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 Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK15][bookmark: OLE_LINK2][bookmark: OLE_LINK16]In the last meetings, RAN1 has discussed the physical layer issues of small data transmission requested by RAN2 LSs, and some agreement have been achieved for RA-SDT and CG-SDT respectively. There are still some remaining details need to be discussed further on TA validation and SSB-to-PUSCH resource mapping.
Agreement in 105-e:
· The SSB-to-PUSCH resource mapping within the CG configuration is implicitly defined.
· The ordering of the SSB and CG PUSCH resources are to be captured in RAN1 spec.
· A PUSCH resource refers to a transmission occasion and a DMRS resource used for PUSCH transmission
· The ordering of the SSB can reuse from the SSB-to-RO mapping
· The ordering of CG PUSCH resources can reuse from that of MsgA PUSCH as much as possible
· FFS determination of mapping ratio and association period, e.g., explicitly signaled or implicitly derived
· FFS any limitation on the combination of the parameters for CG resources




Agreement in 105-e:
· The SSB subset for RSRP based TA validation is determined at least based on a configured absolute RSRP threshold.
· FFS the SSB subset which could be
· within a set of SSBs configured per CG configuration
· or within a set of SSBs configured for all CG configurations
· or within a set of all SSBs actually transmitted as indicated in SIB1.
· or highest N SSBs that are measured to derive the subset for a UE across all CG configurations



In LS R1-2106405 (R2-2106561), RAN2 has requested RAN1 to confirm some related agreements and provide PRACH configuration parameters when PRACH occasions are shared between SDT and non-SDT and when PRACH occasions are separately configured for SDT and non-SDT. . The details are as below:
For new common search space for RA-SDT, the relevant agreement was made as follows:
	Agreement:
1.  The separate search space is common to the UEs performing RA-SDT. Inform RAN1 of this agreement


Furthermore, RAN2 discussed the details of both RA-SDT and CG-SDT leading to the following agreements with potential RAN1 impacts.
	Agreement:
For RA-SDT
1. CFRA is not supported for RA-SDT

For CG-SDT
2. Working assumption: UE-specific search space is configured for UEs performing CG-SDT. RAN2 asks RAN1 whether this working assumption can be confirmed
3. CG-SDT resource can be configured on either initial BWP or separate SDT BWP. Ask RAN1 to confirm
4. RAN2 thinks that some feedback may be beneficial in case CG is used for subsequent transmission.  RAN2 assumes that existing mechanism can be used.


For RA-SDT (for both 2-step RA and 4-step RA), in particular, RAN2 would like to request RAN1 to provide configuration parameters for the PRACH resource configuration when PRACH occasions are shared between SDT and non-SDT and when PRACH occasions are separately configured for SDT and non-SDT. 
For CG-SDT, RAN2 respectfully requests RAN1 if the agreements 3/4 mentioned above can be confirmed and provides feedback on whether there is any issue with the assumption of reusing the existing L1 mechanism for agreement 5.
In this contribution, we further discuss the remaining issues on SSB to PUSCH mapping and TA validation. Also, we further discuss some issues related to RAN2 LS to confirm some agreements, such as search space for RA-SDT and CG-SDT, separate SDT BWP and feedback mechanism, and provide PRACH resource configuration parameters when PRACH occasions are shared between SDT and non-SDT and when PRACH occasions are separately configured for SDT and non-SDT.
 Discussion
 Mapping between SSB and CG resources
As discussed in the last RAN1 meeting, the implicit mapping between SSB and CG resources within the CG configuration and the parameters of the CG related should be specified. The implicit mapping between SSB and CG resources could be similar to the SSB to RO mapping. However, there are still some differences between the RACH occasion and CG occasion which may lead to additional specification efforts even if the mapping rule is reused. 
There are several parameters in CG configuration, i.e. periodicity, timeDomainOffset, TimeDomainAllocation, frequencyDomainAllocation, antennaPort, dmrs-SeqInitialization, repK, it is assumed that the SDT CG resources are also determined based on those configurations.
· Mapping ratio
The mapping ratio could be either explicitly indicated (similar to the mapping between SSB to RO) or implicitly indicated (similar to the mapping between MsgA PRACH and PUSCH). For the CG-SDT, since the main purpose is to identify the selected SSB based on the CG resources, probably 1:1 mapping between SSBs and CG PUSCH resources is sufficient. Explicit configuration of mapping ratio can be also considered to achieve more flexibility.
Proposal 1: By default support 1-to-1 mapping between SSBs and CG PUSCH resources.
· Association period 
The association period could be implicitly derived similar to the SSB-to-RO mapping, e.g., starting from SFN 0 or timeDomainOffset of the timeReferenceSFN, for mapping SS/PBCH block indexes to CG occasions the association period is the smallest value in the set determined by the CG configuration period. The association pattern/period would be quite complicated if the same rule to implicitly determine the association period and association pattern period between SSB and RO is reused for SSB to CG resource mapping. For example, the configuration period of PRACH resources is in the unit of frame and the value is limited to {1,2,4,8,16}, while that for CG resources is in the unit of symbol or slot with more candidate values. In order to meet the association period starting of SFN0 or timeDomainOffset of the timeReferenceSFN, the association period may be divisible by maximum CG period, which means that there would be too many combinations between the periodicity of SSB and the periodicity of CG resource. Also it may not be practical to configure a quite small periodicity for the sporadic data transmission in RRC_INACTIVE state. For simplification, limitation of CG periodicity can be considered for SDT, e.g. the value set of CG periodicity for SDT is the same as that of PRACH period, i.e. {1,2,4,8,16} frame.
Another possible way to simplify the determination association period is by using explicit signaling. This is applicable since the number of PUSCH occasions in one CG period is quite limited. The association period could be set as the same value as CG period, or a different value from a set such as {10ms, 20ms, 40ms, 80ms, 160ms}.
Proposal 2: The association period could be either implicitly derived or explicitly signaled
· If implicit determination is selected, the value set of CG period should be limited to reduce complexity, e.g. {1,2,4,8,16} frames.
· If explicit indication is selected, the association period could be set as the same value as CG period, or a different value from a set such as {10ms, 20ms, 40ms, 80ms, 160ms}.

