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1	Introduction
In this contribution, we discuss aspects related to PRACH and RACH procedure for release 15 maintenance.
[bookmark: _Ref178064866]2	Discussion
[bookmark: _Ref521422281]2.1	Collision between SSB and PRACH Occasion
[bookmark: _Hlk521404024]Currently, 3GPP TS 38.213 [1] specifies that a PRACH occasion colliding with an SSB is invalid only if semi-statically configured UL/DL is used (since the invalidation of PRACH occasions is in the specification text conditioned on the presence of the tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationCommon2). However, PRACH collisions with SSB should be generally prohibited whenever unpaired spectrum (TDD) is used, since in that case the TRP cannot listen to PRACH while transmitting SSB.

[bookmark: _Toc521707030]3GPP TS 38.213 V15.2.0 specifies that PRACH colliding with (or preceding) SSB is invalidated only if semi-statically configured UL/DL is used.

[bookmark: _Toc521707042]PRACH occasions colliding with (or preceding) SSB should be invalid whenever unpaired spectrum (TDD) is used. To this end, the provided text proposal below for 38.213, Section 8.1, should be adopted.

------------------------------------------------ Start of TP to 38.213, Section 8.1 ----------------------------------
For unpaired spectrum, a PRACH occasion in a PRACH slot is invalid if it precedes a SS/PBCH block in the PRACH slot or starts less than[image: ] symbols after a last SS/PBCH block transmission symbol, where [image: ] is provided in Table 8.2-2.
If a UE is provided higher layer parameter tdd-UL-DL-ConfigurationCommon, or is also provided higher layer parameter tdd-UL-DL-ConfigurationCommon2, a PRACH occasion in a PRACH slot is also invalid if 
-	it is not within UL symbols, orand 
-	it does not precede a SS/PBCH block in the PRACH slot and starts at leastless than [image: ] symbols after a last downlink symbol and at least[image: ] symbols after a last SS/PBCH block transmission symbol, where [image: ] is provided in Table 8.2-2. 
------------------------------------------------End of TP to 38.213, Section 8.1 --------------------------------------

2.2	Mapping of SSBs Only to Valid PRACH Occasions
Currently, 3GPP TS 38.213 [3] first describes mapping procedure from SSB to PRACH occasion, and then later describes how some of the PRACH occasions are invalidated. This gives the impression that some of the mapped PRACH occasions may be punctured, leaving some SSB without valid mapping. However, only valid PRACH occasions should be considered in the mapping procedure, so that that all SSBs are mapped to some valid PRACH occasion. This needs to be clarified.


[bookmark: _Toc521707031]3GPP TS 38.213 V15.2.0 gives the impression that all PRACH occasions, including invalid ones, are considered in the mapping procedure from SSBs to PRACH occasions, hence potentially leaving some SSBs without valid mapping.

[bookmark: _Toc521707043]Clarify that only valid PRACH occasions are considered in the mapping procedure from SSBs to PRACH. To this end, the provided text proposal for 38.213, Section 8.1, should be adopted.

------------------------------------------------ Start of TP to 38.213, Section 8.1 ----------------------------------
A UE is provided a number [image: ] of SS/PBCH blocks associated with one PRACH occasion and a number [image: ] of contention based preambles per SS/PBCH block by higher layer parameter ssb-perRACH-OccasionAndCB-PreamblesPerSSB. If [image: ], one SS/PBCH block is mapped to [image: ] consecutive valid PRACH occasions. If [image: ], [image: ] contention based preambles with consecutive indexes associated with SS/PBCH block [image: ], [image: ], per valid PRACH occasion start from preamble index [image: ]. SS/PBCH block indexes are mapped to valid PRACH occasions in the following order where the parameters are described in [4, TS 38.211].
------------------------------------------------End of TP to 38.213, Section 8.1 --------------------------------------

2.3 	Timing advance
In Section 4.2 of 38.213 v15.2.0 [1], the following is written regarding the timing advance command
In 38.213 v15.2.0 section 4.2, 


