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Introduction
During ASN.1 review, RAN2 discussed the configuration of random access preambles. This document captures the outcome of offline discussion [#01].
[bookmark: _Ref178064866]Discussion
During the on-line discussion, following agreements were reached

1:	Have a compact design on the RA resources configuration, as suggested by RAN1, and avoid a per-SSB signaling structure.
2: 	The number of preambles for group A/group B (if needed), should be the same for every SSB.
3	The preambles reserved for CFRA can keep the the per SSB signalling 
4: 	The following parameters should be adopted for the configuration of association between preambles and SSB in CBFA.
	i.	numberofSSB-Perrachoccasion
	ii.	cb-preamblesPerSSB
	iii.	numberofRA-PreamblesGroupA

In addition, there was a desire to support the possibility to add a separate configuration for the contention free signaling for beam failure recovery.
Agreements 1, 2, 4 and the separate configuration for the contention free signaling for beam failure recovery are straightforward to capture, and the resulting ASN.1 code is provided in Section 3.
The signaling of CFRA for SSB and CSI-RS based random access requires coordination with RAN1 and with RAN2 User Plane session. The ASN.1 code corresponding to CFRA preamble signaling is highlighted in yellow in Section 3, and has following properties:
1. Provides means to signal a dedicated preamble for each SSB. In case one SSB maps to multiple random access occasions, the NW needs to reserve a dedicated preamble in each occasion. Such configurations may occur when there are more random access occasions than SSBs (see e.g. R2-1800515 for an example) or if RAN1 agrees to fractional SSB per random access occasion.
2. Provides means to signal a dedicated preamble for a specific random access occasion for each CSI-RS index. This assumes that the random access occasions are numbered according to the RAN1 priority order.
3. The signaling of dedicated random access resources is identical for handover and BFR. This is probably true if random access resources for are assumed to be (always) shared between handover and BFR, but if separate resources are envisioned for BFR, it would probably be better to create separate information elements for signaling. 
Companies are encouraged to indicate if they are OK with the principles above and with corresponding signaling in Section 3, or would prefer some alternative approach. Coordination with RAN1 colleagues is encouraged.
Q1: Do you think signaling of dedicated preambles for SSB based random access in Section 3 is agreeable (and consistent with agreements in RAN1 and RAN2) for use cases other than BFR (i.e. handover, synchronous reconfiguration)? 
	Company
	Comments

	ZTE
	In short, no. Our view is as below:
The approach described in section 3 limits the SSB-based CFRA to RACH occasions that are already configured for CBRA. CBRA is semi-statically configured and amount of RACH occasions for CBRA should be kept as low as possible to leave room for other transmissions. CFRA, on the other hand, is used in a more dynamic manner. It is not good to allocate CBRA RACH occasions to cover for SSB-based CFRA capacity peaks. Instead, it would be better to allow the allocation of additional RACH occasions for SSB-based CFRA, in addition to those allocated for CBRA.
This can be achieved by separately configuring RACH occasions for SSB-CFRA, using the same configuration framework as for CBRA (PRACH Configuration index, prach-FDM etc). This can result in overlapping, partly overlapping or disjoint RACH occasions between CBRA and SSB-CFRA. For the case with partly overlapping RACH occasions, the network should indicate if also the overlapping RACH occasions are valid or if only the non-overlapping are valid RACH occasions.
For the RACH occasions for CBRA, the SSB to RACH occasion association for SSB-CFRA is as for CBRA. For any other (non-overlapping) RACH occasions for SSB-CFRA, a separate SSB to RACH occasion association is configured using only SSB-perRACH-occasion. 
A subset of SSBs can be selected based on a Mask bitmap.
Finally, it is not necessary to define one Preamble index per SSB (as in the SSB resource list). Instead, it is sufficient to define one index value which is then used to compute an actual preamble index per SSB (e.g. see Fig2 in our RAN1 contribution R1-1800084).

	Ericsson
	In short, yes. 

	Huawei & HiSilicon
	In short, no. Only specify the preamble is not enough. Dedicated RACH resources are needed like the ra-PRACH-Mask in LTE for CFRA during HO. We should keep the RACH resource in the spec. till RAN1/2 decide on agreed the format. The dedicated resource should not be from the same pool for CBRA – should not overlapped with the resource for CBRA.



