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1 Introduction

At RAN#85, the work item for 2-step RACH has been updated adding the CFRA support for HO. Great progress has been made in last RAN2#108 meeting. Agreements are achieved as follows:
Agreements for HO 2-step RA:

1 2-step CFRA and 4-step CFRA cannot be configured simultaneously for a BWP

2 For HO 2-step CFRA, the UE will monitor the PDCCH of the target cell for the response from the gNB identified by the C-RNTI while the msgB-ResponseWindow is running. The RA procedure is considered successful upon reception of a transmission addressed to the C-RNTI containing at least the 12 bit TAC MAC CE.

3 Rebuilding is NOT supported: This means the CFRA payload size matches one of the payload sizes for CBRA and UE includes C-RNTI in MSGA for CFRA

4 In case of 2-step CFRA, once MSGA is transmitted the UE monitors MSGB-RNTI (in addition to C-RNTI – i.e. same as CBRA)

5 The initial RA type is always determined to be 2-step RA if 2-step CFRA is configured in HO

6 Similar to 4-step RA, the UE then searches for a suitable CFRA beam with configured 2-step CFRA resources 

7 RAN2 assumes that SSB and CSI-RS based 2-step CFRA can be supported.  We assume that if there are RAN1 impact then CSI-RS configuration will not be supported.    

8 The PUSCH resource for 2-step CFRA associated with the dedicated preamble will be configured to the UE via dedicated signalling (i.e. will not be included in SIB1).  FFS how and when the PUSCH resources is releases

9 2-step CFRA is configured only on BWP where 2-step CBRA is configured 

Regarding 2-step RA resources allocation, only 2-step CBRA are taken into consideration. More datails are needed on how to configure PUSCH resource for 2-step CFRA associated with the dedicated preamble via dedicated signalling. The PUSCH configuration for 2-step CFRA is discussion in this paper.
2 Discussion
In handover procedure, reconfiguration with sync signalling is transparently transmitted to UE. If 2-step CFRA resources for handover is included in this dedicated signalling, UE will initiate 2-step RA. It was agreed that 2-step CFRA is configured only on BWP where 2-step CBRA is configured. As in legacy 4-step RA, if there is no suitable CFRA beam, UE can switch to 2-step CBRA attempts. Furthermore, rebuilding is not supported in 2-step RA. NW shall support the configurations that the TB size of PUSCH configuration for 2-step CFRA matches that of 2-step CBRA. 
There are two options proposed on how to configure PUSCH resource for 2-step CFRA.
Option1: Up to two PUSCH configurations for 2-step CBRA and an additional PUSCH configuration for 2-step CFRA, as shown in Figure 1. PUSCH configurations are allocated independently between CBRA and CFRA.NW can support the configuration that the TB size configured for 2-step CFRA matches one of that for 2-step CBRA. 
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Figure 1 PUSCH configurations for 2-step RA (Option1)
Option2: Up to two PUSCH configurations for 2-step RA. NW indicate one of the configuraiton for 2-step CFRA, as shown in Figure 2. It obvious that the TB size configured for 2-step CFRA matches that for 2-step CBRA with shared PUSCH configuration. To avoid PUSCH resources collision with 2-step CBRA, time/frequency domain allocation of the PUSCH configuration can be reassigned when it is configured for 2-step CFRA. 
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Figure 2 PUSCH configurations for 2-step RA (Option2)
Option 2 may have issues since a single PUSCH configuration is shared between 2-step CBRA and 2-step CFRA, it seems some mechanisms are needed to further differentiate the PRUs in the same PUSCH configuration to be used for 2-step CFRA or 2-step CBRA. Thus, we prefer to choose option 1 for simplicity.

The corresponding TP for option 1 is also provided in the Annex.

Proposal 1 Parameters of PUSCH configuration for 2-step CFRA are configured independently of CBRA PUSCH resources.

Proposal 2 The TB size configured for 2-step CFRA should match one of those for 2-step  CBRA to avoid rebuilding issue.

Proposal 3 Endorse the TP for option1.
3 Conclusion

Based on the discussion in section 2 we propose the followings:
Proposal 4 Parameters of PUSCH configuration for 2-step CFRA are configured independently of CBRA PUSCH resources.

Proposal 5 The TB size configured for 2-step CFRA should match one of those for 2-step  CBRA to avoid rebuilding issue..
Proposal 6 Endorse the TP for option1.
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5 Draft TP
–
RACH-ConfigDedicated

The IE RACH-ConfigDedicated is used to specify the dedicated random access parameters.

RACH-ConfigDedicated information element

-- ASN1START

-- TAG-RACH-CONFIGDEDICATED-START

RACH-ConfigDedicated ::=        SEQUENCE {

    cfra                            CFRA                                                                    OPTIONAL, -- Need S

    ra-Prioritization               RA-Prioritization                                                       OPTIONAL, -- Need N

..., 

[[

ra-PrioritizationTwoStep-r16
RA-Prioritization











       OPTIONAL, -- Need N

cfra-TwoStep-r16                CFRA-r16                                                                OPTIONAL  -- Need s                      

]]



}

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-r16 ::=                        SEQUENCE {

     occasionsTwoStepRA-r16             SEQUENCE {

        rach-ConfigGenericTwoStep-r16       RACH-ConfigGenericTwoStepRA-r16,

        ssb-perRACH-OccasionTwoStep-r16     ENUMERATED {oneEighth, oneFourth, oneHalf, one, two, four, eight, sixteen}

                                                                                                            OPTIONAL  -- Cond SSB-CFRA

}                                                                                                       OPTIONAL, -- Need M

    msgA-CFRA-PUSCH-r16




MsgA-PUSCH-Config-r16












 


    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-r16           INTEGER (1..63)                                                         OPTIONAL -- Cond Occasions

    ]]

}
CFRA-SSB-Resource ::=           SEQUENCE {

    ssb                             SSB-Index,

    ra-PreambleIndex                INTEGER (0..63),

    ...

