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1. Introduction
The intention of this contribution is to clarify the configuration of CFRA preambles.
2. Discussion
According to the current specs, in the RACH-ConfigCommon, the preamble reserved for each SSB is mainly configured by the two IE:
· ssb-perRACH-OccasionAndCB-PreamblesPerSSB
· The meaning of this field is twofold: the CHOICE conveys the information about the number of SSBs per RACH occasion (L1 parameter 'SSB-per-rach-occasion'). Value oneEight corresponds to one SSB associated with 8 RACH occasions, value oneFourth corresponds to one SSB associated with 4 RACH occasions, and so on. The ENUMERATED part indicates the number of Contention Based preambles per SSB (L1 parameter 'CB-preambles-per-SSB'). Value n4 corresponds to 4 Contention Based preambles per SSB, value n8 corresponds to 8 Contention Based preambles per SSB, and so on. 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 in the RACH resources defined in RACH-ConfigCommon, excluding preambles used for other purposes (e.g. for SI request). If the field is absent, the all 64 preambles are available for RA. The setting should be consistent with the setting of ssb-perRACH-OccasionAndCB-PreamblesPerSSB, i.e. it should be a multiple of the number of SSBs per RACH occasion.
With the two IEs above, the mapping between SSB and preambles are specified in 38.213 section “8.1 Random access preamble”, as follow:
--------------------------------------------------------------- From 38.213 8.1 Random access preamble Start ----------------------------------------------------------
/*omitted*/














A UE is provided a number  of SS/PBCH blocks associated with one PRACH occasion and a number  of contention based preambles per SS/PBCH block per valid PRACH occasion by ssb-perRACH-OccasionAndCB-PreamblesPerSSB. If , one SS/PBCH block is mapped to  consecutive valid PRACH occasions and  contention based preambles with consecutive indexes associated with SS/PBCH block , , per valid PRACH occasion start from preamble index 0. If ,  contention based preambles with consecutive indexes associated with SS/PBCH block , , per valid PRACH occasion start from preamble index  where  is provided by totalNumberOfRA-Preambles and is an integer multiple of . 
/*omitted*/
--------------------------------------------------------------- From 38.213 8.1 Random access preamble end ----------------------------------------------------------


Based on the description above, it can be observed that, the number of preambles “reserved for each SSB” (NOTE: there is no clear description whether the CFRA preambles following the CBRA preambles are reserved for the same SSB) should be  . Within the  preambles, the number of preambles reserved for CBRA equals to “CB-preambles-per-SSB”, and the reset preambles are reserved for CFRA.





Observation 1: In RACH-ConfigCommon, in case N>1, the CBRA preambles reserved for SSB n should be [n*, n*+ R) , and the preambles located in [n*+ R , (n+1)*) are reserved for CFRA, where the is provided by totalNumberOfRA-Preambles, N (i.e. SSB-per-rach-occasion) and R (i.e. CB-preambles-per-SSB) are provided by ssb-perRACH-OccasionAndCB-PreamblesPerSSB). 

In the current 38.331, the ASN.1 for the configuration of CFRA resource can be found as follow:
---------------------------------------------------------------------------------------- From 38.331 ------------------------------------------------------------------------------------------
RACH-ConfigDedicated information element
/*omitted*/
CFRA ::=                    SEQUENCE {
    occasions                       SEQUENCE {
        rach-ConfigGeneric              RACH-ConfigGeneric,
        ssb-perRACH-Occasion            ENUMERATED {oneEighth, oneFourth, oneHalf, one, two, four, eight, sixteen}  OPTIONAL  -- Cond SSB-CFRA
    }                                                                                                               OPTIONAL, -- Need S
    resources                       CHOICE {
        ssb                             SEQUENCE {
            ssb-ResourceList                SEQUENCE (SIZE(1..maxRA-SSB-Resources)) OF CFRA-SSB-Resource,
            ra-ssb-OccasionMaskIndex        INTEGER (0..15)
        },
        csirs                           SEQUENCE {
            csirs-ResourceList              SEQUENCE (SIZE(1..maxRA-CSIRS-Resources)) OF CFRA-CSIRS-Resource,
            rsrp-ThresholdCSI-RS            RSRP-Range
        }
    },
    ...,
    [[
    totalNumberOfRA-Preambles-v1530 INTEGER (1..63)                         OPTIONAL        -- Cond Occasions
    ]]
}

CFRA-SSB-Resource ::=           SEQUENCE {
    ssb                             SSB-Index,
    ra-PreambleIndex                INTEGER (0..63),
    ...
}
/*omitted*/