Q2: Do you think signaling of dedicated preambles for CSI-RS based random access in Section 3 is agreeable (and consistent with agreements in RAN1 and RAN2) for use cases other than BFR (i.e. handover, synchronous reconfiguration)? 
	Company
	Comments

	ZTE
	We think we could probably use a similar framework as for SSB-based CFRA, but with non-overlapping RACH occasions only. Instead of SSB-perRACH-occasion, a parameter CSI-RS-perRACH-occasion is configured. 

	Ericsson
	Yes. We also note that RAN1 has agreed to leave this to RAN2 to decide 
Agreement:
· For the parameter defining association between CSI-RS and PRACH CFRA in handover, the value range and the actual values are up to RAN2


	Huawei & HiSilicon
	Similarly, at mean time, we are not ready to remove the FFS item on dedicated RA resources associated with the CSI-RS yet, since the format of specifying dedicated resources are not fully discussed in RAN2 yet and more RAN1 input on the format is needed although RAN2 can provide the value range. 



Q3: Do you think signaling of dedicated preambles for BFR should be identical to the signaling of dedicated preambles for handover?
	Company
	Comments

	ZTE
	Yes. 

	Ericsson
	For BFR, there is probably a need to configure a separate set of random access occasions, as currently captured in the RRC, where a separate frequency offset can be provided for BFR. Since these separate RA occasions are not overlapping with the other RA occasions, they should have a separate configuration from other RA parameters.

	Huawei & HiSilicon
	Yes, for simplicity. The reconfiguration message as a HO command cannot be the same reconfiguration message for BFR. Allowing a common format to support both scenarios doesn’t lead to the same preamble/RACH resources being used for both cases. It also doesn’t change the RAN2 agreed different standard’s requirements on UE for HO or BFR. We believe our proposed change in H232 (also suggested in DoCoMo comments) is the simplest with the same effect as specifying the CFRA resources separately for HO and BFR. 



Proposed updated ASN.1
Note that unmodified comments have been removed to reduce clutter.
RACH-ConfigCommon ::= 				SEQUENCE {
	prach-ConfigCommonGeneric			PRACH-ConfigCommonGeneric,

	groupBconfigured 				SEQUENCE {
		ra-Msg3SizeGroupA				ENUMERATED {b56, b144, b208, b256, b282, b480, b640, b800, b1000, spare7, spare6, spare5,
											spare4, spare3, spare2, spare1},
		messagePowerOffsetGroupB		ENUMERATED { minusinfinity, dB0, dB5, dB8, dB10, dB12, dB15, dB18},
		numberOfRA-PreamblesGroupA			FFS_Value
	} OPTIONAL,

	cbra-SSB-ResourceList				CBRA-SSB-ResourceList,
	ra-ContentionResolutionTimer		ENUMERATED { sf8, sf16, sf24, sf32, sf40, sf48, sf56, sf64},
	ssb-Threshold							RSRP-Range																			OPTIONAL,
	sul-RSRP-Threshold						RSRP-Range																			OPTIONAL,
	prach-ConfigurationIndex				INTEGER (0..255)																	OPTIONAL,
	prach-RootSequenceIndex					CHOICE {
		l839									INTEGER (0..837),
		l139									INTEGER (0..137)
	}																													 		OPTIONAL,
	prach-ConfigCommon-ReconfBFR			PRACH-ConfigCommon-ReconfBFR,
	zeroCorrelationZoneConfig				INTEGER(0..15),
	msg1-SubcarrierSpacing					SubcarrierSpacing,									
	msg1-FDM								BIT STRING (SIZE (2)),
	msg1-FrequencyStart						INTEGER (0..maxNrofPhysicalResourceBlocks-1),		
	restrictedSetConfig						ENUMERATED {unrestricted, restrictedToTypeA, restrictedToTypeB},
	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, dBm-88, dBm-86, dBm-84,dBm-82, dBm-80, dBm-78, dBm-76, 
												dBm-74, dBm-72, dBm-70, dBm-68, dBm-66, dBm-64, dBm-62, dBm-60, dBm-58, dBm-56, dBm-54, dBm-52,															dBm-50, dBm-48, dBm-46, dBm-44, dBm-42, dBm-40, dBm-38, dBm-36, dBm-34, dBm-32, dBm-30,															dBm-28, dBm-26, dBm-24, dBm-22, dBm-20, dBm-18, dBm-16, dBm-14, dBm-12, dBm-10, dBm-8, dBm-6,															dBm-4, dBm-2, dBm-0, dBm2, dBm4, dBm6 }			OPTIONAL,
	powerRampingStep						ENUMERATED {dB0, dB2, dB4, dB6}														OPTIONAL, -- Need R
	preambleTransMax 				ENUMERATED {n3, n4, n5, n6, n7,	n8, n10, n20, n50, n100, n200},
	cb-preamblesPerSSB							FFS_Value,										
	ssb-perRACH-Occasion						FFS_Value																		OPTIONAL,

