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Introduction
In previous RAN2 discussions, 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 preamble from a group which is determined based on the message 3 size and pathloss.
The relevant agreements from RAN299bis are
Agreements:
1. As in LTE, preamble group selection can be based on Msg3 size and pathloss in NR.  
2. The parameters numberOfRA-Preambles, sizeOfRA-PreamblesGroupA, messageSizeGroupA in LTE should be reused in NR
3. The parameters numberOfRA-Preambles, sizeOfRA-PreamblesGroupA, messageSizeGroupA are conveyed via NR SIB1.

[bookmark: _GoBack]There are still some remaining issues which are discussed in this contribution regarding the parameters when preambles are also partitioned for SSB indication.
[bookmark: _Ref178064866]Discussion
In previous meetings, it was agreed to have two random access preamble groups for message 3 size indication during random access procedure. Further, the parameters to identify the two random access preamble groups are based on LTE. In LTE, the 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
In LTE, 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 indices are from 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. This is illustrated in Figure 1.
[image: ]
[bookmark: _Ref498334788]Figure 1 Preamble partition into Preamble group A and Preamble group B when Preamble group B is configured in LTE.
In NR, the preambles may further be partitioned to indicate SSB. This means that in case several SSBs are mapped to the same PRACH occasion, the selected SSB must be indicated using a preamble partition. Since the number of used preambles per SSB may in principle also be different (request for SSI, reserved for dedicated, size or existence of preamble group B), the starting point of preamble group A for other than the first SSB must be indicated in some way. 
[bookmark: _Toc347823812][bookmark: _Toc347823993][bookmark: _Toc347824244][bookmark: _Toc497126687][bookmark: _Toc498635620]The starting preamble index for preamble group A in each SSB must be known to the UE.
There may be different ways to do this. One way would be to demand that the size of preamble group A and B, as well as the number of preambles reserved for other purposes are equal for all SSBs. This will impose restrictions on how the preambles can be configured for the different SSBs and is therefore not preferred.
A more general and flexible approach is to define the starting index for group A for each SSB. In this case the other preamble indices can be determined based on sizeOfRA-PreamblesGroupA, numberOfRA-Preambles, and messageSizeGroupA defined for each SSB. This is illustrated in Figure 2 for two SSBs with different size of Preamble group A and B.
[image: ]
[bookmark: _Ref498412821]Figure 2. Parameters to define preambles per preamble group and SSB.
[bookmark: _Toc497126692][bookmark: _Toc498001046][bookmark: _Ref190406817][bookmark: _Toc226862296][bookmark: _Toc347823621][bookmark: _Toc347824073][bookmark: _Toc347824246][bookmark: _Toc498635616]The parameters messageSizeGroupA, sizeOfRA-PreamblesGroupA and numberOfRA-Preambles are defined for each SSB. 
[bookmark: _Toc497126693][bookmark: _Toc498001047][bookmark: _Toc498635617]A new parameter startIndex-PreambleGroupA is defined for each SSB.
[bookmark: _Toc498001048][bookmark: _Toc498635618]The preambles in Random Access Preamble Group A are the preambles whose indices are from startIndex-PreambleGroupA to startIndex-PreambleGroupA + sizeOfRA-PreamblesGroupA – 1.
[bookmark: _Toc498635619]The preambles in Random Access Preamble Group B are the preambles whose indices are from startIndex-PreambleGroupA + sizeOfRA-PreamblesGroupA to startIndex-PreambleGroupA + numberOfRA-Preambles – 1.
[bookmark: _Ref189046994]Text Proposal for 38.321
[bookmark: _Toc497230285]5.1.1	Random Access procedure initialization
The Random Access procedure described in this subclause is initiated by a PDCCH order, by the MAC entity itself, or by RRC for the events in accordance with TS 38.300 [2]. There is only one Random Access procedure ongoing at any point in time in a MAC entity. The Random Access procedure on an SCell other than PSCell shall only be initiated by a PDCCH order with ra-PreambleIndex different from 0b000000. 
