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Introduction
In the RAN3 LS on PRACH configuration conflict detection, RAN3 asks RAN1 the following questions [1]:
· In LTE, only frequency resource and preamble sequence generation (Root Sequence Index) information is coordinated between two neighbour nodes. RAN3 would like to know whether the same principle should apply for PRACH configuration information exchange for NR. RAN3 would like to have guidance from RAN1 and RAN2 on the list of PRACH configuration parameters to be exchanged on network interfaces for PRACH configuration conflict detection.
Proposed responses in [2-6]
The following proposals were made for responding the RAN3 LS [2-6]
	Company
	Proposals 

	CATT[2]
	In NR, in addition to the coordination of PRACH resource allocation in frequency-domain and in preamble sequence generation (Root Sequence Index) information, the coordination of the PRACH resource allocation in time-domain among adjacent cells is also required for the detection of PRACH configuration conflict. PRACH resources may be configured for supporting multiple purposes, such as the initial access, Beam Failure Recovery, etc. The information of the configured PRACH resources, regardless of the purpose of the PRACH resources, need to be exchanged among adjacent cells for PRACH configuration conflict detection.
The following is a list of high-layer parameters related to the configuration of the PRACH resources:
· prach-ConfigurationIndex (e.g., in RACH-ConfigGeneric) 
· prach-RootSequenceIndex  (e.g., in RACH-ConfigCommon)
· restrictedSetConfig  (e.g., in RACH-ConfigCommon)
· zeroCorrelationZoneConfig (e.g., in RACH-ConfigGeneric)
· freqBandIndicatorNR (e.g., in FrequencyInfoUL)
· absoluteFrequencyPointA (e.g., in FrequencyInfoUL) 
· locationAndBandwidth (e.g., in UL BWP)
· scs-SpecificCarrierList (e.g., in FrequencyInfoUL) 
· frequencyShift7p5khz (e.g., in FrequencyInfoUL) 
· msg1-FDM (e.g., in RACH-ConfigGeneric)
· msg1-FrequencyStart (e.g., in RACH-ConfigGeneric)
· msg1-SubcarrierSpacing  (e.g., in  RACH-ConfigCommon)
· rootSequenceIndex-BFR(e.g., BeamFailureRecoveryConfig)


	Intel[3]
	Potential NR PRACH transmissions occasions in frequency domain may be either 1, 2, 4, or 8 PRACH transmission occasions. Therefore, gNBs should exchange absolute frequency starting position, the PRACH frequency resources (determined by higher layer parameter msg1-FDM), and preamble sequence generation (determined by higher layer parameter prach-RootSequenceIndex, and zeroCorrelationZoneConfig). It should be noted that absolute frequency starting position is determined by several parameters, absoluteFrequencyPointA (which indicate point A), offsetToCarrier (which indicate first usable resource of a cell from point A), locationAndBandwidth (which indicate starting position of uplink BWP from first usable resource of a cell), and msg1-FrequencyStart (which indicate starting position of first PRACH frequency resource).

	Samsung[4]
	RAN1 can confirm that the similar principle can apply for PRACH configuration information exchange for NR. Similar to LTE, the parameters related to frequency resource and preamble sequence generation (Root Sequence Index) information is coordinated between two neighbour nodes, which are 
· prach-RootSequenceIndex
· zeroCorrelationZoneConfig 
· msg1-FDM
· msg1-FrequencyStart
In addition to these parameters similar in LTE, some additional parameters related to preamble SCS configuration and time domain RACH resource configuration (for example, periodicity, location of frame containing RACH, etc.) could be useful for the purpose of avoiding or reducing the probability of the failure scenario, which are:
· msg1-SubcarrierSpacing
· prach-ConfigurationIndex
· restrictedSetConfig


	Huawei[5]
	Regarding RAN3 question whether the same principle should apply for PRACH configuration information exchange for NR, RAN1 consider that in addition to the frequency resource and preamble sequence generation information, time resource can also be exchanged and may be beneficial, due to the support of asynchronous DC and CA operation in NR.  
In addition, NR will support 2-step RACH operation in Rel-16 where PRACH and PUSCH will be transmitted together in TDM manner as MsgA. The PRACH resource of 2-step RACH and 4-step RACH can be shared or separated. If the 2-step RACH and 4-step RACH have separate PRACH configuration, there can be two sets of PRACH configuration parameters. Furthermore, for 2-step RACH, the conflict detection due to the introduction of MsgA PUSCH may also be considered, and if needed, the information of MsgA PUSCH can also be exchanged, which is up to RAN3 to further discuss.

