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1. Introduction
According to the latest ASN.1 structure on RACH-ConifigCommon/Dedicated (see Annex A in this paper), sub-carrier spacing (SCS) are configured for some messages as listed below
Contention-based RA (CBRA):
-	Msg.1;
-	Msg.3.
Contention-free RA (CFRA):
-	Msg.1;
-	Msg.2.
This paper discusses the necessity of dedicated SCS setting for each message.
2. Discussion
In the current ASN.1 structure, SCS is configured in severals IEs as listed below. The whole picture of ASN.1 structure from ServingCellConfig to BWP can be found in [1].
-	ServingCellConfigCommon (SCS common and SCS for SSB);
-	SCS-SpecificCarrier (both for DL and UL);
-	TDD-UL-DL-ConfigCommon/Common2;
-	DownlinkBWP-Common;
-	UplinkBWP-Common.
Althogh there is another issue whether SCS has to be configured for all these levels or not (see [1]), this paper assumes that a UE can obtain SCS per BWP upon receiving all the above configurations.
With regards to Msg.3 for CBRA, RACH-ConfigCommon can be setup and released in UplinkBWP-Common. SCS can also be present in UplinkBWP-Common. In that case, it is likely that SCS for Msg.3 in RACH-ConfigCommon is the same as the one in UplinkBWP-Common. As such, SCS for Msg.3 can be inferred from the SCS in UplinkBWP-Common. 
With regards to Msg.2 for CFRA, RACH-ConfigDedicated can be delivered together with ServingCellConfigCommon in reconfigurationWithSync. ServingCellConfigCommon can also include DownlinkBWP-Common which also includes SCS. Alternarively, subcarrierSpacingCommon in ServigCellConfigCommon can be utilised, which is intended for SIB1, Msg.2/4 for initial access and SI-messages. Therefore, there is a clue that the UE can learn SCS for Msg.2/3 even without configuring explicitly in RACH-Config. In fact, this approach can be leveraged for PDCCH ordered CFRA for which there is no RRC configuration in advance. Thus, the following is proposed:
Proposal 1:	Remove msg3-SubcarrierSpacing from RACH-ConfigCommon and cfra-msg2-SubcarrierSpacing from RACH-ConfigDedicated (as SCS for Msg.2/3 can be obtained from the other IEs).
Proposal 2:		Msg.2 SCS for PDCCH ordered CFRA follows the one for CBRA.
With regards to Msg.1 for CBRA, since the SCS for Msg.1 CBRA can be different from the one for the other data/control channels, explicit signalling is required in RACH-ConfigCommon.
In contrast, the need of explicit signalling of Msg.1 SCS for CFRA is worthwhile discussing. One approach is that Msg.1 SCS for CFRA is the same as the one for CBRA. In this case, explicit signallingis not needed in RACH-ConfigDedicated. On the other hand, there could be a scenario that Msg.1 SCS for CFRA is different from the one for CBRA, e.g. on the target cell for handover/PSCell change. Given that RAN1 has agreed that dedicated RA resource can be assigned for CFRA, e.g. handover and beam failure recovery, it could be a likely scenario. Nevertheless, for PDCCH ordered CFRA, there is no way to indicate SCS to the UE (unless it is indicated in DCI). Subsequently, the followings are proposed:
Proposal 3:		Msg.1 SCS for PDCCH ordered CFRA follows the one for CBRA.
Proposal 4:	Discuss whether Msg.1 SCS for CFRA is always the same as for CBRA or can be different and so Msg.1 SCS for CFRA is explicitly signalled in RACH-ConfigDedicated.
3. Summary and proposal
In summary, the followings were proposed:
Proposal 1:	Remove msg3-SubcarrierSpacing from RACH-ConfigCommon and cfra-msg2-SubcarrierSpacing from RACH-ConfigDedicated (as SCS for Msg.2/3 can be obtained from the other IEs).
Proposal 2:		Msg.2 SCS for PDCCH ordered CFRA follows the one for CBRA.
Proposal 3:		Msg.1 SCS for PDCCH ordered CFRA follows the one for CBRA.
Proposal 4:	Discuss whether Msg.1 SCS for CFRA is always the same as for CBRA or can be different and so Msg.1 SCS for CFRA is explicitly signalled in RACH-ConfigDedicated.
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Annex A:
ASN.1 structure on RACH-ConfigCommon/Dedicated


Microsoft_Visio___.vsdx
zeroCorrelationZoneConfig	INT (0..15),
preambleRcvedTargetPower	ENUM {dBm-120 to dBm6 (2dB step)},
preambleTransMax		ENUM {n3, n4, n5, n6, n7, n8, n10, n20, n50, n100, n200},
powerRampingStep		ENUM {dB0, dB2, dB4, dB6},
ra-ResponseWindow		ENUM {sl1, sl2, sl4, sl8, sl10, sl20, sl40, sl80}
RACH-ConfigCommonGeneric

rach-ConfigCommonGeneric	RACH-ConfigCommonGeneric,
groupBconfigured		GroupBconfigured,
ra-ContentionResolutionTimer	ENUMERATED { sf8, sf16, sf24, sf32, sf40, sf48, sf56, sf64},
rsrp-ThresholdSSB		RSRP-Range,
sul-RSRP-Threshold		RSRP-Range,
prach-ConfigurationIndex	INTEGER (0..255),
prach-RootSequenceIndex	CHOICE {
	l839	INTEGER (0..837),
	l139	INTEGER (0..137)},
msg1-SubcarrierSpacing	SubcarrierSpacing,
msg1-FDM		ENUMERATED {one, two, four, eight},
msg1-FrequencyStart	INTEGER(0..maxNrofPhysicalResourceBlocks-1),
restrictedSetConfig		ENUMERATED {unrestSet, restSetTypeA, restSetTypeB},
ssb/RACH-Occasion&CB-Preambles/SSB	SSB/RACH-Occasion&CB-Preambles/SSB,
msg3-SubcarrierSpacing	SubcarrierSpacing,
msg3-transformPrecoding	ENUMERATED {enabled}
RACH-ConfigCommon

