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1   Introduction
This contribution presents various issues with RACH-ConfigCommon and RACH-ConfigGeneric.
2   Discussion
The format of the preamble is configured by prach-ConfigurationIndex  and obtained by referring to Table 6.3.3.1 in TS 38.211. However, each preamble format is subcarrier spacing specific and for a specific preamble format, the subcarrier spacing that can be configured is different, which we have taken an example below for short preamble format, which can only be configured with preamble format with 
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Table 6.3.3.1-2: Preamble formats for 
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	Support for restricted sets

	A1
	139
	
[image: image9.wmf]kHz

 

2

15

m

×


	
[image: image10.wmf]m

k

-

×

×

2

2048

2


	
[image: image11.wmf]m

k

-

×

2

288


	-

	A2
	139
	
[image: image12.wmf]kHz

 

2

15

m

×


	
[image: image13.wmf]m

k

-

×

×

2

2048

4


	
[image: image14.wmf]m

k

-

×

2

576


	-

	A3
	139
	
[image: image15.wmf]kHz

 

2

15

m

×


	
[image: image16.wmf]m

k

-

×

×

2

2048

6


	
[image: image17.wmf]m

k

-

×

2

864


	-

	B1
	139
	
[image: image18.wmf]kHz

 

2

15

m

×


	
[image: image19.wmf]m

k

-

×

×

2

2048

2


	
[image: image20.wmf]m

k

-

×

2

216


	-

	B2
	139
	
[image: image21.wmf]kHz

 

2

15

m

×


	
[image: image22.wmf]m

k

-

×

×

2

2048

4


	
[image: image23.wmf]m

k

-

×

2

360


	-

	B3
	139
	
[image: image24.wmf]kHz

 

2

15

m

×


	
[image: image25.wmf]m

k

-

×

×

2

2048

6


	
[image: image26.wmf]m

k

-

×

2

504


	-

	B4
	139
	
[image: image27.wmf]kHz

 

2

15

m

×


	
[image: image28.wmf]m

k

-

×

×

2

2048

12


	
[image: image29.wmf]m

k

-

×

2

936


	-

	C0
	139
	
[image: image30.wmf]kHz

 

2

15

m

×


	
[image: image31.wmf]m

k

-

×

2

2048


	
[image: image32.wmf]m

k

-

×

2

1240


	-

	C2
	139
	
[image: image33.wmf]kHz

 

2

15

m

×


	
[image: image34.wmf]m

k

-

×

×

2

2048

4


	
[image: image35.wmf]m

k

-

×

2

2048


	


While for the long format, the subcarrier spacing for each format is fixed and cannot be configured by the higher layer. 
Table 6.3.3.1-1: PRACH preamble formats for 
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	Support for restricted sets
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	Type A, Type B
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	Type A, Type B
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	Type A, Type B
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 Hence, the configuration of subcarrier spacing of message 1 msg1-SubcarrierSpacing should correspond to the preamble format configuration in prach-ConfiguraitonIndex. 
Proposal 1: Change the SubcarrierSpacing-msg1 to conditional presence and add a conditional presence tag that the field is only applicable for short preamble format if configure by prach-ConfigurationIndex.
In the previous discussion in RAN1, agreement was made that for beam failure recovery initiated BFR, only short preamble format should be used. This is shown in the following text from TS 38.213 in Section .

Proposal 2: Clarify in the field description of prach-ConfigurationIndex inside RACH-ConfigGeneric, the configured preamble format derived from prach-ConfigurationIndex can only be short sequence format. 
For on-demand SI request, RAN 2 has agreed that both shared RACH resource with CBRA and CFRA and dedicated RACH source can be configured, which is shown as follows:
	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)


When dedicated PRACH occasions are not configured, UE shall perform on-demand SI request with the RACH resource configured by RACH-ConfigGeneric inside RACH-ConfigCommon and the preamble index configured by totalNumberOfRA-Preambles. However, for different cases of association between SSBs and RACH-Occasions, the intention of the parameter totalNumberOfRA-Preambles are different. When a RACH-occasions are associated with multiple SSBs, which means that SSBs needs to be further distinguished with preamble indices, totalNumberOfRA-Preambels denotes the starting position of the preamble index with respect to the starting preamble index for the SSB. When multiple SSBs are associated with one RACH occasion, which means that SSBs do not need to be further distinguished with preamble index, totalNumberOfRA-Preambles denotes the starting position with respect to preamble index 0. This needs to be clarified in the field description of the field totalNumberOfRA-Preambles.
Proposal 3: When a RACH-occasions are associated with multiple SSBs, totalNumberOfRA-Preambels denotes the starting position of the preamble index with respect to the starting preamble index for the SSB; When multiple SSBs are associated with one RACH occasion, totalNumberOfRA-Preambles denotes the starting position with respect to preamble index 0.
3   Conclusion
In this paper, we discussed various issues in PDCCH-ConfigCommon and SearchSpace and made the following proposals:
Proposal 1: Change the SubcarrierSpacing-msg1 to conditional presence and add a conditional presence tag that the field is only applicable for short preamble format if configure by prach-ConfigurationIndex.
Proposal 2: Clarify in the field description of prach-ConfigurationIndex inside RACH-ConfigGeneric, the configured preamble format derived from prach-ConfigurationIndex can only be short sequence format. 