------------------------------------------------------------------------------------------ From 38.331 --------------------------------------------------------------------------------------------
Based on the structure above, it can be observed that, for each SSB, one ra-PreambleIndex can be configured in CFRA-SSB-Resource. And once the SSB is selected, the ra-PreambleIndex configured will be used in the preamble transmission. According to the current specs, in case the dedicated resource pool is not configured (i.e. the IE occasions is absent), the RACH resources defined in RACH-ConfigCommon will be used. In such case, the following two understandings need to be clarified for the allocation of CFRA preambles for one SSB,
· 


Alt1: The CFRA preamble for SSB n can only be selected among the CFRA preambles reserved for the SSB n, and the CFRA preamble reserved for SSB n refer to the CFRA preambles within [n*+ R , (n+1)*) , where the is provided by totalNumberOfRA-Preambles, N (i.e. SSB-per-rach-occasion) and R (i.e. CB-preambles-per-SSB) are provided by ssb-perRACH-OccasionAndCB-PreamblesPerSSB).
· Alt2: The CFRA preamble for one SSB can be selected among the all the CFRA preambles reserved within the RO.
For example, if the SSB-per-rach-occasion is 2, CB-preambles-per-SSB is 24, and the totalNumberOfRA-Preambles is 60, according the mapping principles given in subclause 8.1 of TS 38.213, the preambles allocation for each SSB within one RO is shown in the figure below: 


In example above, in case the NW want allocate one CFRA preamble for SSB0 during the reconfiguration with sync, then the question is, whether the NW can only select the preambles among the preambles 24-29, or the NW can also select the preamble from preambles 54-59?
In alternative 1, for the CFRA preambles of SSB 0, the CFRA preambles can only be selected from the preambles 24-29. However, in the alternative 2, the NW can select the CFRA preambles for SSB0 from either preambles 24-29 or from preambles 54-59.
Proposal 1: In case RACH resources defined in RACH-ConfigCommon is used in CFRA, RAN2 is kindly asked to clarify which of the following two alternative is the correct understanding:
· 


Alt1: The CFRA preamble for SSB n can only be selected among the CFRA preambles reserved for the SSB n, and the CFRA preamble reserved for SSB n refer to the CFRA preambles within [n*+ R , (n+1)*) , where the is provided by totalNumberOfRA-Preambles, N (i.e. SSB-per-rach-occasion) and R (i.e. CB-preambles-per-SSB) are provided by ssb-perRACH-OccasionAndCB-PreamblesPerSSB).
· Alt2: The CFRA preamble for one SSB can be selected among the all the CFRA preambles reserved within the RO.
From NW’s point of view, we see some benefit on the alternative 2 (i.e. The CFRA preamble for one SSB can be selected among the CFRA preambles reserved for any SSBs within the RO.), which may bring more flexibility on the NW side, especially in case all the preamble reserved for one SSB are drained by the on-going handover procedure. In addition, based on the current specs, the UE is not required to do any verification on the preamble allocated for CFRA and we don’t find any clear definition on the “CFRA preambles reserved for one SSB”, we think the alternative 2 is allowed in stage 3 specs. Therefore, we given our proposal as follow:  
Proposal 2: RAN2 confirms that the UE is not required to do any verification on the preambles allocated for CFRA, and the CFRA preamble for one SSB can be selected among the all CFRA preambles reserved within the RO.
NOTE: Since it is align with the stage3 specs, we assume no CR is needed, and a clarification in chairman notes is enough.
3. Conclusion and proposals
RAN2 is kindly asked to consider the observation and proposals as follow: 





Observation 1: In RACH-ConfigCommon, in case N>1, the CBRA preambles reserved for SSB n should be [n*, n*+ R) , and the preambles located in [n*+ R , (n+1)*) are reserved for CFRA, where the is provided by totalNumberOfRA-Preambles, N (i.e. SSB-per-rach-occasion) and R (i.e. CB-preambles-per-SSB) are provided by ssb-perRACH-OccasionAndCB-PreamblesPerSSB). 

Proposal 1: In case RACH resources defined in RACH-ConfigCommon is used in CFRA, RAN2 is kindly asked to clarify which of the following two alternative is the correct understanding:
· 


[bookmark: _GoBack]Alt1: The CFRA preamble for SSB n can only be selected among the CFRA preambles reserved for the SSB n, and the CFRA preamble reserved for SSB n refer to the CFRA preambles within [n*+ R , (n+1)*) , where the is provided by totalNumberOfRA-Preambles, N (i.e. SSB-per-rach-occasion) and R (i.e. CB-preambles-per-SSB) are provided by ssb-perRACH-OccasionAndCB-PreamblesPerSSB).
· Alt2: The CFRA preamble for one SSB can be selected among the all the CFRA preambles reserved within the RO.
Proposal 2: RAN2 confirms that the UE is not required to do any verification on the preambles allocated for CFRA, and the CFRA preamble for one SSB can be selected among the all CFRA preambles reserved within the RO.
NOTE: Since it is align with the stage3 specs, we assume no CR is needed, and a clarification in chairman notes is enough.
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