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Introduction
A WID on Extending current NR operation to 71GHz has been carried out in Rel-17. Two new sub-range of FR2 has been specified, which are:
· FR2-1	24250 MHz – 52600 MHz
· FR2-2	52600 MHz – 71000 MHz
In RAN#96 meeting, RAN1 and RAN2 related CRs were approved [1]. The following enhancements on FR2-2 should be considered in RAN3 corresponding specifications:
· PRACH root sequence: L=571, and L=1151
· msg1-SubcarrierSpacing: 120KHz, 480kHz, and 960 kHz
· Subcarrier Spacing for PUSCH/SRS/PDSCH: 480kHz, and 960 kHz
· Transmission bandwidth configuration NRB for FR2-2:800MHz,1600MHz,2000MHz
Since the scope of this WID does not involve RAN3, there were no any discussion in previous RAN3 meetings. In the view of the fact that the updated of spectrum related specifications also impact cell configuration setup and update procedure, this paper is intended to analyse the standard impact on RAN3 and provide some proposals. 
Discussion
Subcarrier Spacing for FR2-2
Five sub-carrier spacing, namely 15KHz,30KHz,60KHz,120KHz and 240KHz has been specified since Rel-15. Since the sub-carrier spacing 240KHz could not be used for data transmission, only 15KHz,30KHz,60KHz, and120KHz are considered in RAN3 related specifications.
---------------------------------------------------------TS38.473 clauses 9.3.1.15---------------------------------------------------------------------
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The Transmission Bandwidth IE is used to indicate the UL or DL transmission bandwidth. 
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	NR SCS
	M
	
	ENUMERATED (scs15, scs30, scs60, scs120, ...)
	The values scs15, scs30, scs60 and scs120 corresponds to the sub carrier spacing in TS 38.104 [17].

	NR NRB
	M
	
	ENUMERATED (nrb11, nrb18, nrb24, nrb25, nrb31, nrb32, nrb38, nrb51, nrb52, nrb65, nrb66, nrb78, nrb79, nrb93, nrb106, nrb107, nrb121, nrb132, nrb133, nrb135, nrb160, nrb162, nrb189, nrb216, nrb217, nrb245, nrb264, nrb270, nrb273, ...)
	This IE is used to indicate the UL or DL transmission bandwidth expressed in units of resource blocks "NRB" (TS 38.104 [37]). The values nrb11, nrb18, etc. correspond to the number of resource blocks "NRB" 11, 18, etc.


-----------------------------------------------------------------------------------------------------------------------------------------------------------------
Two new subcarrier spacing 480kHz and 960kHz which could be used for all physical channels has been specified to support FR2-2. Per RAN2 agreed CR in last meeting, SCS for BWP/PRACH/SRS in TS38.331 are updated. From the perspective of RAN3, the subcarrier spacing sets for Carrier/Cell/PRACH/SRS as one of useful information need to be signalled in X2AP, XnAP and F1AP. 
Proposal 1: Two new subcarrier spacing 480kHz and 960kHz for Carrier/Cell/PRACH/SRS shall be introduced in X2AP, XnAP and F1AP.
Per TS38.104, wider transmission bandwidths, e.g., 800MHz,1600MHz and 2000MHz, for FR2-2 are also specified as follow:
Table 5.3.2-3: Transmission bandwidth configuration NRB for FR2-2
	SCS (kHz)
	100 MHz
	400 MHz
	800 MHz
	1600 MHz
	2000 MHz

	
	NRB
	NRB
	NRB
	NRB
	NRB

	120
	66
	264
	N/A
	N/A
	N/A

	480
	N/A
	66
	[124]
	[248]
	N/A

	960
	N/A
	33
	[62]
	[124]
	148


Therefore, more Transmission bandwidth configuration values NRB shall be introduced in X2AP, XnAP and F1AP.
Proposal 2: more Transmission bandwidth configuration values NRB shall be introduced in X2AP, XnAP and F1AP.
PRACH Root Sequence
As one of key features in SON/MDT WID, the PRACH optimization function in non-split and split architecture had been supported since Rel-16. In split architecture, the gNB-DU signals its PRACH configurations to the gNB-CU while the gNB-CU may also transfer the PRACH configurations received from neighbour nodes to gNB-DU. In Rel-16, two new lengths of PRACH root sequence, namely 571 and 1151, were introduced to support NR operation with shared spectrum channel access. In order to support NR operation up to 71GHz, L=571 and L=1151 can be also used to operation with licensed channel access in Rel-17. According to TS38.300 clauses 5.3.4, the characteristic of PRACH sequence length are summarized as below:
Table 1 the characteristic of PRACH sequence length
	sequence length
	subcarrier spacing
	licensed or shared spectrum channel access
	unrestricted or restricted sets

	139
	15KHz, 30 KHz, 60 KHz, 120 KHz, 480 KHz and 960 kHz
	· Licensed channel access 
· Shared spectrum channel access
	unrestricted sets

	839
	1.25KHz and 5 kHz
	licensed channel access
	· unrestricted sets
· restricted sets of Type A and Type B

	571
	30KHz, 120 kHz
	· FR1: Shared spectrum channel access
· FR2-2: both licensed and Shared spectrum channel access
	unrestricted sets

	1151
	15KHz, 120 and 480 kHz
	· FR1: Shared spectrum channel access
· FR2-2: both licensed and Shared spectrum channel access
	unrestricted sets



In NR PRACH Configuration List IE in TS38.473, only L=139 and L=839 are supported. Therefore, we propose to introduce two new lengths of PRACH root sequence L=571 and L=1151 in NR PRACH Configuration List IE in TS38.473 to support FR2-2 operation with licensed channel access. 
Proposal 3: to introduce two new lengths of PRACH root sequence L=571 and L=1151 in NR PRACH Configuration List IE in TS38.473 to support FR2-2 operation with licensed channel access.
Proposal 4: to agree the corresponding CRs [2][3][4].
Proposal
Based on the above analysis, we have the following proposals:
Proposal 1: Two new subcarrier spacing 480kHz and 960kHz for Carrier/Cell/PRACH/SRS shall be introduced in X2AP, XnAP and F1AP.
Proposal 2: more Transmission bandwidth configuration values NRB shall be introduced in X2AP, XnAP and F1AP.
Proposal 3: to introduce two new lengths of PRACH root sequence L=571 and L=1151 in NR PRACH Configuration List IE in TS38.473 to support FR2-2 operation with licensed channel access.
Proposal 3: to agree the corresponding CRs [2][3][4].
Reference	
[1]. R2-2204126,Extending NR operation to 71 GHz, Ericsson
[2]. R3-22xxxx, CR for TS36.423 on Extending NR Operation to 71GHz
[3]. R3-22xxxx, CR for TS38.423 on Extending NR Operation to 71GHz
[4]. R3-22xxxx, CR for TS38.473 on Extending NR Operation to 71GHz