For a timing advance command received on uplink slot , the corresponding adjustment of the uplink transmission timing applies from the beginning of uplink slot [image: ] where , [image: ] is a time duration of [image: ] symbols corresponding to a PDSCH reception time for PDSCH processing capability 1 when additional PDSCH DM-RS is configured, [image: ] is a time duration of [image: ] symbols corresponding to a PUSCH
However, the first highlighted “uplink” in yellow is a typo and should be either “downlink” as the TA is received in a downlink slot. If numbering of slots is the same on UL and DL, then it is not even necessary to explicitly write as uplink or downlink. 
The following agreement was made in RAN1#93
For a TA command in MAC-CE received on slot n, the corresponding adjustment of the uplink transmission timing shall apply from the beginning of slot m, where slot m is determined starting from the end of slot n with an additional offset of ceil((duration of N1 + L2 + duration of N2 + TA_max)/slot_duration) and where …
As can be seen from the above agreement, there is no explicit mention of uplink or downlink slot before n and before the slot n+k. 
[bookmark: _Toc521707044]Remove the word “uplink” before ‘slot n’ and before slot ‘n+k’ as the numbering of the slots is the same on UL and DL and it is not necessary to explicitly write it as uplink and downlink. This is in line with the agreements from RAN1#93. A corresponding TP is provided.

------------------------------------------------ Start of TP to 38.213, Section 4.2 ----------------------------------


For a timing advance command received on uplink slot , the corresponding adjustment of the uplink transmission timing applies from the beginning of uplink slot [image: ] where , [image: ] is a time duration of [image: ] symbols corresponding to a PDSCH reception time for PDSCH processing capability 1 when additional PDSCH DM-RS is configured, [image: ] is a time duration of [image: ] symbols corresponding to a PUSCH
------------------------------------------------ End of TP to 38.213, Section 4.2 ----------------------------------
 
2.4 	Msg3 PUSCH frequency domain resource allocation field in RAR grant
The interpretation of ‘Msg3 PUSCH frequency resource allocation’ field of RAR grant of Table 8.2-1 in TS 38.213 v15.2.0  [1] is missing. This is in similar lines of section 6.2 of TS 36.213.
[bookmark: _Hlk516747102]
[bookmark: _Toc521707045]Propose to add the interpretation of ‘Msg3 PUSCH frequency resource allocation’ field of RAR grant in TS 38.213 v15.2.0 This is in line with the agreements from RAN1#93. A corresponding TP is provided.

------------------------------------------------ Start of TP to 38.213, Section 8.2 ----------------------------------
The Msg3 PUSCH frequency domain resource allocation field is interpreted as follows:
-	if the frequency hopping flag bit is set to 1
-	 MSB bits in the frequency domain resource allocation field are used to indicate the frequency offset according to Subclause 6.3 of [6, TS 38.214 ], where the number of hopping bits  is defined in Table 8.3-1.
-	The  LSB bits provide the frequency domain resource allocation according to Subclause 6.1.2.2.2 of [6, TS 38.214] 
-	else 
-	the 14 bits provide the frequency domain resource allocation according to Subclause 6.1.2.2.2 of [6, TS 38.214]
-	end if

------------------------------------------------End of TP to 38.213, Section 8.2 ----------------------------------
 
2.5	Default configurations to apply when transform precoding is enabled in MSG3 and PUSCH	
In 38.211 v15.2.0 [2] chapter 6.4.1.1.1.2 DMRS sequence generation when transform precoding is enabled are described as below, the sequence are depended of hopping method that is configured from higher layer. 3 alternatives are considered, apply only group hopping; apply only sequence hopping; apply neither group hopping nor sequence hopping.
[image: ]

In 38.331 [3], IE DMRS-UplinkConfig is used to configure uplink demodulation reference signals for PUSCH. Where 2 flags are used to indicate which of the 3 alternatives to be used for hopping. 
[image: ]
[image: ]

DMRS-UplinkConfig is optional element in PUSCH-Config. The IE PUSCH-Config is used to configure the UE specific PUSCH parameters applicable to a particular BWP.
[image: ]
[image: ]

However, for MSG3 transmission before dedicated BWP has been assigned, RACH-ConfigCommon is used to configure the transform precoding, RACH-ConfigCommon is used to configure the hopping method. The sequence hopping flag is not presented in the common part, therefore ambiguity is caused when transform precoding is enabled for MSG3. The UE might have been previously being enabled or disabled with sequence hopping with dedicated configuration that is unknown to the network at the time of sending MSG3. Related RRC signalling from 38.331 [3] are pasted below.
[image: ]
[image: ]



[image: ]

[image: ]
[image: ]

[image: ]