Proposal 3: When a RACH-occasions are associated with multiple SSBs, totalNumberOfRA-Preambels denotes the starting position of the preamble index with respect to the starting preamble index for the SSB; When multiple SSBs are associated with one RACH occasion, totalNumberOfRA-Preambles denotes the starting position with respect to preamble index 0.
4   References
[1] 38321_CR0057R5_(Rel-15)_R2-1809200.
[2] TS 38.213 V15.1.0, Physical layer procedures for control (Release 15).
5   Correction for 38.331

================================FIRST CHANGE=================================
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




SubcarrierSpacing                                                     OPTIONAL,   --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). 

	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 used for contention based and contention free random access for each SSB, 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. When a RACH-occasions are associated with multiple SSBs, totalNumberOfRA-Preambels denotes the starting position of the preamble index with respect to the starting preamble index for the SSB; When multiple SSBs are associated with one RACH occasion, totalNumberOfRA-Preambles denotes the starting position with respect to preamble index 0.


	Conditional Presence
	Explanation

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

	ShortFormat
	The field is mandatory present if the configured preamble format derived from prach-ConfigurationIndex in RACH-ConfigGeneric is short preamble format, otherwise, the field is absent. 


===============================SECOND CHANGE===============================
–
RACH-ConfigGeneric
The RACH-ConfigGeneric IE is used to specify the cell specific random-access parameters both for regular random access as well as for beam failure recovery.

RACH-ConfigGeneric information element

-- ASN1START

-- TAG-RACH-CONFIG-GENERIC-START

RACH-ConfigGeneric ::= 



SEQUENCE {


prach-ConfigurationIndex


INTEGER (0..255),


msg1-FDM






ENUMERATED {one, two, four, eight},


msg1-FrequencyStart




INTEGER (0..maxNrofPhysicalResourceBlocks-1),


zeroCorrelationZoneConfig


INTEGER(0..15),


preambleReceivedTargetPower


INTEGER (-202..-60),


preambleTransMax 




ENUMERATED {n3, n4, n5, n6, n7,
n8, n10, n20, n50, n100, n200},


powerRampingStep




ENUMERATED {dB0, dB2, dB4, dB6},


ra-ResponseWindow




ENUMERATED {sl1, sl2, sl4, sl8, sl10, sl20, sl40, sl80},


...

}

-- TAG-RACH-CONFIG-GENERIC-STOP 

-- ASN1STOP

	RACH-ConfigGeneric field descriptions

	msg1-FDM
The number of PRACH transmission occasions FDMed in one time instance. Corresponds to L1 parameter 'prach-FDM' (see 38.211, section FFS_Section)

	msg1-FrequencyStart
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)

	powerRampingStep
Power ramping steps for PRACH (see 38.321,5.1.3)

	prach-ConfigurationIndex
PRACH configuration index. For prach-ConfigurationIndex configured under beamFailureRecovery-Config, the prach-ConfigurationIndex can only correspond to the short preamble format  Corresponds to L1 parameter 'PRACHConfigurationIndex' (see 38.211, section 6.3.3.2)

	preambleReceivedTargetPower
The target power level at the network receiver side (see 38.213, section 7.4, 38.321, section 5.1.2, 5.1.3). Only multiples of 2 dBm may be chosen (e.g. -202, -200, -198, ...). 

	preambleTransMax
Max number of RA preamble transmission perfomed before declaring a failure (see 38.321, section 5.1.4, 5.1.5)

	ra-ResponseWindow
Msg2 (RAR) window length in number of slots. The network configures a value lower than or euqal to 10 ms (see 38.321, section 5.1.4)

	zeroCorrelationZoneConfig
N-CS configuration, see Table 6.3.3.1-3 in 38.211


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