factor applicable to ‘x’ and for y_offset.
· FFS whether a simple extension rule can be generally applied to all existing configurations leaving it up to the network to not use resulting configurations that may not fit other system constraints.  

In this contribution, we discuss about details on how to extend RACH occasion. This is a modification of R1-1902329.
PRACH Enhancements to support NR backhaul links
In Fig.1, we illustrate the PRACH occasion configuration in Rel-15, where only the PRACH slots (i.e., 60KHz slot in FR2) where a PRACH occasion may exist are illustrated, neglecting the detailed symbols on which the PRACH occasions are actually configured. For example, in the first row, PRACH occasions are configured in PRACH slot 19 and 39. By adding an additional offset in granularity of PRACH slot, we could easily obtain TDMed PRACH occasions with originally configured ones.
It can be observed from the figure that the PRACH slots always align with the ending part of a particular DL-UL period. For example, for the first row, the PRACH slots occur every 5ms, which are aligned with 0.625ms, 1.25ms 2.5ms, 5ms and 10ms periodicity. By adding an additional offset in granularity of PRACH slot, the new PRACH slots may still exist in the same DL-UL period, which provide the most flexibility to adjust to the MT and DU resource allocation.
It has been discussed that whether both frame-level and slot/subframe-level offsets are needed. According to our understanding, only frame-level offset is not sufficient for IAB PRACH, due to the following reasons:
1. For 10ms PRACH period, frame-level offset only cannot TDM original PRACH occasions and PRACH occasions with offset;
2. Considering IAB node in FR2, only frame-level offset limits the configuration flexibility, considering that smaller DL-UL periodicity like 0.625ms, 1ms or 1.25ms are more likely to be configured. The DL and UL resources configured for MT and DU may be different in one DL-UL periodicity, therefore, it is more flexible to configure slot-level offset for IAB node to adjust to the DL and UL resource. 
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Fig. 1 Illustration of time-domain PRACH slots for FR2 in Rel-15
Proposal 1: The offset granularity configured to the IAB node should be both frame-level and  slot-level.

For the configured PRACH occasions, there are further rules to determine whether they are valid or not. Therefore, for the PRACH occasions for IAB MT function, these rules should be further adjusted according to the resource allocation. There are some discussions in last meeting that whether PRACH transmission can overwrite DU Hard resource configuration. According to our understanding, when the MT-side link fails, the backhaul link fails, in this case, the MT needs to access again as soon as possible to ensure that DU link may not fail. Therefore, the PRACH resource at MT side should be given higher prioritization. We have more discussions on PRACH resource and DU resources in our companion contribution [2].
Therefore, we have the following proposals regarding PRACH enhancements for IAB nodes.
Proposal 2: Valid PRACH occasions should be determined in similar way as in Rel-15 and based on the resource allocation of IAB node MT function. MT PRACH transmission can overwrite DU hard resource, considering higher demand for maintaining backhaul link.

Conclusions
In this contribution, we discuss about the detailed PRACH enhancements for IAB nodes. The following proposals are made:
Proposal 1: The offset granularity configured to the IAB node should be both frame-level and slot-level.
Proposal 2: Valid PRACH occasions should be determined in similar way as in Rel-15 and based on the resource allocation of IAB node MT function. MT PRACH transmission can overwrite DU hard resource, considering higher demand for maintaining backhaul link.
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