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Introduction
In previous discussion, it was agreed that the random access preambles for contention based access can be partitioned into two groups to indicate the message 3 size. If configured with two random access preamble groups, a UE shall randomly select a preambles from a group which is determined based on the message 3 size. There are still some remaining issues such as the parameters and schemes to define the random access preamble groups and the signal to convey the parameters. For details please refer to [1]. This paper discusses these remaining issues by referring to the relevant schemes in LTE.
[bookmark: _Ref178064866]Discussion
Preamble groups for message 3 size indication
In previous meetings, it was agreed to have two random access preamble groups for message 3 size indication during random access procedure. However, the parameters to identify the two random access preamble groups are not discussed yet.  In LTE, three parameters are used:
· sizeOfRA-PreamblesGroupA: the number of random access preambles in random access preamble group A;
· numberOfRA-Preambles: the total number of random access preambles for contention based random access
· messageSizeGroupA: the message3 size threshold to determine the random access preamble group, from which a random access preamble is randomly selected for random access
In LTE, two parameters If sizeOfRA-PreamblesGroupA is equal to numberOfRA-Preambles then there is no Random Access Preambles group B. The preambles in Random Access Preamble group A are the preambles whose indies are within 0 to sizeOfRA-PreamblesGroupA – 1 and, if it exists, the preambles in Random Access Preamble group B are the preambles sizeOfRA-PreamblesGroupA to numberOfRA-Preambles – 1 from the set of 64 preambles. Since NR also have at most two random access preamble groups, it is no doubt that the similar parameters and schemes as in LTE shall be reused.
[bookmark: _Toc492549204][bookmark: _Toc492988406][bookmark: _Toc493154071][bookmark: _Toc493154114][bookmark: _Toc493160590][bookmark: _Toc493160623][bookmark: _Toc494183895][bookmark: _Toc494381595]The parameters numberOfRA-Preambles, sizeOfRA-PreamblesGroupA, messageSizeGroupA in LTE should be reused in NR.
[bookmark: _Toc493154072][bookmark: _Toc493154115][bookmark: _Toc493160591][bookmark: _Toc493160624][bookmark: _Toc494183896][bookmark: _Toc494381596]The scheme to determine the random access preamble group in LTE should be reused in NR.
[bookmark: _Toc493154118][bookmark: _Toc493160594][bookmark: _Toc493160627]In LTE, these parameters are comprised in RACH-ConfigCommon IE (see relevant part RACH-ConfigCommon IE from 3GPP TS 36.331-e20 below) and conveyed to UE via SIB1.
RACH-ConfigCommon ::=		SEQUENCE {
	PreambleInfo		SEQUENCE {
		numberOfRA-Preambles	ENUMERATED {n4, n8, n12, n16, n20, n24,
								n28,n32, n36, n40, n44, n48, n52, 
								n56,n60, n64},
		preamblesGroupAConfig	SEQUENCE {
			sizeOfRA-PreamblesGroupA	ENUMERATED {n4, n8, n12, n16, 
										n20, n24, n28, n32, n36, 
										n40, n44, n48, n52, n56, n60},
			messageSizeGroupA			ENUMERATED {b56, b144, b208, b256}
		}
	}
}


