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1 Introduction

This document discusses the following related ASN.1 comments:

· S001: on the definition of totalNumberOfRA-Preambles
· Z591: on the configuration of RA resources for MSG1 on demand request.
2 Discussion

As explained in S001, the first issue is related to the following RAN1 meeting:

Agreements:

For the case that N SSBs are associated with one RACH occasion, where N >= 1, the subset of cb-preamblePerSSB consecutive CBRA preambles associated with SSB i (i=0, …, N-1) starts from preamble index i*(64/N).  
This means that, if CBRA resources are used for Msg1 based SI requests, for the case that N SSBs are associated with one RACH occasion, for each SSB i (i=0, …, N-1) the preambles indices available for SI requests have to be in the following range:  

[i*(64/N)+ totalNumberOfRA-Preambles, (i+1)*(64/N) - 1]

Where totalNumberOfRA-Preambles is currently defined in RACH-ConfigCommon as follows:

	totalNumberOfRA-Preambles
Total number of preambles used for contention based and contention free random access, excluding preambles used for other purposes (e.g. for SI request). If the field is absent, the UE may use all 64 preambles for RA.


To avoid possible misunderstandings, it should be clarified that the totalNumberOfRA-Preambles applies per SSB, e.g. as follows:
	totalNumberOfRA-Preambles
Total number of preambles per SSB used for contention based and contention free random access, excluding preambles used for other purposes (e.g. for SI request). If the field is absent, the UE may use all 64/N preambles for RA for each of the N SSBs associated with one RACH occasion. The setting should be consistent with the setting of ssb-perRACH-OccasionAndCB-PreamblesPerSSB. 


The second issue (Z590) is related and deals with the current description of RA resources for MSG1 on demand request. 
-- Configuration for Msg1 based SI Request

SI-Request-Config ::=   SEQUENCE  {
   --Configuration of dedicated RACH Ocassions for SI

rach-OccasionsSI    SEQUENCE {


rach-ConfigSI


RACH-ConfigGeneric,

ssb-perRACH-Occasion   
ENUMERATED {oneEighth, oneFourth, oneHalf, one, two, four, 










eight,sixteen},

}
OPTIONAL,

si-RequestResources 
SEQUENCE (SIZE (1..maxSI-Message)) OF SI-RequestResources

}

SI-RequestResources ::=

SEQUENCE {


ra-PreambleStartIndex

INTEGER (0..63),


ra-ssb-OccasionMaskIndex
INTEGER (0..15)

}

Based on the clarification about totalNumberOfRA-Preambles, as a minimum the actual preamble indices which are used for each SI message request need to be clarified.
In [3] it was actually suggested to adopt a simplified (and more signalling efficient) solution, without the need to introduce a sequence of SI-RequestResources, as follows:
-- Configuration for Msg1 based SI Request

SI-Request-Config ::=   SEQUENCE  {
   --Configuration of dedicated RACH Ocassions for SI

rach-OccasionsSI    SEQUENCE {


rach-ConfigSI


RACH-ConfigGeneric,

ssb-perRACH-Occasion   
ENUMERATED {oneEighth, oneFourth, oneHalf, one, two, four, 










eight,sixteen},


ra-PreambleStartIndex

INTEGER (0..63)


}
OPTIONAL,

numberOfSI-Preambles

INTEGER (0..63)

}

Basically, apart from the optional structure to introduce dedicated RACH occasions for Msg1 based SI requests, the only needed additional information is about the preambles dedicated to Msg1 based SI requests.

Based on the definition, for the case that N SSBs are associated with one RACH occasion, for each SSB i (i=0, …, N-1) the preambles indices available for SI requests would be the ones in the following range:  

[i*(64/N)+ ra-PreambleStartIndex, i*(64/N)+ ra-PreambleStartIndex + numberOfSI-Preambles/N - 1]

Where, if CBRA resources are used for Msg1 based SI requests (and then the optional structure is not present):

· ra-PreambleStartIndex equals totalNumberOfRA-Preambles defined in RACH-ConfigCommon
· i*(64/N)+ ra-PreambleStartIndex + numberOfSI-Preambles/N needs to be lower or equal than (i+1)*(64/N) 
Note: if CBRA resources are used for Msg1 based SI requests, numberOfSI-Preambles is useful to reserve remaining preambles indices for future use.
The preambles dedicated to Msg1 based SI requests would be independent on the number of different SI requests (k). After identifying the preambles dedicated to Msg1 based SI requests, then the same rule for distributing preambles over RACH occasions defined for CBRA (in TS 38.213, section 8.1) can be reused:

· First in increasing preamble indices within a single RACH occasion
· Then in increasing number of frequency multiplexed RACH occasion
· Then in increasing number of time-domain RACH occasion within a RACH slot 
· Then in increasing number of RACH slot.
The operation is repeated until k RA resources are associated to each SSB, in order to allow the transmission of k different SI requests per SSB.
A few examples of configurations allowed by the optimized signalling are shown in the Annex. In the examples it can be seen that the very same preambles are used in different RACH occasions to request different SI messages. 
But even if the current structure is maintained, i.e. with the sequence of SI-RequestResources, some changes are needed:

1. to clarify which preamble indices are used for each SI message request.

2. to clarify which RACH occasions are used for each SI message request.

3. to achieve the same resource efficiency in the use of SI preambles allowed by the optimized signalling.

For instance, for the second issue, the current description reuses the concept of the PRACH Mask Index, defined as follows in TS 38.321:
Table 7.4-1: PRACH Mask Index values

	PRACH Mask Index
	Allowed PRACH occasion(s) of SSB

	0
	All

	1
	PRACH occasion index 1

	2
	PRACH occasion index 2

	3
	PRACH occasion index 3

	4
	PRACH occasion index 4

	5
	PRACH occasion index 5

	6
	PRACH occasion index 6

	7
	PRACH occasion index 7

	8
	PRACH occasion index 8

	9
	Every even PRACH occasion

	10
	Every odd PRACH occasion

	11
	Reserved

	12
	Reserved

	13
	Reserved

	14
	Reserved

	15
	Reserved


The PRACH Mask Index defines the allowed PRACH occasion(s) of an SSB (i.e. in case an SSB is mapped to multiple ROs). But this doesn't seem to be the information which is needed in this case. For instance, it's not possible to indicate a number of consecutive RACH occasions, which would be required at least in all the cases where the overall number of SSBs is higher than the number of SSBs associated with one RACH occasion (see also the examples in the Annex).
If the optimized signalling is not considered, at least the following changes are then suggested:

-- Configuration for Msg1 based SI Request

SI-Request-Config ::=   SEQUENCE  {
   --Configuration of dedicated RACH Ocassions for SI

rach-OccasionsSI    SEQUENCE {


rach-ConfigSI


RACH-ConfigGeneric,

ssb-perRACH-Occasion   
ENUMERATED {oneEighth, oneFourth, oneHalf, one, two, four, 










eight,sixteen},


}
OPTIONAL,

si-RequestResources 
SEQUENCE (SIZE (1..maxSI-Message)) OF SI-RequestResources

}

SI-RequestResources ::=

SEQUENCE {


ra-PreambleOffsetStartIndex

INTEGER (0..63),


ra-ssb-OccasionStartMaskIndex

INTEGER (0..15),

ra-ssb-OccasionPeriod

ENUMERATED {one, two, four, six, eight, ten, twelve, sixteen}

}

	SI-Request-Config field descriptions

	rach-OccasionsSI
Configuration of dedicated RACH Occassions for SI

	si-RequestResources
If there is only one entry in the list, the configuration is used for all SI messages which are provided on demand.

	ra-PreambleOffsetIndex

The preamble indices dedicated for the N SSBs associated with one RACH occasion are i*(64/N) + ra-PreambleOffsetIndex (with i = 0, …, N-1).

	ra-ssb-OccasionStartIndex

PRACH occasion index from which the dedicated preamble indices can be used for this SI request. If the overall number of SSBs (NTOT) is higher than the number of SSBs associated with one RACH occasion (N), the dedicated preamble indices can be used for NTOT/N consecutive RACH occasions until the next period.

	ra-ssb-OccasionPeriod
Periodicity of the configuration in number of RACH occasions.


3 Text Proposal

–
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 {


rach-ConfigGeneric


RACH-ConfigGeneric,


totalNumberOfRA-Preambles


INTEGER (1..63)

















OPTIONAL,
-- Need S


ssb-perRACH-OccasionAndCB-PreamblesPerSSB
CHOICE { 



oneEighth







ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64}, 



oneFourth







ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64}, 



oneHalf








ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64}, 



one









ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64}, 



two









ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32}, 



four








INTEGER (1..16), 



eight








INTEGER (1..8), 



sixteen








INTEGER (1..4)


}





























OPTIONAL,
-- Need M


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


INTEGER (1..64)


}





























OPTIONAL,
-- Need R


ra-ContentionResolutionTimer


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


rsrp-ThresholdSSB





RSRP-Range

















OPTIONAL,
-- Need R


rsrp-ThresholdSSB-SUL




RSRP-Range

















OPTIONAL,
-- Cond SUL

prach-RootSequenceIndex




CHOICE {



l839








INTEGER (0..837),



l139








INTEGER (0..137)


},


msg1-SubcarrierSpacing




SubcarrierSpacingOPTIONAL,   --Need S

restrictedSetConfig





ENUMERATED {unrestrictedSet, restrictedSetTypeA, restrictedSetTypeB},


msg3-transformPrecoding




ENUMERATED {enabled}














OPTIONAL,
-- Need R


...