	Vivo[6]
	1. In addition to the locationAndBandwidth of the BWP containing RACH resource, the subcarrierSpacing of the BWP should also be provided. Firstly, the locationAndBandwidth of the BWP is expressed in terms of the BWP SCS which can be different from that of msg1, so the BWP SCS is necessary to help UE identify what the BWP is like. Secondly, gNB can provide a set of resource grids with different numerologies to UE through SCS-SpecificCarrier, but only after obtaining the BWP SCS, UE can know which resource grid should be used for the actual transmission/reception.
BWP ::=                             SEQUENCE {
    locationAndBandwidth                INTEGER (0..37949),
    subcarrierSpacing                   SubcarrierSpacing,
    cyclicPrefix                        ENUMERATED { extended }                                                 OPTIONAL    -- Need R
}
locationAndBandwidth
Frequency domain location and bandwidth of this bandwidth part. The value of the field shall be interpreted as resource indicator value (RIV) as defined TS 38.214 [19] with assumptions as described in TS 38.213 [13], clause 12, i.e. setting =275. The first PRB is a PRB determined by subcarrierSpacing of this BWP and offsetToCarrier (configured in SCS-SpecificCarrier contained within FrequencyInfoDL / FrequencyInfoUL / FrequencyInfoUL-SIB / FrequencyInfoDL-SIB within ServingCellConfigCommon / ServingCellConfigCommonSIB) corresponding to this subcarrier spacing. In case of TDD, a BWP-pair (UL BWP and DL BWP with the same bwp-Id) must have the same center frequency (see TS 38.213 [13], clause 12)
2. Some preambles can be assigned for OSI request, do we need to add ra-PreambleStartIndex for SI request into the list?
SI-RequestResources ::=             SEQUENCE {
    ra-PreambleStartIndex               INTEGER (0..63),
    ra-AssociationPeriodIndex           INTEGER (0..15)                                                     OPTIONAL,   -- Need R
    ra-ssb-OccasionMaskIndex            INTEGER (0..15)                                                     OPTIONAL    -- Need R
}
Another question is that do we need to list all possible sources of the concerned parameters? 
Some parameters can be configured through multiple sources. For example, both frequencyInfoUL-SIB and frequencyInfoUL can provide point A. Moreover, some parameters are conditionally present, for example, point A in frequencyInfoUL-SIB is stated as ‘Cond FDD-OrSUL’. According to the description of FDD-OrSUL, if it is a TDD case, the pointA field is absent in frequencyInfoUL-SIB, UE should refer to the point A in frequencyInfoDL-SIB. In this case, do we need to list the frequencyInfoDL-SIB as a source of pointA in the LS reply?
FrequencyInfoUL-SIB ::=                 SEQUENCE {
    frequencyBandList                   MultiFrequencyBandListNR-SIB                            OPTIONAL,   -- Cond FDD-OrSUL
    absoluteFrequencyPointA             ARFCN-ValueNR                                           OPTIONAL,   -- Cond FDD-OrSUL
	FDD-OrSUL
	The field is mandatory present if this FrequencyInfoUL-SIB is for the paired UL for a DL (defined in a FrequencyInfoDL-SIB) or if this FrequencyInfoUL-SIB is for a supplementary uplink (SUL). It is absent otherwise (if this FrequencyInfoUL-SIB is for an unpaired UL (TDD).




	Qualcomm [6]
	The statement “In LTE, only frequency resource and preamble sequence generation (Root Sequence Index) information is coordinated between two neighbour nodes” in RAN3 LS is not really precise. The list of PRACH parameters exchanged between neighbor cells for LTE is provided in Subclause 9.2.50 of TS36.423. For NR, the PRACH parameters similar to ones for LTE and msg1-SubcarrierSpacing should be included in the information exchange, which is sufficient to generate the preamble sequence provided in Subclause 6.3.3.1 of TS38.211.
NR has different waveform generation method for PRACH than LTE. In order to avoid the PRACH collision, the waveform generation should be known to the neighbor cells. Hence, the parameters in Subclause 5.3.2 of TS38.211 shoud be part of the information exchange.  
Another aspect that is different from LTE is multi-beam operation which should help PRACH collision mitigation from spatial domain. In particular, the following information should be helpful: 
· For CBRA, SSB transmission beam information ssb-PositionsInBurst and SSB-RO mapping ssb-perRACH-OccasionAndCB-PreamblesPerSSB
For CFRA, the resource for ssb or resource for CSI-RS (in resources IE of RACH-ConfigDedicated in TS 38.331).

	Huawei[6]
	2-step RACH is a WI without RAN3 scope such that they may not be aware of this. However I’d not say it is not in the scope of RAN3 SON WI at this moment, but perhaps you have more information that could be shared on whether there is clear guidance anywhere that RAN3 SON only include the configuration of Rel15 PRACH configurations. If so, it is a pity that the conflict of PRACH configurations would still may happen in real deployment; if not, it would be open to us to provide all necessary/useful information for RAN3 to evaluate. We don’t aim to agree that the MSGA configuration(including preamble+PUSCH) should be exchanged in RAN1 for now, but as explained in our draft LS we consider it would be good to tell RAN3 there is such possibility, and let them to further decide.