[bookmark: _Toc521520196][bookmark: _Toc521707032]Group hopping or sequence hopping is used for generating sequences when transform precoding is enabled. The selection of hopping can be indicated with 2 separate flags in a RRC message in dedicated signalling. 
[bookmark: _Toc521520197][bookmark: _Toc521707033]Sequence Hopping can only be enabled by dedicated signalling (not in SIB). This is done in PUSCH-Config=> DMRS-UplinkConfig => sequenceHoppingEnabled. In other words, PUSCH sequence hopping is not available before the first dedicated RRC (re)configuration. Sequence Group Hopping can be configured on cell level through system information. 

mcs-TableTransformPrecoding is a parameter that is needed to select the transform precoding mcs table which is configured only via dedicated signalling in PUSCH-Config.
[image: ]
[image: ]
[bookmark: _Hlk521519080][bookmark: _Toc521520198][bookmark: _Toc521707034]Mcs-tableTranformPrecoder can only be enabled by dedicated signalling

For MSG3, before dedicated signal has been received in UE, the transform precoding can be enabled in SIB1, to clarify the expected behaviour so that the network and UE have same understanding on the applied configurations for transform precoding we propose for an explicit interpretation of the group hopping and mcs table selection at the time transform precoding is enabled in MSG3.

[bookmark: _Toc521574786][bookmark: _Toc521707046]For MSG3 transmission and retransmission, when transform precoding is enabled, UE ignores the previously configured UE-specific parameters by dedicated signalling (for sequence hopping and mcs-tableTransformProcoder) but only applies cell-specific parameters. Sequence hopping should be considered as disabled for DMRS sequence generation, mcs table for transform precoder applies the value 64QAM.
[bookmark: _Toc521574787][bookmark: _Toc521707047]groupHoppingEnabledTransformPrecoding in PUSCH-ConfigCommon should be interpreted as: 
[bookmark: _Toc521707048]        absent: both group hopping and sequence hopping disabled
[bookmark: _Toc521707049]        = enabled: group hopping enabled, sequence hopping disabled
[bookmark: _Toc521707050]        = disabled: group hopping disabled, sequence hopping disabled

[bookmark: _Toc521574788][bookmark: _Toc521707051]Send LS to RAN2 to clarify the configurations when transform precoding get enabled for MSG3.

From 38.214 [4] 6.1.3
[image: ]

[bookmark: _Toc521520199][bookmark: _Toc521707035]The transform precoding for PUSCH transmission can be configured by msg3-transformPrecodingGroup if dedicated signalling not configured.

[bookmark: _Toc521574789][bookmark: _Toc521707052]For PUSCH transmission enabled with msg3-transformPrecoding flag, if hopping flags or mcs-transformPrecodingTable absent, it follows the same configuration as MSG3 transform precoding. 

3 Conclusion
In the previous sections we made the following observations: 
Observation 1	3GPP TS 38.213 V15.2.0 specifies that PRACH colliding with (or preceding) SSB is invalidated only if semi-statically configured UL/DL is used.
Observation 2	3GPP TS 38.213 V15.2.0 gives the impression that all PRACH occasions, including invalid ones, are considered in the mapping procedure from SSBs to PRACH occasions, hence potentially leaving some SSBs without valid mapping.
Observation 3	Group hopping or sequence hopping is used for generating sequences when transform precoding is enabled. The selection of hopping can be indicated with 2 separate flags in a RRC message in dedicated signalling.
Observation 4	Sequence Hopping can only be enabled by dedicated signalling (not in SIB). This is done in PUSCH-Config=> DMRS-UplinkConfig => sequenceHoppingEnabled. In other words, PUSCH sequence hopping is not available before the first dedicated RRC (re)configuration. Sequence Group Hopping can be configured on cell level through system information.
Observation 5	Mcs-tableTranformPrecoder can only be enabled by dedicated signalling
Observation 6	The transform precoding for PUSCH transmission can be configured by msg3-transformPrecodingGroup if dedicated signalling not configured.


