3GPP TSG-RAN2 101bis                                                                        R2-1804881
Sanya, China, April 16 – April 20, 2018                                            

Agenda item:
10.4.1.6.1
Source:
Samsung

Title:
SIB1 Content for SI Request
Document for:
Discussion & Decision
1 Introduction

SIB1 content for SI request was discussed during the email discussion #39. The following information related to on demand SI are FFS:

a) SI-BroadcastStatus: Broadcast/On demand indication
b) SI-Request-Config: PRACH preamble(s) and/or PRACH Ocassions for SI request.
In this contribution we discuss the signaling details of SI-BroadcastStatus and SI-Request-Config.
2 Discussion
2.1 SI-BroadcastStatus
RAN2 has agreed that indicator whether SI is currently being broadcast or not (i.e. provided on demand) is per SI message. There are two approaches to signal this:

1) Signal a bit map of maximum size (i.e. corresponding to maximum number of supported SI message) 

-- 1 bit per SI message where 1 = currently broadcast

si-BroadcastStatusBitmap

BIT STRING (SIZE (maxSI-Message)),
2) Signal the indicator in SchedulingInfo
SchedulingInfo ::=
SEQUENCE {


si-Periodicity





ENUMERATED {












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

sib-MappingInfo





SIB-Mapping,

-- 0: SI messge is being broadcast; 1: SI message is provided on-demand

si-BroadcastStatus                      ENUMERATED{0,1}

}
RAN2 has previously agreed [1] approach 2. Approach 2 also has lesser overhead (requires less number of bits) compared to approach 1. So we propose to adopt the approach 2.

Proposal 1: Indicator whether a SI message is broadcast or not (i.e. provided on demand) is signaled in SchedulingInfo.

2.2 SI-Request-Config for Msg1

2.2.1 Mapping between configuration and On-Demand SI Message

RAN2 has agreed [2] that configuration for SI request can be signaled for each SI message which is provided on demand. RAN2 has also agreed [3] that a single configuration for SI request can be signaled which is applied to all SI messages which are provided on demand. So based on the current agreements, the si-RequestConfig in SIB1 should be a list of configurations for Msg1 based SI request. The number of entries in the list is either 1 or equal to number of SI message which are provided on demand. If there is only one entry in the list, the configuration is used for all SI messages which are provided on demand. Otherwise each entry corresponds to a SI message which is provided on demand. 1st entry in the list corresponds to first on demand SI message in schedulingInfoList, 2nd entry in the list corresponds to second on demand SI message in schedulingInfoList and so on. 
For example, let’s say the SchedulingInfoList includes information about 4 SI messages with following entries: Entry 1: periodicity, SIB mapping info, Broadcast bit = 0; Entry 2: periodicity, SIB mapping info, Broadcast bit = 1  //on demand; Entry 3: periodicity, SIB mapping info, Broadcast bit = 1  //on demand; and Entry 4: periodicity, SIB mapping info, Broadcast bit = 0; In this case SI-Request-Config is a list of size 2 where Entry 1 in the list corresponds to first SI message provided on demand (i.e. SI message 2); and Entry 2 in the list corresponds to second SI message which is provided on demand (i.e. SI message 3).
Proposal 2:  si-Request-Config in SIB1 includes a list of configurations for Msg1 based SI request. The number of entries in the list is either 1 or equal to number of SI message which are provided on demand. 

·  If there is only one entry in the list, the configuration is used for all SI messages which are provided on demand. Otherwise each entry corresponds to a SI message which is provided on demand.
So far RAN2 has agreed to have a common configuration for SI request for all SI-messages or dedicated configuration for SI request per SI-message. It would be worthwhile to indicate common configuration for SI request for some SI-messages and dedicated configuration for SI request for some SI messages. This can be supported by simply making the allowing the configuration to be absent in an entry of si-Request-Config in which case previous configuration in the list applies.
Proposal 3: ASN.1 should allow a SI request configuration to be used for a subset of SI-messages provided on demand.

