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1 Introduction

This document suggests a way to describe the RA resources for MSG1 on demand request and a corresponding TP for the 38.331 CR.
2 Discussion

As an outcome of the email discussion [1] the following was agreed:
Agreements

1: Dedicated PRACH occasions for Msg1 based SI request is supported.

2: Parameters RACH-ConfigGeneric and ssb-perRACH-Occasion are signalled for dedicated PRACH occasions for Msg1 based SI request.

3: RA resources for each SI request is signalled per SSB.

4
RA resource can be provided for all SI messages or provided separately for each SI message provided on demand (signalling will not support RA resource per groups of SI messages)

=>
TP from the email discussion is agreed as a baseline

· =>
Detailed coding for further optimisation can be progressed offline (Offline discussion #67, ZTE)

=>
Updated TP can be provided in R2-1809110 if the offline discussion concludes.
Another agreement that needs to be taken into account is the following one, taken at the last 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 would be in the following range:  

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

Where totalNumberOfRA-Preambles is defined in RACH-ConfigCommon.

Based on the above agreements, the following way to describe the RA resources for MSG1 on demand request can be suggested (derived from [2]):

-- 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 (reflecting Agreements 1&2), 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.
Note that the preambles dedicated to Msg1 based SI requests would be independent on the number of different SI requests (k), which, based on Agreement 4, equals the number of on demand SI messages (m) + 1 (as one independent SI request is needed to request all the on demand SI messages), i.e. k = m + 1.
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 (as required by Agreement 3).

A few examples are shown below.

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 requests: 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 requests: 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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3 Text Proposal

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 {

si-BroadcastStatus          SI-BroadcastStatus,


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,


systemInformationAreaID

INTEGER (0..ffsValue) OPTIONAL,

-- First entry is SIB2


sibValueTagList



SEQUENCE (SIZE (1..maxSIB-1)) OF SIBValueTag,


systemInfoAreaScope

SystemInfoAreaScope OPTIONAL,-- Cond AREA-ID 


...


}

SchedulingInfo ::=
SEQUENCE {


si-Periodicity





ENUMERATED {












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


sib-MappingInfo





SIB-Mapping,

}

SIB-Mapping ::= SEQUENCE (SIZE (0..maxSIB-1)) OF SIB-Type

SIB-Type ::=





ENUMERATED {











sibType2, sibType3, sibType4, sibType5, 











sibType6, sibType7, sibType8, sibType9, 











spare8, spare7, spare6, spare5, 











spare4, spare3, spare2, spare1,











... }

-- Value TAG per SIB.

SIBValueTag ::=

INTEGER (0..ffsValue)

-- 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)
}

-- TAG-OTHER-SI-INFO-STOP

-- ASN1STOP
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