NOTE:	If the MAC entity receives a request for a new Random Access procedure while another is already ongoing in the MAC entity, it is up to UE implementation whether to continue with the ongoing procedure or start with the new procedure (e.g. for SI request).
Editor's note: Editor thinks RAN1 agreements imply PDCCH order as in LTE even though 38.213 does not capture it yet. To be confirmed by RAN2.
RRC configures the following parameters for the Random Access procedure:
-	prach-ConfigIndex: the available set of PRACH resources for the transmission of the Random Access Preamble;
-	ra-PreambleInitialReceivedTargetPower: initial preamble power;
-	ssb-Threshold: an RSRP threshold for the selection of the SS block and corresponding PRACH resource;
-	ra-PreamblePowerRampingStep: the power-ramping factor;
-	ra-PreambleIndex: Random Access Preamble;
-	ra-PreambleTx-Max: the maximum number of preamble transmission;
-	numberOfRA-Preambles: the number of preambles;
-	sizeOfRA-PreamblesGroupA: the size of Random Access Preambles group A;
-	startIndexRA-PreambleGroupA: the first preamble in Random Access Preambles group A;
-	the groups of Random Access Preambles (i.e. Random Access Preambles group A and Random Access Preambles group B) and the set of available Random Access Preambles in each group (SpCell only);
	The preambles that are contained in Random Access Preambles group A and Random Access Preambles group B are calculated from the parameters numberOfRA-Preambles, sizeOfRA-PreamblesGroupA, and startIndex-RA-PreambleGroupA:
	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 startIndexRA-PreambleGroupA to sizeOfRA-PreamblesGroupA – 1 and, if it exists, the preambles in Random Access Preamble group B are the preambles startIndex-RA-PreambleGroupA + sizeOfRA-PreamblesGroupA to startIndex-RA-PreambleGroupA + numberOfRA-Preambles – 1;
-	if Random Access Preambles group B exists:
-	ra-Msg3SizeGroupA: the threshold to determine the groups of Random Access Preambles;
-	the set of Random Access Preambles for SI request and corresponding PRACH resource(s), if any;
-	ra-ResponseWindow: the time window to monitor RA response(s);
-	ra-ContentionResolutionTimer: the Contention Resolution Timer (SpCell only).
In addition, the following information for related Serving Cell is assumed to be available for UEs:
-	if Random Access Preambles group B exists:
-	PCMAX,c: the configured UE transmitted power of the Serving Cell performing the Random Access Procedure.
The following UE variables are used for the Random Access procedure:
-	PREAMBLE_INDEX;
-	PREAMBLE_TRANSMISSION_COUNTER;
-	PREAMBLE_POWER_RAMPING_COUNTER;
-	PREAMBLE_RECEIVED_TARGET_POWER;
-	PREAMBLE_BACKOFF;
-	TEMPORARY_C-RNTI.
The Random Access procedure is initiated as follows:
The MAC entity shall:
1>	flush the Msg3 buffer;
1> set the PREAMBLE_TRANSMISSION_COUNTER to 1;
1>	set the PREAMBLE_POWER_RAMPING_COUNTER to 1;
1>	set the PREAMBLE_BACKOFF to 0 ms;
1>	perform the Random Access Resource selection procedure (see subclause 5.1.2).
Editor's note: beamforming aspect may impact to RA procedure across subclause 5.1, but RAN1 inputs would be further required.
Editor's note: SUL may impact to RA procedure depending on the RAN1/2 discussion.
Editor's note: Differentiation of backoff parameter and/or power ramping will be supported, but details to be discussed next year.
Text Proposal for 38.331
The FFS in CBRA-SSB-Resource to be replaced with the maximum number of preambles, once decided by RAN1.
[bookmark: _Toc487673568]–	RACH-ConfigCommon
The RACH-ConfigCommon IE is used to specify the cell specific random access parameters.
RACH-ConfigCommon information element
-- ASN1START
-- TAG-RACH-CONFIG-COMMON-START

RACH-ConfigCommon ::= 				SEQUENCE {

	--	FFS: whether any of the parameter(s) in the L1 TP should be within CBRA-SSB-ResourceList
	groupBconfigured 				SEQUENCE {
		ra-Msg3SizeGroupA				RA-Msg3Sizes,
		messagePowerOffsetGroupB		MessagePowerOffsetGroupB
	} OPTIONAL,

	cbra-SSB-ResourceList			CBRA-SSB-ResourceList,

	ra-ContentionResolutionTimer	ENUMERATED { sf8, sf16, sf24, sf32, sf40, sf48, sf56, sf64}

