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[bookmark: OLE_LINK27][bookmark: OLE_LINK28]Introduction
[bookmark: OLE_LINK157][bookmark: OLE_LINK158][bookmark: OLE_LINK159]In NR, with introducing the dimensions of BWP, SUL, and beam, gNB should consider all dimensions when allocating dedicated RACH resources to a UE.
In this paper, we discuss dedicated RACH resources for Msg1 based SI request in a cell with UL/SUL.
Discussion
[bookmark: OLE_LINK160][bookmark: OLE_LINK161]For performing Msg1 based SI request, gNB should reserve preamble and PRACH for specific on-demand SI. When a cell is configured with UL and SUL, we need to consider on which uplink carrier the dedicated RACH resources should be configured.
The DL and UL//SUL coverage is shown in Figure 1 [1]. 


[bookmark: _Ref513733892]Figure 1: Example of Supplementary Uplink
There are 3 options for dedicated RACH resources configuration.
· Option 1: gNB selects any one UL carrier
[bookmark: OLE_LINK7]Because the dedicated RACH resources are configured by gNB, it seems reasonable that gNB selects any one uplink carrier. However, if gNB reserves dedicated RACH resource on UL only (none on SUL), UEs out of UL coverage but in SUL coverage will not be able to use the dedicated RACH resources for Msg1 based SI request (Figure 2).


[bookmark: _Ref513546979]Figure 2: Reserved RACH resources for Msg1 based SI request in UL only
Observation 1: If gNB configures the dedicated RACH resources for Msg1 based request on UL only, UEs in the SUL coverage only can’t initiate Msg1 based SI request.

· Option 2: gNB configures two sets of dedicated RACH resources, on UL and SUL separately
With option 2, UE can select an uplink carrier (UL or SUL) to initiate Msg1 based SI request according to RSRP threshold similar to CBRA. 
The gNB could allocate the reserved RACH resources on UL and SUL separately and two sets of RACH resource configurations are included in SIB1 (Figure 3 a). Considering the capacity of SIB1, an alternative way is including only one single PRACH mask index in SIB1 to indicate the dedicated RACH resources on both UL and SUL (Figure 3 b). For example, the PRACH mask index 1 indicating the 1st RO for Msg1 based SI request could apply to UL and SUL.
The advantages of option 2 are: 1) follow the procedure of uplink carrier selection as CBRA; 2) UE can initiate Msg1 based SI request at any position of the cell.
The disadvantages of option 2 are: 1) increase the RACH overhead because of two sets of dedicated RACH resources configuration; 2) UE should estimate RSRP before initiating Msg1 based SI request.



[bookmark: _Ref510534023]Figure 3: Reserved RACH resources for Msg1 based SI in the cell with UL/SUL

· Option 3: on SUL only
Because SUL has the same coverage of DL, UEs in any position of the cell can use SUL for uplink transmission. Different to UE specific RACH resources, the dedicated RACH resources for Msg1 based SI request are used to identify specific SI request. When multiple UEs (in UL coverage or out of UL coverage) use the same PRACH and preamble, gNB can get the SI request well and no concern for RA collision.
The advantages of option 3 are: 1) save RACH resources on UL; 2) simplify UE behavior (no need to consider RSRP criterion).
[bookmark: OLE_LINK19][bookmark: OLE_LINK20]The disadvantages of option 3 are: 1) UE should perform different procedure of uplink carrier selection for Msg1 based SI request and CBRA; 2) UE should always prepare to use SUL in the UL coverage.

Comparing the three options, option 3 has the benefits of decreasing RACH resources overhead and UE complexity. Then we prefer option 3.
[bookmark: OLE_LINK8][bookmark: OLE_LINK9]Proposal: The gNB should allocate dedicated RACH resource for Msg1 based SI request on SUL when the cell is configured with SUL.

Conclusion 
[bookmark: OLE_LINK162][bookmark: OLE_LINK163][bookmark: OLE_LINK164][bookmark: OLE_LINK165][bookmark: _GoBack]In this contribution, we discuss the dedicated RACH resources allocation for Msg1 based SI based request. Section 5 provides the corresponding TP.
Observation 1: If gNB configures the dedicated RACH resources for Msg1 based request on UL only, UEs in the SUL coverage only can’t initiate Msg1 based SI request.
Proposal: The gNB should allocate dedicated RACH resource for Msg1 based SI request on SUL when the cell is configured with SUL.
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[bookmark: OLE_LINK166][bookmark: OLE_LINK167]Text Proposal for TS 38.331
[bookmark: OLE_LINK168][bookmark: OLE_LINK169]The TP is based on 38331 SA ASN1 review 6.3.2.x RACH-ConfigCommon_v01:
/*************************************First Change start*********************************/
–	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-ConfigCommon			CHOICE {
		si-Request-ConfigUL					SI-Request-Config,
		si-Request-ConfigSUL			SI-Request-Config
	}																									OPTIONAL,  -- Cond MSG-1
	systemInformationAreaID				BIT STRING (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-PreambleStartIndex		INTEGER (0..63),
	ra-ssb-OccasionMaskIndex		INTEGER (0..15)
}

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

	SI-Request-Config field descriptions

	rach-OccasionsSI
Configuration of dedicated RACH Ocassions for SI

	si-Request-ConfigCommon
The field of si-Request-ConfigSUL is mandatory present in case of the cell configured with SUL, otherwise si-Request-ConfigUL is used.

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



	Conditional presence
	Explanation

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

	MSG-1
	The field is mandatory present if si-BroadcastStatus is onDemand for any SI-message included in SchedulingInfo and Msg1 based request is enabled. If the field is not present and if si-BroadcastStatus is onDemand for any SI-message included in SchedulingInfo then the UE uses Msg3 based request. 



/************************************* Change end*********************************/
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