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1. Discussions
The following email discussion has taken place targetting a text proposal for the ASN.1 for on-demand SI request, amongst other things.
	[101#39][NR] SIB content ASN.1 (Huawei)

      Progress the SIB content and ASN.1 structure based on existing agreements.

      Can use Huawei contribution (R2-1803371) on content of idle mode SIBs as a starting point.

      Intended outcome: TP for the ASN1 to next meeting

      Deadline:  Thursday 2018-03-29


 In the current ASN.1 TP for on-demand SI request, after the email discussion, it looks like the following:
-- 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)

-- TAG-OTHER-SI-INFO-STOP
-- ASN1STOP
However, after the discussion, the value of the parameter SI-Request-Config is marked as FFS and needs further discussion.
SI-Request-Config ::=




ENUMERATED {ffsTypeAndValue}
In this contribution, we intend to discuss how SI-Request-Config should be for the configuration of RACH resource for on-demand SI request. 
2. RACH configurations for on-demand SI request

2.1 Mapping of the RACH resources to SSB
Although we have made the agreement that SI messages shall be broadcasted on all the SSBs, in order for the UE to receive the response in the msg2 for the on-demand SI request, the SI request still needs to be per SSB. This is because the UE needs to indicate to the network on which SSB it expects to receive the reponse for SI request. Hence, we think that the RACH resource including time, frequency and code, should be configured per SSB. In this way, if the UE transmit the preamble for on-demand SI request on a certain RACH resource corresponding to a certain SSB, the network will be able to know on which SSB that network shall send the response on.

Proposal 1: The RACH resource for on-demand SI request should be configured per SSB. 
2.2 Dedicated RACH resource for on-demand SI request
In the current ASN.1 for RACH-ConfigCommon, one parameter related to the configuration of on-demand SI request is shown as follows:

RACH-ConfigCommon ::= 



SEQUENCE {


...

-- 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.


totalNumberOfRA-Preambles


INTEGER (1..63)


...
}
Hence, the preambels not part of the totalNumberOfRA-preambles are mapped to all the SSBs. However, based on the result in the email dicsussion, the maximum number of SI messages can be configured by the network is 32:

maxSI-Message






INTEGER::= 32
-- Maximum number of SI messages
If there are so many SI messages to configure, association with just preamble will be far less than enough since there are only 64 preambles and CFRA and CBRA also need to use the preamble resources. Even if there may be additional time/frequency dimension to further distinguish between SI messages and SSBs, the parameter ssb-PerRACH-Occasion has to be less than zero and for each SSB, there must be multiple ROs mapped to it. This will restrict the configuration of PRACH resource for the normal RA procedure and is clearly un-desirable. 
In addition, random access procedure can be generally categoried into contention-based random access (CBRA) and contention-free random access (CFRA). However, we think that on-demand SI request does not fit into the framework of neither CBRA nor CFRA as defined by RACH-configCommon and it is neither CBRA nor CFRA. There is no such a concept of “contention” underlying on-demand SI request. Configurating separated set of RACH occasions for on-demand SI request is also more flexible since the type of the association between SSB and the RACH resources could be different.  Therefore, we think it is reasonable that dedicated RACH resources (time/frequency/code) are configured for on-demand SI request.

Proposal 2: totalNumberofRA-Preambles should not be configured for the purpose of on-demand SI request. 
Proposal 3: Dedicated cell-specific RACH resources should be configured for on-demand SI request. 
Based on the current parameters for RACH configuration, the dedicated PRACH resource (time/frequency)/ RACH occasions can be first configured by prach-ConfigurationIndex in the time domain, and then configured by msg1-FDM and msg1-FrequencyStart in the frequency domain. In order to modularize this function of PRACH resource allocation, these three parameters could be packaged into a new IE and potentially could be reused elsewhere.
2.3 Association of the RACH resource to SI messages
Now we should discuss how the RACH resource should be mapped to the SI messages. In the previous RAN2 meeting, the following agreement has been made:
	2: If the PRACH preamble and/or PRACH resource specific to each SIB or set of SIBs which the UE needs to acquire is included in minimum SI then SI request is indicated using MSG 1. 

3:  If the PRACH preamble and/or PRACH resource specific to each SIB or set of SIBs which the UE needs to acquire is not included in minimum SI then SI request is included in MSG3.