Based on the discussion in the previous sections we propose the following:
Proposal 1	PRACH occasions colliding with (or preceding) SSB should be invalid whenever unpaired spectrum (TDD) is used. To this end, the provided text proposal below for 38.213, Section 8.1, should be adopted.
Proposal 2	Clarify that only valid PRACH occasions are considered in the mapping procedure from SSBs to PRACH. To this end, the provided text proposal for 38.213, Section 8.1, should be adopted.
Proposal 3	Remove the word “uplink” before ‘slot n’ and before slot ‘n+k’ as the numbering of the slots is the same on UL and DL and it is not necessary to explicitly write it as uplink and downlink. This is in line with the agreements from RAN1#93. A corresponding TP is provided.
Proposal 4	Propose to add the interpretation of ‘Msg3 PUSCH frequency resource allocation’ field of RAR grant in TS 38.213 v15.2.0 This is in line with the agreements from RAN1#93. A corresponding TP is provided.
Proposal 5	For MSG3 transmission and retransmission, when transform precoding is enabled, UE ignores the previously configured UE-specific parameters by dedicated signalling (for sequence hopping and mcs-tableTransformProcoder) but only applies cell-specific parameters. Sequence hopping should be considered as disabled for DMRS sequence generation, mcs table for transform precoder applies the value 64QAM.
groupHoppingEnabledTransformPrecoding in PUSCH-ConfigCommon should be interpreted as:
absent: both group hopping and sequence hopping disabled
= enabled: group hopping enabled, sequence hopping disabled
= disabled: group hopping disabled, sequence hopping disabled
Proposal 6	Send LS to RAN2 to clarify the configurations when transform precoding get enabled for MSG3.
Proposal 7	For PUSCH transmission enabled with msg3-transformPrecoding flag, if hopping flags or mcs-transformPrecodingTable absent, it follows the same configuration as MSG3 transform precoding.
[bookmark: _GoBack] 
[bookmark: _In-sequence_SDU_delivery]References
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[bookmark: _Ref521660939]3GPP TS 38.331: "NR; Radio Resource Control (RRC); Protocol specification”, V15.2.0, June 29th, 2018.
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where f;, and the sequence number v are given by:

- if neither group, nor sequence hopping shall be used
S =0
v=0
- if group hopping but not sequence hopping shall be used
Fu=(Z02me(8(Nm 1)+ m)mod 30
v=0

where the pseudo-random sequence c(7) is defined by clause 5.2.1 and shall be initialized with c¢;; = n]l})S / 30J
at the beginning of each radio frame

- if' sequence hopping but not group hopping shall be used

fgh =0
o (Nl +1) if Mo > 6N
0 otherwise
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- ASN1START
- TAG-DMRS-UPLINKCONFIG-START

DMRS-UplinkConfig
dmrs-Type
dmrs-AdditionalPosition
phaseTrackingRS
maxLength

transformPrecodingDisabled
scramblingTDO
scramblingID1

}

transformPrecodingEnabled
NPUSCH-Identity
disableSequenceGroupHopping
sequenceHoppingEnabled

- TAG-DMRS-UPLINKCONFIG-STOP
- ASN1STOP

DMRS-UplinkConfig information element

SEQUENCE {
ENUMERATED {type2}
ENUMERATED {pos0, posl, pos3}
SetupRelease { PTRS-UplinkConfig }
ENUMERATED {len2}

SEQUENCE {
INTEGER (0..65535)
INTEGER (0..65535)

SEQUENCE {
INTEGER (0..1007)
ENUMERATED {disabled}
ENUMERATED {enabled}

OPTIONAL,
OPTIONAL,
OPTIONAL,
OPTIONAL,

OPTIONAL,
OPTIONAL,
OPTIONAL,
OPTIONAL,
OPTIONAL,

OPTIONAL,

OPTIONAL,

Need
Need
Need
Need

Need
Need
Need
Need
Need

Need

Need

n=Emn

w0
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DMRS-UplinkConfig field descriptions

disabled

DMRS related iarameters for Ciclic Prefix OFDM

Sequence-group hopping for PUSCH can be disabled for a certain UE despite being enabled on a cell basis. For DFT-s-OFDM DMRS when the field is absent, the UE
considers group hopping to be enabled. Corresponds to L1 parameter 'Disable-sequence-group-hopping-Transform-precoding’ (see 38.211, section FFS_Section)

dmrs-AdditionalPosition
Position for additional DM-RS in UL. Corresponds to L1 parameter 'UL-DMRS-add-pos' (see Table 7.4.1.1.2-4 in 38.211) The four values represent the cases of 1+0, 1+1,
1+1+1. 1+1+1+1 non-adjacent OFDM symbols for UL. If the field is absent, the UE applies the value pos2.

dmrs-Type
Selection of the DMRS type to be used for UL (see section 38.211, section 6.4.1.1.3) If the field is absent, the UE uses DMRS type 1.

