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1. Introduction.
During the discussion in RAN2, the following signaling structure has been agreed for the CBRA.

CBRA-SSB-ResourceList ::= 		SEQUENCE (SIZE(1..maxRAssbResources)OF CBRA-SSB-Resource
CBRA-SSB-Resource ::= 			SEQUENCE {
	ssb								SSB-ID,                             
	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)
Figure 1-1  the SSB resource configuration in RAN2

However, based on the L1 parameters captured in R1-1721581, it seems different solution has been proposed by RAN1. Since some contradiction exist in the solution proposed by RAN1 and RAN2, in order to align the signaling design, we provide this paper and share some views on the configuration of RA resources per SSB.
2. Discussion
Based on the ASN.1 provided in the latest RRC specs, RAN1 and RAN2 provided different parameters for the CBRA resources configuration. 
Based on the agreements and discussion made in RAN1, which can be found in annex, it can be observed that, in order to save the signaling size of RMSI, RAN1 tend to have a compact design on the signaling structure for RA resources configuration. 
Observation 1: In order to save the signaling size of CBRA, especially for the CBRA info included in RMSI, a compact design on the signaling structure for the configuration on the association between preambles and SSB is given by RNA1.
Considering the signaling structure provided by RAN2 require a per SSB structure, much larger signaling will be required. Therefore, compared to the solution provided by RAN1, also considering the limited message size for RMSI, we think it would be good to follow the suggestion made in RAN1 and have a compact design for the CBRA RA resources configuration.
Proposal 1: Have a compact design on the RA resources configuration, as suggested by RAN1, and avoid a per-SSB signaling structure.
Based on RAN1’s agreements, it’s known that all of the preamble resources in each RACH transmission occasion are prepared for multiple SSBs. The preamble resources for each SSB would be divided into two parts, one is for CBRA, the other is reserved for CFRA and other use cases. The preamble resources used for CBRA, might be divided into groupA and groupB(optionally). The reserved preamble resources might be divided into CFRA and other use cases such as Msg1 based on demand SI. Figure 2.1-1 is an example of the division of preambles for one RACH transmission occasion. 

Figure 2.1-1  division of preambles for one RACH transmission occasion

In order to have a compact design, the following two issues should be discussed first:
· whether the number of preambles for groupA/groupB should be the same for each SSB.
· whether the number of PRACH preambles reserved for CFRA and SI request should be the same for each SSB.
For the first issue, RAN1 has agreed to support the same number of PRACH preambles for all actually transmitted SS blocks. However, it’s still pending that whether the number of PRACH preambles for SS blocks in groupA and groupB(optionally) should be the same for each SSB. Considering the group B will be used when the potential Msg3 size (UL data available for transmission plus MAC header and, where required, MAC CEs) is greater than ra-Msg3SizeGroupA and the pathloss is less than PCMAX (of the Serving Cell performing the Random Access Procedure) – ra-PreambleInitialReceivedTargetPower[3], we don’t see the need to have different number of preambles for different group, thus we prefer to have the same number of preambles for groupA and gourpB (if needed) for each SSB. 
Proposal 2: The number of preambles for group A/group B (if needed), should be the same for every SSB.

For the second issue, we don’t see any need to reserved different number of preambles for CFRA for different SSB. In order to have a compact design and avoid per SSB configuration, we also propose that:
Proposal 3: The number of preambles reserved for CFRA and other usage should be the same for every SSB.

Based on the proposal 3, the overall preamble reserved for each SSB in one prach occasion can be calculated by the following formula:
preamblesPerSSB = 64/SSB-Per-rachoccasion
Within the preamblesPerSSB, the number of preamble reserved for CBRA is indicated by the IE cb-preamblesPerSSB. Based on the proposal 2, the number of preambles reserved for group A is indicated by IE numberofRA-PreamblesGroupA, and the number of preambles reserved for group B can be calculated based on: “cb-preamblesPerSSB - numberofRA-PreamblesGroupA”. 
The related parameters are summarized in the table below:
Table 2.2-1
	parameters
	value
	description

	SSB-Perrachoccasion
	3bit
	Number of SSBs per RACH occasion. 

	cb-preamblesPerSSB
	4bit
	Number of CBRA preambles per SSB per RACH transmission occasion. 

	numberofRA-PreamblesGroupA
	4bit
	Number of groupA in CBRA preambles in one SSB per RACH transmission occasion. With this parameter, the number of preambles for group B can be derived based on the cb-preamblesPerSSB - numberofRA-PreamblesGroupA 



Based on the analysis given above, we propose that the parameters suggested by RAN1 should be adopted and one extra parameter “numberofRA-PreamblesGroupA” should be added to indicate the number of preambles for group A.

Proposal 4: The following parameters should be adopted for the configuration of association between preambles and SSB in CBFA.
· numberofSSB-Perrachoccasion
· cb-preamblesPerSSB
· numberofRA-PreamblesGroupA
3. Conclusion
As described above, we give our observation and proposals as follow:
Observation 1: In order to save the signaling size of CBRA, especially for the CBRA info included in RMSI, a compact design on the signaling structure for the configuration on the association between preambles and SSB is given by RNA1.
Proposal 1: Have a compact design on the RA resources configuration, as suggested by RAN1, and avoid a per-SSB signaling structure.
Proposal 2: The number of preambles for group A/group B (if needed), should be the same for every SSB.
Proposal 3: The number of preambles reserved for CFRA and other usage should be the same for every SSB.
Proposal 4: The following parameters should be adopted for the configuration of association between preambles and SSB in CBFA.
4. numberofSSB-Perrachoccasion
5. cb-preamblesPerSSB
6. numberofRA-PreamblesGroupA
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8. Annex agreements made in RAN1
Agreements in RAN1#89:
· The transmission of SS blocks within SS burst set is confined to a 5 ms window regardless of SS burst set periodicity
· Within this 5 ms window, number of possible candidate SS block locations is L
· The maximum number of SS-blocks within SS burst set, L, for different frequency ranges are
· For frequency range up to 3 GHz, L is 4
· For frequency range from 3 GHz to 6 GHz, L is 8
· For frequency range from 6 GHz to 52.6 GHz, L is 64
· Note that RAN1 assumes minimum number of SS blocks transmitted within each SS burst set is one to define performance requirements

Agreements in RAN1#90bis:
Done: As per RAN1 chair’s decision posted on Nov 1st, the following is agreed:
· For contention based RACH, support the same number of PRACH preambles for all actually transmitted SS blocks.
o FFS: Same/different number of PRACH preambles for SS blocks in CFRA.
[bookmark: _GoBack]· Support following values for the configuration of the number of PRACH preambles for CBRA 
per SSB:
o 4 * N (where 1 <= N <= 16)
o FFS: 0, 1, 2, 3, 5, 6, 7, 10, 14, 18, 22, 26, 30, values greater than 64
o FFS: different granularity for different number of PRACH preambles for CBRA and CFRA per SSB
· Preamble indices not used for CBRA in a RACH occasion can be reserved for CFRA as in LTE.
o 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.
o Note: How to use preamble indices not used for CBRA in a RACH occasion is entirely up to the network.


Agreements in RAN1#91:
· 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

gNB configures in RMSI the following:
o Number of CBRA preambles per SSB per RACH transmission occasion
o Number of SSBs per RACH occasion
Number of CBRA preambles per SSB per RACH transmission occasion
o Maximum size for the range of values: 4 bits
Number of SSBs per RACH occasion
o Maximum size for the range of values: 3 bits

The preambles contained within each RACH transmission occasion are indexed from 0 to 63, which is also used for RAPID.
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