Hence, for a certain SI message, it is possible that preamble or PRACH resource may not be configured and the UE will use MSG3-based on-demand SI request. 
With the three parameters prach-ConfigurationIndex, msg1-FDM and msg1-FrequencyStart, dedicated PRACH resource can be configured for SI messages. Since all the RACH resoruces are dedicatedly configured for on-demand SI request, what we need to do is just first divide the RACH resource among SSBs, then among SI messages. 
First, if the PRACH resources are evenly divided among SSBs, unlike the case for RACH-ConfigCommon, there is no need to configured ssb-perRACH-Occasion or preamble-perSSB. The reason, again, is that the RACH resources are solely used for SI request, unlike the case for RACH-ConfigCommon, where the resources need to be divided between CBRA, CFRA and other cases. The rule of the resource mapping can be similar to that of RACH-ConfigCommon, as specified previously in the following RAN 1 agreement:
	Agreements:

· NR, at least, supports following mapping from actually transmitted SS blocks to RACH occasion/preamble index.
i. In the order of increasing preamble indices in single RACH occasion and then

ii. In the order of increasing the number of frequency multiplexed RACH occasions and then

iii. In the order of increasing the number of time multiplexed RACH occasions within a RACH slot

iv. In the order of increasing the number of RACH slots


Then, to further divide the resources for each SSB to SI messages, each SI message can be indicated by a combination of RACH-Occasion index and preamble index. In this way, the RACH resource can be uniquely determined. Note that RACH-Occasion index may be OPTIONAL because the number of SSB is possible to be larger than the number of RACH occasions. If that is that case, with a certain SSB index, the RACH occasion is already able to be determined. 
Proposal 4: The RACH resource for each SI-message under each SSB can be indicated by RACH-Occasion index and preamble index. 
3. Conclusion
In this contribution, we discuss the RACH resource configurartion for on-demand SI request. The following proposals are made:
Proposal 1: The RACH resource for on-demand SI request should be configured per SSB. 
Proposal 2: totalNumberofRA-Preambles should not be configured for the purpose of on-demand SI request. 
Proposal 3: Dedicated cell-specific RACH resource should be configured for on-demand SI request. 

Proposal 4: The RACH resource for each SI-message under each SSB can be indicated by RACH-Occasion index and preamble index. 
Based on the above proposals, the following text proposals are provided for the ASN.1. 
4. Text proposal for 38.331

==========================START OF THE 1ST CHANGE====================================

–
PRACH-Resource-Config
The PRACH-Resource-Config IE is used to configure the time/frequency PRACH resources.

PRACH-Resource-Config information element
PRACH-Resource-Config ::= 



SEQUENCE {

-- PRACH configuration index. Corresponds to L1 parameter 'PRACHConfigurationIndex' (see 38.211, section 6.3.3.2)


prach-ConfigurationIndex



INTEGER (0..255),


-- The number of PRACH transmission occasions FDMed in one time instance. 


-- Corresponds to L1 parameter 'prach-FDM' (see 38.211, section FFS_Section)


msg1-FDM







ENUMERATED {one, two, four, eight},


-- Offset of lowest PRACH transmission occasion in frequency domain with respective to PRB 0.


-- The value is configured so that the corresponding RACH resource is entirely within the bandwidth of the UL BWP.


-- Corresponds to L1 parameter 'prach-frequency-start' (see 38,211, section FFS_Section)


msg1-FrequencyStart





INTEGER (0..maxNrofPhysicalResourceBlocks-1)

}

==========================START OF THE 2ND CHANGE====================================
-- 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
}

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)

SI-BroadcastStatus ::= ENUMERATED {broadcast, onDemand-msg1, onDemand-msg3, spare1}
SI-Request-Config ::=
SEQUENCE {

-- 1 list entry per SI message in schedulingInfoList. 


si-BroadcastStatusList




SEQUENCE (SIZE (1..maxSI-Message)) OF SI-BroadcastStatus,

si-Request-Msg1Config




SI-Request-Msg1Config 
OPTIONAL
}

-- Resources for Msg1 based on-demand SI request. 

SI-Request-Msg1Config ::=
SEQUENCE {


-- Dedicated cell-specific RACH resource configured for on-demand SI request

prach-Resource-SIScheduling



PRACH-Resource-Config
OPTIONAL,

si-Request-RACH-ResourceList



SEQUENCE (SIZE(1..maxRACH-Resources)) OF SI-Request-RACH-Resource,

...


}
SI-Request-RACH-Resource ::= 


SEQUENCE {


-- Index into the list provided in schedulingInfoList

si-Message-Index





INTEGER (0..maxSI-message-1),

-- The preamble index that the UE shall use when performing SI request


ra-PreambleIndex






INTEGER (0..63)








OPTIONAL,


-- RACH-occasion index for the RACH occasion that UE shall use when performing SI request

ra-OccasionIndex






INTEGER (0..maxRA-Occasions-1),

...

}

-- TAG-OTHER-SI-INFO-STOP

-- ASN1STOP

==========================START OF THE 3RD CHANGE=================================
RACH-ConfigCommon ::= 



SEQUENCE {


-- Generic RACH parameters 


rach-ConfigGeneric


RACH-ConfigGeneric,

prach-Resource-Config


PRACH-Resource-Config,

-- Total number of preambles used for contention based and contention free random access, excluding



-- preambles used for other purposes. If the field is absent, the UE may use all 64 preambles for RA.


totalNumberOfRA-Preambles


INTEGER (1..63),


...

}
==========================END OF THE CHANGES======================================
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