enabled
DMRS related parameters for DFT-s-OFDM (Transform Precoding)

maxLength
The maximum number of OFDM symbols for UL front loaded DMRS. 'len1' corresponds to value 1. 'len2 corresponds to value 2. If the field is absent, the UE applies value
len1. Corresponds to L1 parameter 'UL-DMRS-max-len’ (see 38.214, section 6.4.1.1.2)

nPUSCH-Identity
Parameter: N_ID*(PUSCH) for DFT-s-OFDM DMRS. If the value is absent or released, the UE uses the Physical cell ID. Corresponds to L1 parameter 'nPUSCH-Identity-
Transform precoding' (see 38.211, section FFS_Section)

phaseTrackingRS
Configures uplink PTRS (see 38.211, section x.x.x.x) FFS_Ref

scramblingID0
UL DMRS scrambling initalization for CP-OFDM Corresponds to L1 parameter 'n_SCID 0' (see 38.214, section 6.4.1.1.2) When the field is absent the UE applies the value
Physical cell ID (physCellld)

scramblingID1
UL DMRS scrambling initalization for CP-OFDM. Corresponds to L1 parameter 'n_SCID 1' (see 38.214, section 6.4.1.1.2) When the field is absent the UE applies the value

Phisical cell ID ihisCellld
etermines if sequence hopping is enabled or not. For DFT-s-OFDM DMRS. If the field is absent, the UE considers sequence hopping to be disabled. Corresponds to L1

parameter 'Sequence-hopping-enabled-Transform-precoding' (see 38.211, section FFS_Section)





image21.png
PUSCH-Config information element

-- ASNISTART
-- TAG-PUSCH-CONFIG-START

PUSCH-Config SEQUENCE {
dataScramblingIdentityPUSCH INTEGER (0..1023) OPTIONAL, -- Need M
txConfig ENUMERATED {codebook, nonCodebook} OPTIONAL, -- Need S
dmrs-UplinkForPUSCH-MappingTypeA SetupRelease { DMRS-UplinkConfig } OPTIONAL, -- Need M
dmrs-UplinkForPUSCH-MappingTypeB SetupRelease { DMRS-UplinkConfig } OPTIONAL, -- Need M
pusch-PowercControl PUSCH-PowerControl OPTIONAL, -- Need M
frequencyHopping ENUMERATED {model, mode2} OPTIONAL, -- Need S
frequencyHoppingOffsetLists SEQUENCE (SIZE (1..4)) OF INTEGER (1.. maxNrofPhysicalResourceBlocks-1) OPTIONAL, -- Need M
resourceAllocation ENUMERATED { resourceAllocationType0, resourceAllocationTypel, dynamicSwitch},
pusch-TimeDomainAllocationList SetupRelease { PUSCH-TimeDomainResourceAllocationList } OPTIONAL, -- Need M
pusch-AggregationFactor ENUMERATED { n2, n4, n8 } OPTIONAL, -- Need S
mcs-Table ENUMERATED {gam256, sparel} OPTIONAL, -- Need S
mcs-TableTransformPrecoder ENUMERATED {gam256, sparel} OPTIONAL, -- Need S
transformPrecoder ENUMERATED {enabled, disabled} OPTIONAL, -- Need S
codebookSubset ENUMERATED {fullyAndPartialAndNonCoherent, partialAndNonCoherent,

nonCoherent} OPTIONAL, -- Cond codebookBased

maxRank INTEGER (1..4) OPTIONAL, -- Cond codebookBased

rbg-Size ENUMERATED { config2} OPTIONAL, -- Need S




image22.png
mcs-TableTransformPrecoder
Indicates which MCS table the UE shall use for PUSCH with transform precoding Corresponds to L1 parameter 'MCS-Table-PUSCH-transform-precoding’ (see 38.214, section

6.1.4) If the field is absent the UE applies the value 64QAM

pusch-AggregationFactor
Number of repetitions for data. Corresponds to L1 parameter 'aggregation-factor-UL' (see 38.214, section FFS_Section). If the field is absent the UE applies the value 1.

pusch-AllocationList
List of time domain allocations for timing of UL assignment to UL data. If configured, the values provided herein override the values received in corresponding PUSCH-

ConfigCommon.

rbg-Size
Selection between config 1 and config 2 for RBG size for PUSCH. When the field is absent the UE applies the value config1. Corresponds to L1 parameter 'RBG-size-PUSCH’

(see 38.214, section 6.1.2.2.1).

resourceAllocation
Configuration of resource allocation type 0 and resource allocation type 1 for non-fallback DCI Corresponds to L1 parameter 'Resouce-allocation-config' (see 38.214, section