2.2.2 Parameters of each configuration
RAN2 has agreed that PRACH preambles and/or PRACH resources are configured for Msg1 based request. In NR there is an association between SSBs and PRACH preambles/PRACH ocassions. For a SI message, it was proposed to indicate PRACH preamble (ra-preamble-index) and SSB ID for each SSB in SI request configuration of that SI message. This approach is similar to configuration of dedicated RACH during handover. In case of handover dedicated configuration is limited to few SSBs. However for SI request, this may lead to significant overhead because of large number of SSBs (up to 64). 
SSBs are mapped to RACH ocassions. If multiple SSBs are mapped to same RACH occasion, different dedicated PRACH preambles are needed to distinguish these SSBs. If only one SSB is mapped to one RACH occasion or to multiple RACH Ocassions, only one dedicated preamble is needed. So it is sufficient to signal a list of ra-PreambleIndex. If the #of SSBs per RACH occasion <= 1, the size of this list is 1. If the #of SSBs per RACH occasion > 1, the size of this list is equal to #of SSBs per RACH occasion. There is no need to include SSB index. The preambles in the list are sequentially assigned to SSBs. The ‘ith’ preamble in the list corresponds to each SSB Index for which (SSB Index mod # of preambles in the list) = i-1. The same SSB can be mapped to multiple RACH ocassions, so ra-ssb-OccasionMaskIndex can be optionally signalled to restrict usage of signalled preambles to some RACH ocassion(s).
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Figure 1
Figure 1 illustrates an example for the proposed signaling. 4 SSBs are mapped per RACH occasion, so network signals a list of four preamble indexes. 1st Preamble P1 in the list is mapped to SSBs for which SSB ID mod 4 = 0; 2nd Preamble P2 in the list is mapped to SSBs for which SSB ID mod 4 = 1; 3rd Preamble P3 in the list is mapped to SSBs for which SSB ID mod 4 = 2; 4th Preamble P4 in the list is mapped to SSBs for which SSB ID mod 4 = 3;
Proposal 4a: A SI request configuration includes a list of ra-PreambleIndex. If the #of SSBs per RACH occasion <= 1, the size of this list is 1. If the #of SSBs per RACH occasion > 1, the size of this list is equal to #of SSBs per RACH occasion.
Proposal 4b: The ‘ith’ preamble in the list corresponds to each SSB Index for which (SSB Index mod ‘number of preambles in the list’) = i-1.
Based on the above signaling either a) PRACH preamble(s) or b) PRACH preamble(s) and RACH ocassions can be configured for SI request. In order to configure only RACH ocassions for SI request, the RACH ocassions needs to be different from the RACH ocassions configured for normal CBRA. So following parameters are needed:
Common Parameters: 

· prach-ConfigurationIndex

INTEGER (0..255),
· msg1-FDM





ENUMERATED {one, two, four, eight},

· msg1-FrequencyStart                       INTEGER (0..maxNrofPhysicalResourceBlocks-1),
Parameter per configuration

· list of RACH Ocassions (one RACH occasion per SSB)

The ASN.1 for supporting the signaling of only RACH Ocassions for SI request is shown in annexure 5.3.

2.3 Msg3 based SI-Request Indication
RAN2 has agreed [2] that network controls whether UE perform Msg1 based or Msg3 based SI request for SI message(s) which are provided on demand. UE uses Msg1 based SI request if SI request configuration (PRACH preamble(s) and/or PRACH resource(s)) is signaled in SIB1. Otherwise UE uses Msg3 based SI request for SI message(s) which are provided on demand. There is no need of any additional information to indicate Msg3 based SI request.

Proposal 5a: No additional information (other than si-BroadcastStatus and Msg1 based SI request configuration) is needed in SIB1 to indicate Msg3 based SI request.

Proposal 5b: If a SI message is not broadcasted (as indicated by si-BroadcastStatus bit) and si-Request-Config is not included in SIB1, UE uses Msg3 based SI request. 

Proposal 5c: If a SI message is not broadcasted (as indicated by si-BroadcastStatus bit) and si-Request-Config is included in SIB1, UE uses Msg1 based SI request.

3 Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposals:
Proposal 1: Indicator whether a SI message is broadcast or not (i.e. provided on demand) is signaled in SchedulingInfo.

Proposal 2:  si-Request-Config in SIB1 includes a list of configurations for Msg1 based SI request. The number of entries in the list is either 1 or equal to number of SI message which are provided on demand. 

·  If there is only one entry in the list, the configuration is used for all SI messages which are provided on demand. Otherwise each entry corresponds to a SI message which is provided on demand.
Proposal 3: ASN.1 should allow a SI request configuration to be used for a subset of SI-messages provided on demand.

Proposal 4a: A SI request configuration includes a list of ra-PreambleIndex. If the #of SSBs per RACH occasion <= 1, the size of this list is 1. If the #of SSBs per RACH occasion > 1, the size of this list is equal to #of SSBs per RACH occasion.

Proposal 4b: The ‘ith’ preamble in the list corresponds to each SSB Index for which (SSB Index mod ‘number of preambles in the list’) = i-1.
Proposal 5a: No additional information (other than si-BroadcastStatus and Msg1 based SI request configuration) is needed in SIB1 to indicate Msg3 based SI request.

Proposal 5b: If a SI message is not broadcasted (as indicated by si-BroadcastStatus bit) and si-Request-Config is not included in SIB1, UE uses Msg3 based SI request. 

Proposal 5c: If a SI message is not broadcasted (as indicated by si-BroadcastStatus bit) and si-Request-Config is included in SIB1, UE uses Msg1 based SI request.

