


3GPP TSG-RAN WG2 Meeting #125                             R2-2401433
Athens, Greece, Feb 26- Mar 1, 2024

[bookmark: _GoBack]Source: 			ZTE Corporation, Qualcomm Incorporated
Title: 	Clarification on RACH-ConfigCommon used in CFRA
[bookmark: Source]Agenda item:		6.1.3.1
[bookmark: DocumentFor]Document for: 	Discussion and decision
1. Introduction
In current specification, network can configure the UE to perform CFRA in following cases:
· ReconfigurationWithSync;
· Beam failure recovery (CF-BFR);
· PDCCH order (e.g. SCell TA acquisition, LTM)
For CFRA, the network can provide dedicated RACH resources (e.g. preamble index), but it is not required to provide the entire RACH configuration in RACH dedicated configuration, and for some common configuration, the parameters from rach-ConfigCommon are assumed to be used. 
In Rel-15, for a given BWP of a cell, a UE can be configured with at most one rach-ConfigCommon, however, in Rel-17, after introducing RACH partitioning and RedCap, a UE may be configured with multiple sets of RACH common configuration in a BWP. Therefore, it is unclear which RACH common configuration should be used in CFRA. In this contribution, we discuss this issue and provide our proposal. 
2. Discussion
Based on TS 38.331, the ASN.1 of RACH-ConfigDedicated in reconfigurationWithSync is defined as below:
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-TwoStep-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 Mandatory
    }                                                                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 INTEGER (1..63)                      OPTIONAL -- Cond Occasions
    ]],
    [[
    msg1-RepetitionNum-r18          ENUMERATED {n2, n4, n8}        OPTIONAL -- Cond 4StepCFRArep
    ]]
}

CFRA-SSB-Resource ::=           SEQUENCE {
    ssb                             SSB-Index,
    ra-PreambleIndex                INTEGER (0..63),
    ...,
    [[
    msgA-PUSCH-Resource-Index-r16   INTEGER (0..3071)     OPTIONAL  -- Cond 2StepCFRA
    ]]

}
Although rach-ConfigGeneric is included in CFRA, according to the field description, it specifies that UE shall apply some fields provided in RACH-ConfigCommon. Moreover, there are other parameters should be obtained from RACH-ConfigCommon, such as ssb-perRACH-Occasion, msg1-SubcarrierSpacing, ….
	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.


Similarly, for CFRA triggered by PDCCH order, the DCI format 0_1 indicates preamble index, UL/SUL indicator, SSB index and so on, but the basic RACH configuration is based on the RACH-ConfigCommon. 
Observation 1: In case CFRA is triggered by ReconfigurationWithSync or PDCCH order, the UE shall check RACH-ConfigCommon in order to obtain the complete dedicated RACH configuration.
After RACH partitioning has been introduced in Rel-17, different features or feature combinations can be configured with different set(s) of RACH resources, and both sharedRO and separateRO are supported. The general configuration framework is shown in below figure:
[image: ]
Figure 1 RRC signalling structure of R17 RACH partitioning
As we can see, in case of separate RO, the UE is configured with more than one RACH-ConfigCommon, therefore, when CFRA is triggered, from UE perspective, it is unclear which RACH-ConfigCommon shall be used to generate the entire dedicated RACH configuration for CFRA. 
Observation 2: In Rel-17, a UE may be configured with more than one RACH-ConfigCommon, it is unclear which one should be used in CFRA.

BWP-UplinkCommon ::=                SEQUENCE {
    genericParameters                   BWP,
    rach-ConfigCommon                   SetupRelease { RACH-ConfigCommon }     OPTIONAL,   -- Need M
    pusch-ConfigCommon                  SetupRelease { PUSCH-ConfigCommon }    OPTIONAL,   -- Need M
    pucch-ConfigCommon                  SetupRelease { PUCCH-ConfigCommon }    OPTIONAL,   -- Need M
    ...,
    [[
    rach-ConfigCommonIAB-r16            SetupRelease { RACH-ConfigCommon }    OPTIONAL,   -- Need M
    useInterlacePUCCH-PUSCH-r16         ENUMERATED {enabled}                  OPTIONAL,   -- Need R
    msgA-ConfigCommon-r16               SetupRelease { MsgA-ConfigCommon-r16 }                                  OPTIONAL    -- Cond SpCellOnly2
    ]],
    [[
    additionalRACH-ConfigList-r17       SetupRelease { AdditionalRACH-ConfigList-r17 }               OPTIONAL, -- Cond SpCellOnly2
     ***ignore non-related part***
     
AdditionalRACH-ConfigList-r17 ::=       SEQUENCE (SIZE(1..maxAdditionalRACH-r17)) OF AdditionalRACH-Config-r17

AdditionalRACH-Config-r17 ::=       SEQUENCE {
    rach-ConfigCommon-r17               RACH-ConfigCommon          OPTIONAL,  -- Need R
    msgA-ConfigCommon-r17               MsgA-ConfigCommon-r16      OPTIONAL,  -- Need R
    ...
}
Currently, we have the following statement (in red) in the field description of rach-ConfigCommon in BWP-UplinkCommon. Please note that IE “rach-ConfigCommon” is called instead of “rach-ConfigCommon-r17”, it gives the impression that legacy Rel-15 rach-ConfigCommon will be used in CFRA. 
	rach-ConfigCommon
Configuration of cell specific random access parameters which the UE uses for contention based and contention free random access as well as for contention based beam failure recovery in this BWP. The NW configures SSB-based RA (and hence RACH-ConfigCommon) only for UL BWPs if the linked DL BWPs (same bwp-Id as UL-BWP) are the initial DL BWPs or DL BWPs containing the SSB associated to the initial DL BWP or DL BWPs associated with nonCellDefiningSSB or, for (e)RedCap UEs, the (e)RedCap-specific initial downlink BWP. The network configures rach-ConfigCommon, whenever it configures contention free random access (for reconfiguration with sync or for beam failure recovery). For (e)RedCap-specific initial uplink BWP, rach-ConfigCommon is always configured when msgA-ConfigCommon is configured in this BWP.