}

-- TAG-RACH-CONFIG-COMMON-STOP 

-- ASN1STOP

	RACH-ConfigCommon field descriptions

	messagePowerOffsetGroupB
Threshold for preamble selection.  Value in dB.  Value minusinfinity corresponds to –infinity. Value dB0 corresponds to 0 dB, dB5 corresponds to 5 dB and so on. (see FFS_Spec, section FFS_Section)

	msg1-SubcarrierSpacing
Subcarrier spacing of PRACH. Only the values 15 or 30 kHz  (<6GHz), 60 or 120 kHz (>6GHz) are applicable. Corresponds to L1 parameter 'prach-Msg1SubcarrierSpacing' (see 38.211, section FFS_Section). If absent, the UE applies the SCS as derived from the prach-ConfigurationIndex in RACH-ConfigGeneric (see 38.211, section XXX).

	msg3-transformPrecoding
Indicates to a UE whether transform precoding is enabled for Msg3 transmission. Absence indicates that it is disabled.Corresponds to L1 parameter 'msg3-tp' (see 38.213, section 8.1)

	numberOfRA-PreamblesGroupA
The number of CB preambles per SSB in group A. This determines implicitly the number of CB preambles per SSB available in group B. (see 38.321, section 5.1.1). The setting should be consistent with the setting of ssb-perRACH-OccasionAndCB-PreamblesPerSSB.

	prach-RootSequenceIndex
PRACH root sequence index. Corresponds to L1 parameter 'PRACHRootSequenceIndex' (see 38.211, section 6.3.3.1). The value range depends on whether L=839 or L=139

	ra-ContentionResolutionTimer
The initial value for the contention resolution timer (see 38.321, section 5.1.5). Value ms8 corresponds to 8 ms, value ms16 corresponds to 16 ms, and so on.

	ra-Msg3SizeGroupA
Transport Blocks size threshold in bit below which the UE shall use a contention based RA premable of group A. (see 38.321, section 5.1.2)

	rach-ConfigGeneric
Generic RACH parameters

	restrictedSetConfig
Configuration of an unrestricted set or one of two types of restricted sets, see 38.211
6.3.3.1

	rsrp-ThresholdSSB
UE may select the SS block and corresponding PRACH resource for path-loss estimation and (re)transmission based on SS blocks that satisfy the threshold (see 38.213, section REF)

	rsrp-ThresholdSSB-SUL
The UE selects SUL carrier to perform random access based on this threshold (see TS 38.321, section 5.1.1).

	ssb-perRACH-OccasionAndCB-PreamblesPerSSB
Number of SSBs per RACH occasion (L1 parameter 'SSB-per-rach-occasion') and the number of Contention Based preambles per SSB (L1 parameter 'CB-preambles-per-SSB'). The total number of CB preambles in a RACH occasion is given by CB-preambles-per-SSB * max(1,SSB-per-rach-occasion).

	totalNumberOfRA-Preambles
Total number of preambles per SSB used for contention based and contention free random access, excluding preambles used for other purposes (e.g. for SI request). If the field is absent, the UE may use all 64/N preambles for RA for each of the N SSBs associated with one RACH occasion. The setting should be consistent with the setting of ssb-perRACH-OccasionAndCB-PreamblesPerSSB. 


	Conditional Presence
	Explanation

	SUL
	The field is mandatory present in initialUplinkBWP in supplementaryUplink; otherwise, the field is absent.


–
SI-SchedulingInfo
The IE SI-SchedulingInfo contains information needed for acquisition of SI messages.
SI-SchedulingInfo information element

-- ASN1START

-- TAG-OTHER-SI-INFO-START

SI-SchedulingInfo ::=



SEQUENCE {

schedulingInfoList 




SEQUENCE (SIZE (1..maxSI-Message)) OF SchedulingInfo,


si-WindowLength





ENUMERATED {ms1, ms2, ms5, ms10, ms15, ms20,ms40},


si-Request-Config




SI-Request-Config












OPTIONAL,  -- Cond MSG-1

systemInformationAreaID



BITSTRING (SIZE (24))











OPTIONAL,


...