	ra-ResponseWindow						ENUMERATED {ffsTypeAndValue},	
	msg2-SubcarrierSpacing					SubcarrierSpacing,
	ra-ControlResourceSet					ControlResourceSetId														OPTIONAL,
	ra-SearchSpace						SearchSpace																			OPTIONAL,	
	msg3-SubcarrierSpacing					SubcarrierSpacing,
	msg3-transformPrecoding					ENUMERATED {true}																	OPTIONAL -- Need R
}

PRACH-ConfigCommonGeneric ::= {
	zeroCorrelationZoneConfig				INTEGER(0..15),
	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, dBm-88, dBm-86, dBm-84,dBm-82, dBm-80, dBm-78, dBm-76, 
												dBm-74, dBm-72, dBm-70, dBm-68, dBm-66, dBm-64, dBm-62, dBm-60, dBm-58, dBm-56, dBm-54, dBm-52,													dBm-50, dBm-48, dBm-46, dBm-44, dBm-42, dBm-40, dBm-38, dBm-36, dBm-34, dBm-32, dBm-30,															dBm-28, dBm-26, dBm-24, dBm-22, dBm-20, dBm-18, dBm-16, dBm-14, dBm-12, dBm-10, dBm-8, dBm-6,															dBm-4, dBm-2, dBm-0, dBm2, dBm4, dBm6 }			OPTIONAL,
	preambleTransMax 						ENUMERATED {n3, n4, n5, n6, n7,	n8, n10, n20, n50, n100, n200},
	powerRampingStep						ENUMERATED {dB0, dB2, dB4, dB6}											OPTIONAL, -- Need R
	ra-ResponseWindow						ENUMERATED {s1, s2, s4, s8, s10, s20, s40, s80}
}


CBRA-SSB-ResourceList ::= 		SEQUENCE (SIZE(1..maxRAssbResources)) OF CBRA-SSB-Resource
CBRA-SSB-Resource ::= 			SEQUENCE {
[bookmark: _Hlk503796789]	ssb								SSB-Id,
	startIndexRA-PreambleGroupA		PreambleStartIndex,
	numberofRA-PreamblesGroupA		NumberOfRA-Preambles,
	numberOfRA-Preambles			NumberOfRA-Preambles,
	ra-Resources				RA-Resources
}

PreambleStartIndex		::= INTEGER (0..maxRA-PreambleIndex)
NumberofRA-Preambles	::= INTEGER (1.. maxNrOfRA-PreamblesPerSSB)

RACH-ConfigDedicated ::=		SEQUENCE {
	cfra-Resources					CFRA-Resources, 
	rar-SubcarrierSpacing			SubcarrierSpacing
}

CFRA-Resources ::= 				CHOICE {
	cfra-ssb-ResourceList			SEQUENCE (SIZE(1..maxRAssbResources)) OF CFRA-SSB-Resource,
	cfra-csirs						SEQUENCE {
		cfra-csirs-ResourceList			SEQUENCE (SIZE(1..maxRAcsirsResources)) OF CFRA-CSIRS-Resource,
		csirs-dedicatedRACH-Thresholdcfra-csirs-Threshold			RSRP-Range
	}
}



Conclusion
During the offline discussion, companies expressed different views on how the provide the dedicated resources (either preambles of random access occasions) for both hand-over / synchronous reconfiguration and for beam failure recovery. As a summary, following can be concluded
1. There is a common understanding on the configuration for contention based random access. This understanding is reflected in the text proposal in Section 4.
2. There are multiple possible approaches for the configuration of contention free random access. For BFR, it should be possible to configure separate random access occasions for CFRA. These occasions could either be shared with other CFRA use cases, or be configured to be orthogonal (e.g. by separating them in frequency domain). The configuration of the random access occasions for BFR can be kept in a separate structure dedicated for BFR. Further discussion on CFRA should be based on company contributions.

Based on the discussion in section 2, it is proposed to adopt the ASN.1 structure in Section 3 for CBRA, and continue discussion for CFRA (including configuration of CFRA for BFR) based on company contributions.
Note that the text proposal in Section 3 also covers following ASN.1 review issues: H215, Z054, Q019, H224. The signaling in Section 3 is aligned with the decision in RAN2#100 to signal one common threshold for CF and CBRA for SSB, and a separate value for CFRA for CSI-RS.