6.1.2).

tp-pi2PBSK
Enables pi/2-BPSK modulation with transform precoding if the field is present and disables it otherwise.

txConfig
Whether UE uses codebook based or non-codebook based transmission. Corresponds to L1 parameter 'ulTxConfig' (see 38.214, section 6.1.1). If the field is absent, the UE

transmits PUSCH on one antenna port, see 38.214, section 6.1.1.

uci-onPUSCH
Selection between and configuration of dynamic and semi-static beta-offset. If the field is absent or released, the UE applies the value 'semiStatic’ and the BetaOffsets





image23.png
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,nl2,nl6,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64}
oneFourth ENUMERATED {n4,n8,n12,nl6,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64}
oneHalf ENUMERATED {n4,n8,n12,nl6,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64} ,
one ENUMERATED {n4,n8,n12,nl6,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64}
two ENUMERATED {n4,n8,nl2,nl6,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, bld4, b208, b256, b282, b480, b640,
b800, bl000, spare7, spare6, spare5, spared, sparel, spare2, sparel},
messagePowerOf fsetGroupB ENUMERATED { minusinfinity, dBO, dB5, dB8, dBl0, dB12, dB15, dB18},
numberO£RA-PreamblesGroupA INTEGER (1..64)
} OPTIONAL, -- Need R
ra-ContentionResolutionTimer ENUMERATED { sf8, sfl6, sf24, s£32, sf40, sf48, sf56, sfed},
rsrp-ThresholdSSB RSRP-Range OPTIONAL, -- Need R
rsrp-ThresholdSSB-SUL RSRP-Range OPTIONAL, -- Cond SUL
prach-RootSequenceIndex CHOICE {
1839 INTEGER (0..837),
1139 INTEGER (0..137)
b
msgl-SubcarrierSpacing SubcarrierSpacing OPTIONAL,  --Need S
restrictedSetConfig ENUMERATED {unrestrictedSet, restrictedSetTypeA, restrictedSetTypeB},

‘msg3-transformPrecoding ENUMERATED {enabled} OPTIONAL, -- Need R

}

-- TAG-RACH-CONFIG-COMMON-STOP
-- ASN1STOP




image24.png
- PUSCH-ConfigCommon
The IE PUSCH-ConfigCommon IE is used to configure the cell specific PUSCH parameters.
PUSCH-Config information element

-- ASN1START
-- TAG-PUSCH-CONFIGCOMMON-START

PUSCH-ConfigCommon SEQUENCE {
FoupHoppingEnabledTFaRSFGENPEECoRinG  ENUERATED [enabled)

OPTIONAL, -- Need R
pusch-TimeDomainAllocationList PUSCH-TimeDomainResourceAllocationList OPTIONAL, -- Need R

msg3-DeltaPreamble INTEGER (-1..6) OPTIONAL, -- Need R
pO-NominalWithGrant INTEGER (-202..24) OPTIONAL, -- Need R

}

-- TAG-PUSCH-CONFIGCOMMON-STOP
-- ASN1STOP




image25.png
PUSCH-ConfigCommon field descriptions

!equence—group !opplng can g ena! 5 or !lsabled by means of this cell-specific parameter. Corresponds to L1 parameter 'Group-hopping-enabled-Transform-precoding’

(see 38.211, section FFS_Section) This field is Cell specific

msg3-DeltaPreamble
Power offset between msg3 and RACH preamble transmission. Actual value = field value * 2 [dB]. Corresponds to L1 parameter 'Delta-preamble-msg3' (see 38.213, section

7.1)

pO0-NominalWithGrant
PO value for PUSCH with grant (except msg3). Value in dBm. Only even values (step size 2) allowed. Corresponds to L1 parameter 'p0-nominal-pusch-withgrant' (see 38.213,

section 7.1) This field is cell specific

pusch-AllocationList
List of time domain allocations for timing of UL assignment to UL data





image26.png
- UplinkConfigCommon
The IE UplinkConfigCommon provides common uplink parameters of a cell.
UplinkConfigCommon information element

ASN1START
TAG-UPLINK-CONFIG-COMMON-START

UplinkConfigCommon :: SEQUENCE {
frequencyInfoUL FrequencyInfoUL OPTIONAL, -- Cond InterFreqHOAndServCellAddAndSIBL
initialUplinkBWP 'BWP-UplinkCommor| OPTIONAL, -- Cond ServCellAddAndSIB1
timeAlignmentTimerCommon TimeAlignmentTimer