}

CFRA-CSIRS-Resource ::=         SEQUENCE {

    csi-RS                          CSI-RS-Index,

    ra-OccasionList                 SEQUENCE (SIZE(1..maxRA-OccasionsPerCSIRS)) OF INTEGER (0..maxRA-Occasions-1),

    ra-PreambleIndex                INTEGER (0..63),

    ...

}



-- TAG-RACH-CONFIGDEDICATED-STOP

-- ASN1STOP

	CFRA-CSIRS-Resource field descriptions

	csi-RS
The ID of a CSI-RS resource defined in the measurement object associated with this serving cell.

	ra-OccasionList
RA occasions that the UE shall use when performing CF-RA upon selecting the candidate beam identified by this CSI-RS. The network ensures that the RA occasion indexes provided herein are also configured by prach-ConfigurationIndex and msg1-FDM for 4-step random access type or msgA-PRACH-ConfigurationIndex and msgA-RO-FDM for 2-step random access type. Each RACH occasion is sequentially numbered, first, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions; second, in increasing order of time resource indexes for time multiplexed PRACH occasions within a PRACH slot and Third, in increasing order of indexes for PRACH slots.

	ra-PreambleIndex
The RA preamble index to use in the RA occasions associated with this CSI-RS.


	CFRA field descriptions

	msgA-CFRA-PUSCH

PUSCH resource configuration(s) for msgA CFRA.

	occasions
RA occasions for contention free random access. If the field is absent, the UE uses the RA occasions configured in RACH-ConfigCommon in the first active UL BWP.

	occasionsTwoStep

RA occasions for contention free 2-step random access type. If the field is absent, the UE uses the RA occasions configured in RACH-ConfigCommonTwoStep in the first active UL BWP.

	ra-ssb-OccasionMaskIndex
Explicitly signalled PRACH Mask Index for RA Resource selection in TS 38.321 [3]. The mask is valid for all SSB resources signalled in ssb-ResourceList.

	rach-ConfigGeneric

Configuration of contention free random access occasions for CFRA. The UE shall ignore preambleReceivedTargetPower, preambleTransMax, powerRampingStep, ra-ResponseWindow signaled within this field and use the corresponding values provided in RACH-ConfigCommon.

	rach-ConfigGenericTwoStepRA

Configuration of contention free 2-step random access PRACH occasions for CFRA. The UE shall ignore msgA-PreambleReceivedTargetPower, preambleTransMax, msgA-TransMax, msgA-PreamblePowerRampingStep, msgB-ResponseWindow signaled within this field and use the corresponding values provided in RACH-ConfigCommonTwoStepRA.

	rach-ConfigGenericTwoStepRA
Configuration of contention free random access occasions for CFRA 2-step random access type. The UE shall ignore msgA-preambleReceivedTargetPower, preambleTransMax, msgA-powerRampingStep, msgB-ResponseWindow signaled within this field and use the corresponding values provided in RACH-ConfigCommonTwoStepRA.

	ssb-perRACH-Occasion

Number of SSBs per RACH occasion.

	ssb-perRACH-Occasion

Number of SSBs per RACH occasion for 2-step random access type.

	totalNumberOfRA-Preambles
Total number of preambles used for contention free random access in the RACH resources defined in CFRA, excluding preambles used for other purposes (e.g. for SI request). If the field is absent but the field occasions is present, the UE may assume all the 64 preambles are for RA. The setting should be consistent with the setting of ssb-perRACH-Occasion, if present, i.e. it should be a multiple of the number of SSBs per RACH occasion.

	msgA-CFRA-PUSCH 

Configuration of contention free 2-step random access PUSCH occasions for CFRA.


	CFRA-SSB-Resource field descriptions

	ra-PreambleIndex
The preamble index that the UE shall use when performing CF-RA upon selecting the candidate beams identified by this SSB.

	ssb
The ID of an SSB transmitted by this serving cell.


	RACH-ConfigDedicated field descriptions

	cfra
Parameters for contention free random access to a given target cell. If this field and cfra-TwoStep are absent, the UE performs contention based random access.

	cfra-TwoStep

Parameters for contention free 2-step random access type to a given target cell. Network ensures that cfra and cfra-TwoStep are not configured at the same time in the same uplink BWP. 

	ra-prioritization

Parameters which apply for prioritized random access procedure to a given target cell (see TS 38.321 [3], clause 5.1.1).

	ra-PrioritizationTwoStep

Parameters which apply for prioritized 2-step random access type procedure to a given target cell (see TS 38.321 [3], clause 5.1.1).


	Conditional Presence
	Explanation

	SSB-CFRA
	The field is mandatory present if the field resources in CFRA is set to ssb; otherwise it is absent.

	Occasions
	The field is optionally present, Need S, if the field occasions is present, otherwise it is absent.
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