	-- Msg1 (RA preamble):
	-- N-CS configuration, see Table 6.3.3.1-3 in 38.211
	zeroCorrelationZoneConfig				INTEGER(0..15),
	-- Configuration of restricted sets, see 38.211	6.3.3.1 
	-- CHECK: RAN1 value said "restrictedTypeA". Does it mean "restrictedToTypeA"? If not, what else?
	restrictedSetConfig						ENUMERATED {unrestricted, restrictedToTypeA, restrictedToTypeB},
	-- (see 38.213, section 7.4)
	preambleReceivedTargetPower				ENUMERATED {dBm-120, dBm-118, dBm-116, dBm-114, dBm-112, dBm-110, dBm-108, dBm-106, 
												dBm-104, dBm-102,dBm-100, dBm-98, dBm-96, dBm-94,dBm-92, dBm-90}				OPTIONAL,
	-- (see 38.321, section x.x.x)
	powerRampingStep						ENUMERATED {dB0, dB2, dB4, dB6}														OPTIONAL, -- Need R

	-- CHECK: PreambleTransMax parameter usage (parameter was not provided by RAN1 and not yet discussed in RAN2)
	PreambleTransMax ::=				ENUMERATED {n3, n4, n5, n6, n7,	n8, n10, n20, n50, n100, n200}

	-- (see 38.211, section 6.3.3)
	prach-SubcarrierSpacing					SubcarrierSpacingRACH,
	-- (see 38.213, section 8.1)
	prach-CellId							TYPE_FFS!,

	-- Msg2 (RAR) window length (see 38.213, section 8.1)
	rar-WindowLength						TYPE_FFS!
[bookmark: _Hlk492989588]	rar-SubcarrierSpacing					SubcarrierSpacing,

	-- Msg3 subcarrier spacing (see 38.213, section 8.1)	
	msg3-SubcarrierSpacing					SubcarrierSpacingSharedChannel,
	-- Indicates to a UE whether transform precoding is enabled for Msg3 transmission (see 38.213, section 8.1)
	msg3-transformPrecoding					ENUMERATED {true}																	OPTIONAL, -- Need R
}

[bookmark: _Hlk498000298]CBRA-SSB-ResourceList ::= 		SEQUENCE (SIZE(1..maxRAssbResources)OF CBRA-SSB-Resource
[bookmark: _Hlk498000976]CBRA-SSB-Resource ::= 			SEQUENCE {
	ssb								SSB-ID,
	numberOfRA-Preambles			INTEGER(0..[FFS]),
	sizeOfRA-PreamblesGroupA		INTEGER(0..[FFS]),
	startIndexRA-PreambleGroupA		INTEGER(0..[FFS]),
	preamblesGroupAConfig			SEQUENCE {
		sizeOfRA-PreamblesGroupA		SetOfPreambles,
	}
	preamblesGroupBConfig	SEQUENCE {
		sizeOfRA-PreamblesGroupB	SetOfPreambles,
	} OPTIONAL 

	-- PRACH configuration for SSB configuration (i.e. time and frequency location)
	-- TODO: Type Definition for RA-Resources.
	ra-Resources				RA-Resources

}

-- TAG-RACH-CONFIG-COMMON-STOP 
-- ASN1STOP
Conclusion
In section 2 we made the following observations:
Observation 1	The starting preamble index for preamble group A in each SSB must be known to the UE.

Based on the discussion in section 2 we propose the following:
Proposal 1	The parameters messageSizeGroupA, sizeOfRA-PreamblesGroupA and numberOfRA-Preambles are defined for each SSB.
Proposal 2	A new parameter startIndex-PreambleGroupA is defined for each SSB.
Proposal 3	The preambles in Random Access Preamble Group A are the preambles whose indices are from startIndex-PreambleGroupA to startIndex-PreambleGroupA + sizeOfRA-PreamblesGroupA – 1.
Proposal 4	The preambles in Random Access Preamble Group B are the preambles whose indices are from startIndex-PreambleGroupA + sizeOfRA-PreamblesGroupA to startIndex-PreambleGroupA + numberOfRA-Preambles – 1.
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