}

SchedulingInfo ::=




SEQUENCE {


si-BroadcastStatus




ENUMERATED {broadcast, onDemand},


si-Periodicity





ENUMERATED {rf8, rf16, rf32, rf64, rf128, rf256, rf512},


sib-MappingInfo





SIB-Mapping

}

SIB-Mapping ::= 





SEQUENCE (SIZE (0..maxSIB-1)) OF SIB-TypeInfo

SIB-TypeInfo ::=





SEQUENCE {


type








ENUMERATED {sibType2, sibType3, sibType4, sibType5, sibType6, sibType7, sibType8, sibType9, 











spare8, spare7, spare6, spare5, spare4, spare3, spare2, spare1,... },


valueTag 






INTEGER (0..31),

areaScope






ENUMERATED {true}












OPTIONAL -- Cond AREA-ID

}

-- Configuration for Msg1 based SI Request

SI-Request-Config::=



SEQUENCE {

rach-OccasionsSI





SEQUENCE {



rach-ConfigSI





RACH-ConfigGeneric,



ssb-perRACH-Occasion




ENUMERATED {oneEighth, oneFourth, oneHalf, one, two, four, eight, sixteen}

}

























OPTIONAL,

si-RequestResources 
SEQUENCE (SIZE (1..maxSI-Message)) OF SI-RequestResources

}

SI-RequestResources ::=

SEQUENCE {


ra-PreambleOffsetIndex

INTEGER (0..63),


ra-ssb-OccasionStartIndex

INTEGER (0..15),

ra-ssb-OccasionPeriod

ENUMERATED {one, two, four, six, eight, ten, twelve, sixteen}
}

-- TAG-OTHER-SI-INFO-STOP

-- ASN1STOP
	SI-Request-Config field descriptions

	rach-OccasionsSI
Configuration of dedicated RACH Occassions for SI

	si-RequestResources
If there is only one entry in the list, the configuration is used for all SI messages which are provided on demand.

	ra-PreambleOffsetIndex
The preamble indices dedicated for the N SSBs associated with one RACH occasion are i*(64/N) + ra-PreambleOffsetIndex (with i = 0, …, N-1).

	ra-ssb-OccasionStartIndex
PRACH occasion index from which the dedicated preamble indices can be used for this SI request. If the overall number of SSBs (NTOT) is higher than the number of SSBs associated with one RACH occasion (N), the dedicated preamble indices can be used for NTOT/N consecutive RACH occasions until the next period.

	ra-ssb-OccasionPeriod
Periodicity of the configuration in number of RACH occasions.


	Conditional presence
	Explanation

	AREA-ID
	The field is present if systemInformationAreaID is presentand the SIB is valid within the area identified by systemInformationAreaID,otherwise it is not present.

	MSG-1
	The field is mandatory present ifsi-BroadcastStatus is onDemand for any SI-message included in SchedulingInfoand Msg1 based request is enabled. If the field is not present and ifsi-BroadcastStatus is onDemand for any SI-message included in SchedulingInfothen the UE uses Msg3 based request. 
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Annex - Examples of configurations allowed by the optimized signalling
Example 1:

-
k = 4 

-
Number of SSBs = 8

-
Prach configuration Index = 12 

-
msg1-FDM = 1

-
ssb-perRACH-Occasion = 4

-
ra-PreambleStartIndex =15, numberOfSI-Preambles = 4 => preambles for SI reqs: 15, 31, 47, 63
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Example 2:

-
k = 4

-
Number of SSBs = 4

-
Prach configuration Index = 12 

-
msg1-FDM = 1

-
ssb-perRACH-Occasion = 2

-
ra-PreambleStartIndex = 30, numberOfSI-Preambles = 4 => preambles for SI reqs: 30, 31, 62, 63
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Example 3:

-
k = 4

-
Number of SSBs = 4

-
Prach configuration Index = 12 

-
msg1-FDM = 1

-
ssb-perRACH-Occasion = 2

-
ra-PreambleStartIndex = 31, numberOfSI-Preambles = 2 => preambles for SI requests: 31, 63
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Example 4:

-
k = 4

-
Number of SSBs = 4

-
Prach configuration Index = 12 

-
msg1-FDM = 2

-
ssb-perRACH-Occasion = 1/2

-
ra-PreambleStartIndex = 62, numberOfSI-Preambles = 2 => preambles for SI requests: 62, 63
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