ra-Msg3SizeGrA	ENUM {b56, b144, b208, b256, b282, b480, b640, b800, b1000, spares},
msgPowOffsetGrB	ENUM { -ꝏ, dB0, dB5, dB8, dB10, dB12, dB15, dB18},
numOfRA-PreaGrA	FFS_Value
GroupBconfigured

CHOICE {oneEighth	ENUMERATED {n4 to n64 (multiple of 4)}, 
	oneFourth	ENUMERATED {n4 to n64 (multiple of 4)}, 
	oneHalf	ENUMERATED {n4 to n64 (multiple of 4)}, 
	one	ENUMERATED {n4 to n64 (multiple of 4)}, 
	two	ENUMERATED {n4 to n32 (multiple of 4)}, 
	four	INTEGER (1..16), 
	eight	INTEGER (1..8), 
	sixteen	INTEGER (1..4)}
SSB/RACH-Occasion&CB-Preambles/SSB

cfra-Resources		CFRA-Resources,
cfra-msg1-SubcarrierSpacing	SubcarrierSpacing,
cfra-msg2-SubcarrierSpacing	SubcarrierSpacing
RACH-ConfigDedicated

cfra-ssb-ResourceList,


cfra-csirs	SEQUENCE {
cfra-csirs-ResourceList,



cfra-csirs-DedicatedRACH-Threshold	RSRP-Range}
CFRA-Resources

ssb		SSB-Id,
ra-PreambleIndex	INT (0..63),
ra-Resources	RA-Resources
CFRA-SSB-Resource

csi-RS		NZP-CSI-RS-ResourceId,
ra-PreambleIndex	INT (0..63),
ra-Resources	RA-Resources
CFRA-CSIRS-Resource

FFS
RA-Resources

FFS
RA-Resources

CFRA-SSB-Resource
List (1..maxRA-SSB-Resources))
CFRA-CSIRS-Resource
List (1..maxRA-CSIRS-Resources))



image1.emf
zeroCorrelationZoneConfig INT (0..15),

preambleRcvedTargetPower ENUM {dBm-120 to dBm6 (2dB step)},

preambleTransMax ENUM {n3, n4, n5, n6, n7, n8, n10, n20, n50, n100, n200},

powerRampingStep ENUM {dB0, dB2, dB4, dB6},

ra-ResponseWindow ENUM {sl1, sl2, sl4, sl8, sl10, sl20, sl40, sl80}

rach-ConfigCommonGeneric RACH-ConfigCommonGeneric,

groupBconfigured GroupBconfigured,

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

rsrp-ThresholdSSB RSRP-Range,

sul-RSRP-Threshold RSRP-Range,

prach-ConfigurationIndex INTEGER (0..255),

prach-RootSequenceIndex CHOICE {

l839 INTEGER (0..837),

l139 INTEGER (0..137)},

msg1-SubcarrierSpacing SubcarrierSpacing,

msg1-FDM ENUMERATED {one, two, four, eight},

msg1-FrequencyStart INTEGER(0..maxNrofPhysicalResourceBlocks-1),

restrictedSetConfig ENUMERATED {unrestSet, restSetTypeA, restSetTypeB},

ssb/RACH-Occasion&CB-Preambles/SSB SSB/RACH-Occasion&CB-Preambles/SSB,

msg3-SubcarrierSpacing SubcarrierSpacing,

msg3-transformPrecoding ENUMERATED {enabled}

ra-Msg3SizeGrA ENUM {b56, b144, b208, b256, b282, b480, b640, b800, b1000, spares},

msgPowOffsetGrB ENUM { -ꝏ, dB0, dB5, dB8, dB10, dB12, dB15, dB18},

numOfRA-PreaGrA FFS_Value

CHOICE {oneEighth ENUMERATED {n4 to n64 (multiple of 4)}, 

oneFourth ENUMERATED {n4 to n64 (multiple of 4)}, 

oneHalf ENUMERATED {n4 to n64 (multiple of 4)}, 

one ENUMERATED {n4 to n64 (multiple of 4)}, 

two ENUMERATED {n4 to n32 (multiple of 4)}, 

four INTEGER (1..16), 

eight INTEGER (1..8), 

sixteen INTEGER (1..4)}

cfra-Resources CFRA-Resources,

cfra-msg1-SubcarrierSpacing SubcarrierSpacing,

cfra-msg2-SubcarrierSpacing SubcarrierSpacing

cfra-ssb-ResourceList,

cfra-csirsSEQUENCE {

cfra-csirs-ResourceList,

cfra-csirs-DedicatedRACH-Threshold RSRP-Range}

ssb SSB-Id,

ra-PreambleIndex INT (0..63),

ra-Resources RA-Resources

csi-RS NZP-CSI-RS-ResourceId,

ra-PreambleIndex INT (0..63),

ra-Resources RA-Resources

FFS

FFS

CFRA-SSB-Resource

List (1..maxRA-SSB-Resources))

CFRA-CSIRS-Resource

List (1..maxRA-CSIRS-Resources))