Observation 3: RRC spec implies that Rel-15 RACH-ConfigCommon will be used in CFRA.
However, in MAC spec, RACH resource set is selected upon the initialization of RACH procedure. For example, for RedCap UEs, in section 5.1.1b in TS 38.321, when CFRA RACH resources are provided to the UE, the UE is required to select the set of RACH resources that associated with RedCap indication upon RACH initialization, this means that when the RACH resources with RedCap indication is configured with “separate RO”, then the Rel-17 rach-ConfigCommon-r17 together with RedCap-specific RACH resource set will be selected. 
However, for non-RedCap UEs configured with CFRA resources, the UE is required to select the set of RACH resources that not associated with any feature, so Rel-15 rach-ConfigCommon will be selected. 
	TS 38.321
[bookmark: _Toc155996139]5.1.1b	Selection of the set of Random Access resources for the Random Access procedure
The MAC entity shall:
   ***omit non-related part***
1>	else if contention-free Random Access Resources have been provided for this Random Access procedure and RedCap is applicable for the current Random Access procedure and there is one set of Random Access resources available that is only configured with RedCap indication:
2>	select this set of Random Access resources for this Random Access procedure.
1>	else:
2>	select the set of Random Access resources that are not associated with any feature indication (as specified in clause 5.1.1c) for the current Random Access procedure.


Observation 4: For RedCap UEs, the MAC spec shows that Rel-17 RACH-ConfigCommon will be selected upon RACH initialization when CFRA is triggered and RedCap-specific RACH resource set is configured with separateRO.
Based on above observations, for RedCap UEs, there are conflicts between RRC and MAC specification. Considering the network may configure different values for parameters in Rel-15 rach-ConfigCommon and Rel-17 rach-ConfigCommon, then if the UE and network have different implementations, then inter-operability issue will occur. To avoid such inter-operability issue, we suggest RAN2 to clarify which one of below understandings is correct. 
· Understanding 1: When CFRA is triggered, the configured dedicated RACH resource is always linked to Rel-15 rach-ConfigCommon. 
· Understanding 2: When CFRA is triggered, the configured dedicated RACH resource can be linked to Rel-17 rach-ConfigCommon, depends on which RACH resource set will be selected upon RACH initialization according to TS 38.321. 
(It should be noted that in Rel-17, this problem only exists for RedCap UEs, but in Rel-18, by introducing Msg1 repetition and eRedCap, similar RACH resources set selection procedure has been defined in TS 38.321, so, the problem also exist in those cases)
For Understanding 1, the drawback is that RedCap UE will be required to use different RACH-ConfigCommon when it switches from CFRA to CBRA (note: CFRA/CBRA is decided upon each PRACH (re)transmission). In addition, understanding 1 does not support the network to configure RedCap-only BWP (i.e. a BWP which all RACH resources are associated with RedCap feature) because Rel-15 RACH-ConfigCommon is mandatorily present, and Rel-15 structure always provides RACH resources that not associated with any feature. 
If Understanding 1 is adopted, we need to update MAC specification, e.g. to clarify the selected RACH resource set and corresponding RACH-ConfigCommon is only applicable to fallback CBRA (when CFRA fails), it is not applicable to CFRA. Change to RRC spec is not needed.
For Understanding 2, the same RACH-ConfigCommon is used when UE switches between CFRA and CBRA during one RACH procedure, so, it simplifies UE implementation. In addition, from network perspective, the network knows the feature specific RACH-ConfigCommon will be used for both CFRA and CBRA, so, the network can reserve dedicated RACH resources (e.g. preamble or RO) from the feature-specific RACH resource pool, which saves the legacy RACH resources. 
If understanding 2 is adopted, the MAC spec does not need to be changed, but the mentioned restriction in field description in RRC specification can be relaxed a bit. 
Based on above analysis, we think Understanding 2 is simpler and better, so, we propose to adopt Understanding 2 and update the RRC spec accordingly.  
Proposal 1: RAN2 to confirm that when CFRA is triggered, the configured dedicated RACH resource can be linked to Rel-15 rach-ConfigCommon or Rel-17 rach-ConfigCommon-r17, depends on which RACH resource set will be selected upon RACH initialization according to TS 38.321.
The draft RRC CRs are provided in [1][2].  
Proposal 2: Agree the RRC CRs in [1][2].
3. Conclusion
In this contribution, proposals and observations are:
Observation 1: In case CFRA is triggered by ReconfigurationWithSync or PDCCH order, the UE shall check RACH-ConfigCommon in order to obtain the complete dedicated RACH configuration.
Observation 2: In Rel-17, a UE may be configured with more than one RACH-ConfigCommon, it is unclear which one should be used in CFRA.
Observation 3: RRC spec implies that Rel-15 RACH-ConfigCommon will be used in CFRA.
Observation 4: For RedCap UEs, the MAC spec shows that Rel-17 RACH-ConfigCommon will be selected upon RACH initialization when CFRA is triggered and RedCap-specific RACH resource set is configured with separateRO.
Proposal 1: 	RAN2 to confirm that when CFRA is triggered, the configured dedicated RACH resource can be linked to Rel-15 rach-ConfigCommon or Rel-17 rach-ConfigCommon-r17, depends on which RACH resource set will be selected upon RACH initialization according to TS 38.321.
Proposal 2: 	Agree the RRC CRs in [1][2].
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