[bookmark: _Toc493162170][bookmark: _Toc494184248]In LTE, the parameters numberOfRA-Preambles, sizeOfRA-PreamblesGroupA, messageSizeGroupA are conveyed via SIB1.
In NR, such message shall be conveyed via NR SIB1 such that a UE can determine the random access preamble without relying the other SI conveyed.
[bookmark: _Toc494183897][bookmark: _Toc494381597]The parameters numberOfRA-Preambles, sizeOfRA-PreamblesGroupA, messageSizeGroupA are conveyed via NR SIB1.
Preamble mapping to SS blocks
As has also been agreed in RAN1, the gNB can configure an association between PRACH resources and/or preambles to indicate best SSB beam. Since the Random Access procedure is never used to indicate best SSB only, this means that any association to an SSB is also coupled to another association, e.g. preambleGroupA/preambleGroupB, request for SI or a dedicated preamble. This means that if the UE would do a random access using a preamble belonging a specific preamble group or a preamble to request SI or a dedicated preamble, this preamble would also signal the best SSB. In other words, every SSB will have its own partition of preambles to preambleGroupA/preambleGroupB, requests for SI or dedicated preambles.
[bookmark: _Toc494184249]For every SSB there will be a configuration of numberOfRA-Preambles, sizeOfRA-PreamblesGroupA, messageSizeGroupA, preambles to indicate SI request and preambles reserved for dedicated purposes.
To allow full configuration flexibility, the number of parameters to configure this via NR SIB1 would be increased up to a factor of 64 in wide SCS scenarios with 64 SSBs, compared to if only one SSB is used (as in LTE).
[bookmark: _GoBack]To limit the number paramterers in NR SIB1, a structured configuration could be considered. By assigning the same number of preambles in the same order for each SSB the number of parameters would be the same irrespectively of the number of SSBs. An example with the same preamble partition for two SSBs is shown in in Figure 1. Here the 3 first preambles are configured for preambleGroupA and SSB 1, the 4th and 5th are assigned to indicate preambleGroupB and SSB 1. Preamble 6 and 7 are in the same way configured to indicate SI requests and and SSB 1. Finally, the 8th and 9th preamble are reserved for dedicated preambles and SSB1. For SSB2, the corresponding configuration is done and can be deduced from the configuration of preamble 1 to preamble 9 and the knowledge that there are two SSBs.
[image: ]
[bookmark: _Ref493680426]Figure 1 Example of preamble allocation for two SS blocks
As a baseline, the association of preambles within a SSB can be SSB specific. For example, the numberOfRA-Preambles, sizeOfRA-PreamblesGroupA, messageSizeGroupA can be different between the SSBs as long as the number of preambles per SSB is constant.
[bookmark: _Toc494381598]In case several SSBs are configured in a cell, the number of preambles per SSB shall be equal for all SSBs in the cell.
By having a fixed number of preambles per SSB with the same order of association within each SSB as in Figure 1, it is possible to configure preambles using a limited set of parameters. Based on the total number of random access preambles per SSB, preambles for different groups and purposes are easily deduced from the configuration of the preambles indicating SSB 1.
[bookmark: _Toc494183898][bookmark: _Toc494381599]In case several SSBs are configured in a cell, the parameters for preamble dimensions for all SSBs in the cell shall be identical, meaning that one common parameter set is used to identify the number and order of preambles for preambleGroupA, preambleGroupB, SI requests, and reserved preambles for dedicated purposes for all SSBs in the cell.
A text proposal covering these proposals can be found in [2].
Conclusion

In section 2 we made the following observations:
Observation 1	In LTE, the parameters numberOfRA-Preambles, sizeOfRA-PreamblesGroupA, messageSizeGroupA are conveyed via SIB1.
Observation 2	For every SSB there will be a configuration of numberOfRA-Preambles, sizeOfRA-PreamblesGroupA, messageSizeGroupA, preambles to indicate SI request and preambles reserved for dedicated purposes.

Based on the discussion in section 2 we propose the following:
Proposal 1	The parameters numberOfRA-Preambles, sizeOfRA-PreamblesGroupA, messageSizeGroupA in LTE should be reused in NR.
Proposal 2	The scheme to determine the random access preamble group in LTE should be reused in NR.
Proposal 3	The parameters numberOfRA-Preambles, sizeOfRA-PreamblesGroupA, messageSizeGroupA are conveyed via NR SIB1.
Proposal 4	In case several SSBs are configured in a cell, the number of preambles per SSB shall be equal for all SSBs in the cell.
Proposal 5	In case several SSBs are configured in a cell, the parameters for preamble dimensions for all SSBs in the cell shall be identical, meaning that one common parameter set is used to identify the number and order of preambles for preambleGroupA, preambleGroupB, SI requests, and reserved preambles for dedicated purposes for all SSBs in the cell.
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