	Nokia[6]
	From Nokia we are fine with the proposed information related the PRACH sequences, formats and frequency domain resources. 
However, we have concerns related to how the SON functionality would utilize the information on the time domain allocation? For this to be useful information, the SON would also need to have information on the absolute location in time of the SSBs for each gNB.
According to our understanding the PRACH sequences and formats and frequency domain resources should be sufficient information for the SON to resolve potential conflicts.

	Samsung[6]
	Maybe we can add one more part in the note to tell RAN3 that these parameters are configured per BWP, (which ends up different values for the same parameter, e.g.,  msg1-FrequencyStart (e.g., in RACH-ConfigGeneric).

	ZTE[6]
	we can let RAN3 know 2-step RACH is an important deployment case in Rel-16 and RAN3 can decide whether to choose the 2-step RACH parameters as the scope of RAN3 SON.
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Further Discussion
The PRACH configuration conflict would take place when two or more adjacent cells are expecting to receive an Msg1 with the same PRACH sequence and format at the valid PRACH resources of two or more adjacent cells, which have: 
· the same PRACH sequence and format, and
· the same time allocation, and
· the same frequency allocation

Thus, the determination of whether there is a PRACH configuration conflict requires the exchanges of the RACH configurations related to PRACH preamble sequence and format, the allocation of the RACH occasions in time-domain and in frequency-domain for all valid RO resources.
RACH configuration parameters
In the following, we provide a list of the RACH configuration parameters that may need to be exchanged among gNBs for PRACH configuration conflict detection (Note: Each of these parameters may be a subparameter of multiple other parameters and some of these parameters may be configured under certain conditions. Details of the definitions of these parameters are defined in TS 38.331).
RACH configuration parameters related to the PRACH preamble sequences and formats:
· prach-ConfigurationIndex (e.g., in RACH-ConfigGeneric) 
· CATT, Samsung,vivo
· prach-RootSequenceIndex  (e.g., in RACH-ConfigCommon)
· CATT, Intel,vivo
· restrictedSetConfig  (e.g., in RACH-ConfigCommon)
· CATT, Samsung,vivo
· zeroCorrelationZoneConfig (e.g., in RACH-ConfigGeneric)
· CTT, Intel,vivo
· msg1-SubcarrierSpacing (e.g., in RACH-ConfigCommon)
· CATT, Samsung,vivo
· rootSequenceIndex-BFR(e.g., in BeamFailureRecoveryConfig)
· CATT,vivo

RACH configuration parameters related to the allocation of the RACH resources in time
· prach-ConfigurationIndex (e.g., in RACH-ConfigGeneric)
· CATT, vivo
· msg1-SubcarrierSpacing  (e.g., in RACH-ConfigCommon)
· CATT,vivo

RACH configuration parameters related to the the allocation of the RACH resources in frequency
· absoluteFrequencyPointA (e.g., in FrequencyInfoUL) 
· CATT, Intel,vivo
· scs-SpecificCarrierList (e.g., in FrequencyInfoUL) 
· CATT,vivo
· freqBandIndicatorNR (e.g., in FrequencyInfoUL)
· CATT,vivo
· frequencyShift7p5khz (e.g., in FrequencyInfoUL) 
· CATT,vivo
· msg1-FDM (e.g., in RACH-ConfigGeneric)
· CATT, Intel,vivo
· msg1-FrequencyStart (e.g., in RACH-ConfigGeneric)
· CATT, Intel,vivo
· msg1-SubcarrierSpacing  (e.g., in  RACH-ConfigCommon)
· CATT,vivo
· offsetToCarrier (e.g., in SCS-SpecificCarrier)
· Intel,vivo
· locationAndBandwidth (e.g., in UL BWP), 
· CATT, Intel, vivo
· subcarrierSpacing (e.g., in UL BWP, in SCS-SpecificCarrier ), 
· vivo

RACH configuration parameters related to the valid RACH resources where the UE may transmit Msg1
· ssb-PositionsInBurst (SIB1)
· ssb-perRACH-OccasionAndCB-PreamblesPerSSB
· tdd-UL-DL-ConfigurationCommon

Responses to RAN3 LS
We may take one of the following options to response RAN3’s questions:
Option 1: Provide a complete list configuration parameters that are related to 
· PRACH preamble sequences and formats
· allocation of the RACH resources in absolute frequency
· allocation of the RACH resources in time-domain
· [bookmark: OLE_LINK7]the validity of the RACH resources where the UE may transmit Msg1

Option 2: Provide the configuration parameters that are related to
· PRACH preamble sequences and formats
· allocation of the absolute RACH resources in absolute frequency
· allocation of the RACH resources in time-domain 
· Add a note in the reply to RAN3 that UE may only transmit Msg1 in valid RACH resources, i.e., not all of the configured RACH resource are valid for UE to transmit Msg1, and the validation of RACH is defined in T38213.
Conclusion
According to the feedback in offline discussion and email exchanges, it seems some companies prefer Option  1 while others prefer. A draft reply LS is prepared with the consideration of both options.
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