TAG-UPLINK-CONFIG-COMMON-STOP
ASN1STOP





image27.png
SIB1 message

-- ASN1START
-- TAG-SIB1-START
SIB1 SEQUENCE {
-- FFS / TODO: Add other parameters.
frequencyOf£setSSB ENUMERATED {khz-5, khz5} OPTIONAL, -- Need R
ssb-PositionsInBurst SEQUENCE {
inOneGroup BIT STRING (SIZE (8)),
groupPresence BIT STRING (SIZE (8)) OPTIONAL -- Cond above6GHzOnly
b
ssb-PeriodicityServingCell ENUMERATED {ms5, msl10, ms20, ms40, ms80, msl60, sparel, spare2},
ss-PBCH-BlockPower INTEGER (-60..50),
‘uplinkConfigCommon ‘UplinkConfigCommon| OPTIONAL,
supplementaryUplink SEQUENCE {
uplinkConfigCommon UplinkConfigCommon OPTIONAL
-- FFS: Add additional (selection) criteria determining when/whether the UE shall use the SUL frequency
} OPTIONAL, -- Cond SUL
tdd-UL-DL-Configuration TDD-UL-DL-ConfigCommon OPTIONAL, -- Cond TDD
tdd-UL-DL-configurationCommon2 TDD-UL-DL-ConfigCommon OPTIONAL, -- Cond TDD
pdcch-Conf igCommon PDCCH-Conf igCommon OPTIONAL,
pucch-ConfigCommon PUCCH-Con£ igCommon OPTIONAL,
lateNonCriticalExtension OCTET STRING OPTIONAL,

nonCriticalExtension SEQUENCE( } OPTIONAL




image28.png
-- ASN1START
-- TAG-BANDWIDTH-PART-START

BWP

}

BWP-Uplink :

}

BWP-UplinkCommon

}

BWP-UplinkDedicated

locationAndBandwidth
subcarrierSpacing
cyclicPrefix

bup-Id
buwp-Common
bwp-Dedicated

genericParameters

pucch-ConfigCommon

pucch-Config

configuredGrantConfig
srs-Config
beamFailureRecoveryConfig

SEQUENCE {
INTEGER (0..37949),
SubcarrierSpacing,

ENUMERATED { extended }

SEQUENCE {
BWP-Id,
BWP-UplinkCommon
BWP-UplinkDedicated

SEQUENCE {
BWE,
SetupRelease { RACH-ConfigCommon }
SetupRelease { PUSCH-ConfigCommon }
SetupRelease { PUCCH-ConfigCommon }
SEQUENCE {
SetupRelease { PUCCH-Config }
SetupRelease { PUSCH-Config }
SetupRelease { ConfiguredGrantConfig }
SetupRelease { SRS-Config }
SetupRelease { BeamFailureRecoveryConfig }

OPTIONAL

OPTIONAL,
OPTIONAL,

OPTIONAL,
OPTIONAL,
OPTIONAL,

OPTIONAL,
OPTIONAL,
OPTIONAL,
OPTIONAL,
OPTIONAL,

-- Need

-- Need
-- Need

-- Need
-- Need
-- Need

Need
Cond
Need
-- Need
-- Cond

===

M
SetupOnly
M

M
SpCellOnly
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The IE PUSCH-Config is used to configure the UE specific PUSCH parameters applicable to a particular BWP.

-- ASNISTART
-- TAG-PUSCH-CONFIG-START

PUSCH-Config
datascramblingTdentityPUSCH
txConfig
dmrs-UplinkForPUSCH-MappingTypeA
dmrs-UplinkForPUSCH-MappingTypeB

pusch-Powercontrol
frequencyHopping
frequencyHoppingOffsetLists
resourceallocation
pusch-TimeDomainAllocationList
pusch-AggregationFactor
mcs-Table
‘mcs-TableTransformprecoder|
transformPrecoder
codebooksubset

