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Introduction
In email discussion [90b-NR-07] after RAN1 #90bis, the following proposals were agreed.
	1. For contention based RACH, support the same number of PRACH preambles for all actually transmitted SS blocks.
1. FFS: Same/different number of PRACH preambles for SS blocks in CFRA.
2. Support following values for the configuration of the number of PRACH preambles for CBRA per SSB:
· [bookmark: _GoBack]4 * N (where 1 <= N <= 16)
· FFS: 0, 1, 2, 3, 5, 6, 7, 10, 14, 18, 22, 26, 30, values greater than 64
· FFS: different granularity for different number of PRACH preambles for CBRA and CFRA per SSB
3. Preamble indices not used for CBRA in a RACH occasion can be reserved for CFRA as in LTE.
1. Note: Consider dividing the total number of preambles per SSB into two parts: one for CBRA and the other for CFRA if the total number of preambles per SSB is configured.
1. Note: How to use preamble indices not used for CBRA in a RACH occasion is entirely up to the network.


In RAN1 #91, the following proposals were agreed [1].
	Agreements:
· NR, at least, supports following mapping from actually transmitted SS blocks to RACH occasion/preamble index.
i. In the order of increasing preamble indices in single RACH occasion and then
ii. In the order of increasing the number of frequency multiplexed RACH occasions and then
iii. In the order of increasing the number of time multiplexed RACH occasions within a RACH slot
iv. In the order of increasing the number of RACH slots
· When multiple FDMed RACH occasions are configured, at least support one configuration where all FDMed RACH occasions get mapped to the same SSB, where different SSBs are associated with different RACH occasions in time domain
· FFS: when multiple FDMed RACH occasions are configured, support one configuration where all FDMed RACH occasions get mapped to one set of SSBs
Agreements:
· Preamble indices for CBRA and CFRA are mapped consecutively for one SSB in one RACH transmission occasion.
· Association of CFRA preambles with SSBs can be reconfigured through UE-specific RRC signaling.
· Note: this does not preclude the gNB to possibly configure that the number of CFRA preambles per RO is smaller than the number of actually transmitted SSBs configured in RMSI
Agreements:
· gNB configures in RMSI the following:
· Number of CBRA preambles per SSB per RACH transmission occasion
· Number of SSBs per RACH occasion
· Number of CBRA preambles per SSB per RACH transmission occasion
· Maximum size for the range of values: 4 bits
· Number of SSBs per RACH occasion
· Maximum size for the range of values: 3 bits


In this contribution, we share our views for remaining issues on random access preambles in NR.
Discussions
[bookmark: OLE_LINK1]Required parameters to identify available preambles
In previous RAN1 meeting/email discussions, some proposals which define PRACH preamble group and PRACH occasion per SSB were agreed as shown in Section 1. On the other hand, in latest 38.321 [2] and 38.331 [3] made by RAN2, there are some conflicts with the RAN1 agreements.
RACH-ConfigCommon ::= 				SEQUENCE {
(omitted)
	cbra-SSB-ResourceList				CBRA-SSB-ResourceList,
(omitted)
	-- Corresponds to L1 parameter 'CB-preambles-per-SSB' (see 38.211?, section FFS_Section)
	-- FFS_CHECK: Relation to (old) RAN2 CBRA-SSB-ResourceList handling the CB-RA preambles/resources per beam. 
	-- FFS_Value: RAN1 indicated ”4 bit” but there should be actual values here... and not hidden in a table. 
	cb-preamblesPerSSB							FFS_Value								OPTIONAL,
	-- Number of SSBs per RACH occasion. By multiplying with cb-preamblesPerSSB, the UE determines the total number of CB preambles.
	-- Corresponds to L1 parameter 'SSB-per-rach-occasion' (see 38.211?, section FFS_Section)
	-- FFS_CHECK: Relation to (old) RAN2 CBRA-SSB-ResourceList handling the CB-RA preambles/resources per beam. 
	-- FFS_Value: RAN1 indicated ”3 bit” but there should be actual values here... and not hidden in a table.
	ssb-perRACH-Occasion						FFS_Value								OPTIONAL,
(omitted)
CBRA-SSB-ResourceList ::= 		SEQUENCE (SIZE(1..maxRAssbResources)) OF CBRA-SSB-Resource
CBRA-SSB-Resource ::= 			SEQUENCE {
	ssb								SSB-IdD,
	startIndexRA-PreambleGroupA		PreambleStartIndex,
	numberofRA-PreamblesGroupA		NumberOfRA-Preambles,
	numberOfRA-Preambles			NumberOfRA-Preambles,

	-- PRACH configuration for SSB configuration (i.e. time and frequency location)
	-- FFS / TODO: Type Definition for RA-Resources.
	ra-Resources				RA-Resources
}
PreambleStartIndex		::= INTEGER (0..maxRA-PreambleIndex)
NumberofRA-Preambles	::= INTEGER (1.. maxNrOfRA-PreamblesPerSSB)
-- TAG-RACH-CONFIG-COMMON-STOP 
-- ASN1STOP

cb-preamblesPerSSB and ssb-perRACH-Occasion: RRC Parameters based on RAN1 agreements:
· The number of contention-based random access (CBRA) preambles per SSB per PRACH occasion is configured equally among SSBs
· The frequency/time position of PRACH occasion for a certain SSB is identified by some fixed mapping rule
· This information is indicated in a cell-specific manner
CBRA-SSB-Resource: RRC parameters defined by RAN2:
· The number of CBRA preambles per SSB per PRACH occasion is configured by RRC parameters (numberOfRA-Preambles and startIndexRA-PreambleGroupA) for each SSB
· The frequency/time position of PRACH occasion is identified by RRC parameters for each SSB
· This information is indicated in an SSB-specific manner

The SSB-specific definition (i.e. CBRA-SSB-Resource) defined by RAN2 allows flexible configuration of PRACH preambles and PRACH resources for each SSB. However, such configuration per SSB requires large number of bits in proportion to the number of actual SSBs (Max. 8 for below 6 GHz and Max. 64 for above 6 GHz) on RACH-ConfigCommon. For example, to indicate CBRA-SSB-Resource, {6 bits (ssb), + 6 bits (startIndexRA-PreambleGroupA) + 6 bits (numberofRA-PreamblesGroupA) + 6 bits (numberOfRA-Preambles) + some bits for ra-Resources}* number of SSBs may be required (Max. 192 + alpha bits for below 6 GHz and Max. 1536 + alpha bits for above 6 GHz). Therefore, it should be clarified whether RMSI (and HO command) allows to indicate CBRA-SSB-Resource with such large number of bits. If it is not acceptable, current CBRA-SSB-Resource should be removed or it can be selectable with RAN1 based parameters.
Proposal:
· It should be clarified which RRC parameters between “cb-preamblesPerSSB/ssb-perRACH-Occasion (RAN1-based)” and “CBRA-SSB-Resource (RAN2-based)” are applied for RMSI/HO command in terms of allowable number of bits

Conclusion
In this contribution, we have the following observations and proposals:
Proposal:
· It should be clarified which RRC parameters between “cb-preamblesPerSSB/ssb-perRACH-Occasion (RAN1-based)” and “CBRA-SSB-Resource (RAN2-based)” are applied for RMSI/HO command in terms of allowable number of bits
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