Proposal 6: Adopt the TP in annexure
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5 Annexure

5.1 Text Proposal (not incl. proposal 3, not incl. dedicated ROs)

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,


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,

-- 0: SI messge is being boradcast; 1: SI message is provided on-demand
si-BroadcastStatus                      ENUMERATED{0,1}
}
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)
-- Configurtaion for Msg1 based SI Request

SI-Request-Config ::= SEQUENCE (SIZE (1..maxSI-Message)) OF SI-Request-Resources
SI-Request-Resources::=            SEQUENCE {

ra-PreambleIndexList          SEQUENCE (SIZE (1..16)) OF INTEGER (0..63),

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

}

-- TAG-OTHER-SI-INFO-STOP
-- ASN1STOP

	SI-SchedulingInfo Field Descriptions

	SI-Request-Config

If there is only one entry in the list, the configuration is used for all SI messages which are provided on demand. Otherwise 1st entry in the list corresponds to first on demand SI message in schedulingInfoList, 2nd entry in the list corresponds to second on demand SI message in schedulingInfoList and so on. 

	ra-PreambleIndexList

If the #of SSBs per RACH occasion <= 1, only one preamble is included in this list. If the number of SSBs per RACH occasion > 1, the number of preambles included in the list is equal to number of SSBs per RACH occasion. The ‘ith’ preamble in this list corresponds to each SSB Index for which (SSB Index mod # of preambles in this list) = i-1.


5.2 Text Proposal (incl. proposal 3, not incl. dedicated ROs)

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,


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,

-- 0: SI messge is being boradcast; 1: SI message is provided on-demand
si-BroadcastStatus                      ENUMERATED{0,1}
}
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 (SIZE (1..maxSI-Message)) OF SI-Request-Resources
SI-Request-Resources::=            SEQUENCE {

siRequestResource SEQUENCE {
ra-PreambleIndexList          SEQUENCE (SIZE (1..16)) OF INTEGER (0..63),

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

   } OPTIONAL

}

-- TAG-OTHER-SI-INFO-STOP
-- ASN1STOP

	SI-SchedulingInfo Field Descriptions

	SI-Request-Config

If there is only one entry in the list, the configuration is used for all SI messages which are provided on demand. Otherwise 1st entry in the list corresponds to first on demand SI message in schedulingInfoList, 2nd entry in the list corresponds to second on demand SI message in schedulingInfoList and so on. If a configuration is absent in an entry corresponding to a on demand SI message, the configuration corresponding to previous on-demand SI message applies.

	ra-PreambleIndexList

If the #of SSBs per RACH occasion <= 1, only one preamble is included in this list. If the number of SSBs per RACH occasion > 1, the number of preambles included in the list is equal to number of SSBs per RACH occasion. The ‘ith’ preamble in this list corresponds to each SSB Index for which (SSB Index mod # of preambles in this list) = i-1


5.3 Text Proposal (incl. proposal 3 and Dedicated ROs)

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,


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,

-- 0: SI messge is being boradcast; 1: SI message is provided on-demand
si-BroadcastStatus                      ENUMERATED{0,1}
}
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  {
si-Request-dedcatedROs  SEQUENCE {

prach-ConfigurationIndex     INTEGER (0..255),

msg1-FDM





ENUMERATED {one, two, four, eight},

msg1-FrequencyStart          INTEGER (0..maxNrofPhysicalResourceBlocks-1),
} OPTIONAL,
si-Request-Resources ::= SEQUENCE (SIZE (1..maxSI-Message)) OF SI-Request-Resources
}
}

SI-Request-Resources::=            SEQUENCE {
siRequestResource CHOICE {

siRequestPreambleROs SEQUENCE {
ra-PreambleIndexList          SEQUENCE (SIZE (1..16)) OF INTEGER (0..63),

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

       },
siRequestROs SEQUENCE {

ra-ssb-OccasionList  SEQUENCE (SIZE (1.. maxNrofSSBs)) OF INTEGER ((0..maxRA-Occasions-1)
}
}OPTIONAL
}
-- TAG-OTHER-SI-INFO-STOP
-- ASN1STOP

	SI-SchedulingInfo Field Descriptions

	SI-Request-Resources
If there is only one entry in the list, the configuration is used for all SI messages which are provided on demand. Otherwise 1st entry in the list corresponds to first on demand SI message in schedulingInfoList, 2nd entry in the list corresponds to second on demand SI message in schedulingInfoList and so on. If a configuration is absent in an entry corresponding to a on demand SI message, the configuration corresponding to previous on-demand SI message applies.

	ra-PreambleIndexList

If the #of SSBs per RACH occasion <= 1, only one preamble is included in this list. If the number of SSBs per RACH occasion > 1, the number of preambles included in the list is equal to number of SSBs per RACH occasion. The ‘ith’ preamble in this list corresponds to each SSB Index for which (SSB Index mod # of preambles in this list) = i-1
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