maxRank
rbg-Size

PUSCH-Config information element

SEQUENCE {
INTEGER (0..1023) OPTIONAL, -- Need M
ENUMERATED {codebook, nonCodebook} OPTIONAL, -- Need S
SetupRelease { DMRS-UplinkConfig } OPTIONAL, -- Need M
SetupRelease { DMRS-UplinkConfig } OPTIONAL, -- Need M
PUSCH-PowerControl OPTIONAL, -- Need M
ENUMERATED {model, mode2} OPTIONAL, -- Need S
SEQUENCE (SIZE (1..4)) OF INTEGER (1.. maxNrofPhysicalResourceBlocks-1) OPTIONAL, -- Need M
ENUMERATED { resourceAllocationType0, resourceAllocationTypel, dynamicSwitch},
SetupRelease { PUSCH-TimeDomainResourceAllocationList } OPTIONAL, -- Need M
ENUMERATED { n2, n4, n8 } OPTIONAL, -- Need S
ENUMERATED {gam256, sparel} OPTIONAL, -- Need S
ENUMERATED {gam256, sparel} OPTIONAL, -- Need S
ENUMERATED {enabled, disabled} OPTIONAL, -- Need S
ENUMERATED {fullyAndPartialAndNonCoherent, partialAndNonCoherent,

nonCoherent} OPTIONAL, -- Cond codebookBased

INTEGER (1..4) OPTIONAL, -- Cond codebookBased
ENUMERATED { config2} OPTIONAL, -- Need S
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mes-Tal

PUSCH-Config field descriptions

codebookSubset

Subset of PMIs addressed by TPMI, where PMIs are those supported by UEs with maximum coherence capabilities Corresponds to L1 parameter 'ULCodebookSubset' (see
38.211, section 6.3.1.5).

dataScramblingldentityPUSCH

Identifer used to initalite data scrambling (c_init) for both PUSCH. Corresponds to L1 parameter 'Data-scrambling-Identity’ (see 38.211, section 6.3.1.1).
dmrs-UplinkForPUSCH-MappingTypeA

DMRS configuration for PUSCH transmissions using PUSCH mapping type A (chosen dynamically via PUSCH-TimeDomainResourceAllocation).
dmrs-UplinkForPUSCH-MappingTypeB

DMRS configuration for PUSCH transmissions using PUSCH mapping type B (chosen dynamically via PUSCH-TimeDomainResourceAllocation).

frequencyHopping

Configures one of two supported frequency hopping mode. If not configured, frequency hopping is not configured. Corresponds to L1 parameter 'Frequency-hopping-PUSCH'
(see 38.214, section 6).

frequencyHoppingOffsetLists

Set of frequency hopping offsets used when frequency hopping is enabled for granted transmission (not msg3) and type 2 Corresponds to L1 parameter 'Frequency-hopping-
offsets-set' (see 38.214, section 6.3).

maxRank

Subset of PMIs addressed by TRIs from 1 to ULmaxRank. Corresponds to L1 parameter 'ULmaxRank’ (see 38.211, section 6.3.1.5).

mcs-Table

Indicates which MCS table the UE shall use for PUSCH without transform precoder Corresponds to L1 parameter 'MCS-Table-PUSCH' (see 38.214, section 6.1.4) If the field is

absent the UE aiﬁlies the value 64QAM
ndicates whicl table the UE shall use for PUSCH with transform precoding Corresponds to L1 parameter 'MCS-Table-PUSCH-transform-precoding’ (see 38.214, section

6.1.4) If the field is absent the UE applies the value 64QAM
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For Msg3 PUSCH transmission, the UE shall consider the transform precoding either 'enabled' or 'disabled’ according to
the higher layer configured parameter msg3-transformPrecoding.

For PUSCH transmission scheduled with a DCIL:

- If the DCI with the scheduling grant was received with DCI format 0_0, the UE shall, for this PUSCH
transmission, consider the transform precoding either enabled or disabled according to the higher layer
configured parameter msg3-transformPrecoding.

- If the DCI with the scheduling grant was not received with DCI format 0_0

- If'the UE is configured with the higher layer parameter [fransform-precoding-scheduled], the UE shall, for
this PUSCH transmission, consider the transform precoding either enabled or disabled according to this
parameter.

- If'the UE is not configured with the higher layer parameter [transform-precoding-scheduled), the UE shall,
for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the
higher layer configured parameter msg3-transformPrecoding.

For PUSCH transmission without grant

- Ifthe UE is configured with the higher layer parameter [transform-precoding-TWG], the UE shall, for this
PUSCH transmission, consider the transform precoding either enabled or disabled according to this parameter.

- If the UE is not configured with the higher layer parameter [transform-precoding-TWG], the UE shall, for this
PUSCH transmission, consider the transform precoding either enabled or disabled according to the higher layer
configured parameter msg3-transformPrecoding.
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Currently, 
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