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1 Introduction
The work item on “Integrated Access and Backhaul for NR” was approved in RAN#82 [1] and the objectives of this work item for physical layer include the extension of RACH occasions and periodicities for backhaul RACH resources, as well as the other regular considerations on PRACH configuration.
During past meeting [2], the following agreements were draw for RACH design for IAB:
Agreements:
The introduction of scaling factor for PRACH configuration period also scales the SSB-RACH association period and association pattern period accordingly.
Assuming the scaling factor to be λ, for IAB nodes table 8.1-1 of 38.213 gets modified to the following:
Mapping between scaled PRACH Configuration Period (x * λ) and SSB to PRACH Occasion Association Period
	Scaled PRACH configuration period (ms)
	Association period

	10
	{1, 2, 4, 8, 16, 32, 64}

	20
	{1, 2, 4, 8, 16, 32}

	40
	{1, 2, 4, 8, 16}

	80
	{1, 2, 4, 8}

	160
	{1, 2, 4}

	320
	{1, 2}

	640
	{1}



The definition of the SSB-RACH association pattern period for IAB nodes should be updated as follows: An association pattern period includes one or more association periods and is determined so that a pattern between PRACH occasions and SS/PBCH blocks repeats at most every 640 msec.
Agreements:
The signaling design for the IAB specific backhaul RACH configurations is up to RAN2.
RAN1 has the following recommendations:
· The ability to configure the IAB specific backhaul RACH configuration additionally to the Rel 15 RACH configuration for access UEs is supported.
· If the IAB specific RACH configuration is not provided, RAN1 assumes that IAB node will use the configured Rel 15 RACH configuration for IAB node initial access.
· Capability to configure IAB specific backhaul RACH configurations need to be provided for both CBRA & CFRA.
This contribution will further discuss the remaining issue on PRACH configuration for IAB.
2 IAB specific RACH configuration
As already agreed in the last meeting, the capability to configure IAB specific backhaul RACH configurations need to be provided for both CBRA & CFRA. For sure, this function could provide strong flexibility for gNB scheduling, e.g., using separate IAB-specific configuration. However, this is not coming for free. The overhead issue should be carefully evaluated. Based on the knowledge of NR PRACH, the signalling bit size for only PRACH could be as large as hundreds and adding other IAB specific configuration together, the system information could be increased by thousands of bits. Thus, it will create a problem for legacy UE.  
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Fig. 1 – illustration of IAB scenarios.
Since the legacy UE has no interests on the system information containing the configurations for the rel-16 feature, it’s a total waste for them to detect/decode all these rel-15 and rel-16 system information. When the additional bit size is not large, it might be not a big issue. While the additional bit size becomes non-negligible, the impact to the legacy Rel-15 UE is terrible. As shown by the following figure, the combined SIB1 carries all the rel-15 (the white part) and rel-16 (the blue shadow part, e.g., IAB specific information etc) system information. Then for the legacy UE, originally only the white part (OFDM symbol 8~10) are useful for itself but now it needs to continuing to receive and decoding all including the blue shadow part (thus OFDM symbol 8~13) until it can finally acquire the information it needs. Such case shows the energy waste and processing delay worsen will be created for legacy rel-15 UE if the Rel-15 and rel-16 feature specific information are contained in the same single RMSI PDSCH.      
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Fig. 2 the illustration of the enlarged SIB1
Observation: the energy waste and processing delay worsen will be created for legacy rel-15 UE if the Rel-15 and rel-16 feature specific information are contained in the same single RMSI PDSCH.
In order to alleviate such drawbacks, solutions targeting for separating the new feature-specific configuration from the legacy Rel-15 configuration should be pursued, which could be ended up with two SIB1 PDSCHs: one SIB1-old for the legacy Rel-15 UEs and the other SIB1-new could be used for the new feature in Rel-16. One example is shown in the following figure.
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Fig 3 – illustration of separate SIB1 PDSCHs
Proposal: solutions targeting for separating the new feature-specific configuration from the legacy Rel-15 configuration should be pursued
3 Conclusion
In this contribution, the issues for backhaul RACH resource configuration are discussed. The following observations and proposals are draw:
Observation: the energy waste and processing delay worsen will be created for legacy rel-15 UE if the Rel-15 and rel-16 feature specific information are contained in the same single RMSI PDSCH.
Proposal: solutions targeting for separating the new feature-specific configuration from the legacy Rel-15 configuration should be pursued
References
[1] RP-182882, New WID: Integrated Access and Backhaul for NR, Qualcomm
[2] RAN1 Chairman’s Note, 3GPP TSG RAN WG1 Meeting #97, Reno, USA, May 2019.

image2.emf
0 1 2 3 4 5 6 7 8 9 10 11 12 13

PBCH

PBCH

PBCH PBCH

CORESET 

0/Search 

space 0

for SIB1

PSS SSS

SIB 1-combined

new added 

resource to carry 

the system 

information for 

the new function.


image3.emf
0 1 2 3 4 5 6 7 8 9 10 11 12 13

PBCH

PBCH

PBCH PBCH

CORESET 

0/Search 

space 0

for SIB1

PSS SSS

SIB 1-old SIB 1-new


image1.emf
Donor

IAB  1

UE  2

IAB  2

UE  3

UE  1

DL  (access RACH or backhaul RACH configuration )

UL  (access RACH or backhaul RACH )