· The interpretation of CG repetition
There could be two kinds of interpretation for CG repetition, as follows:
· Alt1: Re-interpret the configured repetition as the number of TDMed transmission occasions within a CG period. Each transmission occasion could be mapped to the same or different SSB(s).
· Alt2: The repetitions are considered as a bundle of transmission occasions that are mapped to the same SSB(s).
Alt2 is preferable for that it is aligned with the existing operation of CG repetitions using the same transmit beam and no further specific changes are expected.
Proposal 3: For CG repetition, the repetitions are considered as a bundle of transmission occasions that are mapped to the SSB(s).

 TA validation
RAN1 has discussed TA validation based on RSRP change criterion, and confirms that the change of RSRP could be taken as an optional criterion for determining the validity of the UL TA for CG-SDT considering the multi-beam operation. The criterion is valid only when the gNB configures RSRP change thresholds. The RSRP in the criterion is a linear averaged RSRP of a subset of SSBs.
It has been agreed that the SSB subset for RSRP based TA validation is determined at least based on a configured absolute RSRP threshold. However, there are still several options in the FFS part for determining the subset of SSBs. Four candidates under study include: 
(a) within a set of SSBs configured per CG configuration; 
(b) within a set of SSBs configured for all CG configurations; 
(c) within a set of all SSBs actually transmitted as indicated in SIB1; 
(d) highest N SSBs that are measured to derive the subset for a UE across all CG configurations.
For (a), the TA validation is performed per CG configuration, for (b) and (d), the TA validation is performed per UE, when the UE is moving around the gNB, the TA is valid but the RSRP of the subset of SSB would be changed frequently, it’s possible that the TA validation based on RSRP change criterion is inaccurate. Compared with these three options, (c), which considers the cell level actually transmitted SSBs, is more stable and simple. Therefore, we prefer (c).
Proposal 4: For TA validation based on RSRP change criterion of the SSB set, the subset of SSBs could be determined within a set of all SSBs actually transmitted as indicated in SIB1.
 Search space
For RA-SDT, the following agreement was made in RAN2:
	Agreement:
1.  The separate search space is common to the UEs performing RA-SDT. Inform RAN1 of this agreement


In section 10.1 of TS 38.213, for common search space set, the different types are defined as below:
A set of PDCCH candidates for a UE to monitor is defined in terms of PDCCH search space sets. A search space set can be a CSS set or a USS set. A UE monitors PDCCH candidates in one or more of the following search spaces sets
-	a Type0-PDCCH CSS set configured by pdcch-ConfigSIB1 in MIB or by searchSpaceSIB1 in PDCCH-ConfigCommon or by searchSpaceZero in PDCCH-ConfigCommon for a DCI format with CRC scrambled by a SI-RNTI on the primary cell of the MCG
-	a Type0A-PDCCH CSS set configured by searchSpaceOtherSystemInformation in PDCCH-ConfigCommon for a DCI format with CRC scrambled by a SI-RNTI on the primary cell of the MCG
-	a Type1-PDCCH CSS set configured by ra-SearchSpace in PDCCH-ConfigCommon for a DCI format with CRC scrambled by a RA-RNTI, a MsgB-RNTI, or a TC-RNTI on the primary cell
-	a Type2-PDCCH CSS set configured by pagingSearchSpace in PDCCH-ConfigCommon for a DCI format with CRC scrambled by a P-RNTI on the primary cell of the MCG
-	a Type3-PDCCH CSS set configured by SearchSpace in PDCCH-Config with searchSpaceType = common for DCI formats with CRC scrambled by INT-RNTI, SFI-RNTI, TPC-PUSCH-RNTI, TPC-PUCCH-RNTI, TPC-SRS-RNTI, or CI-RNTI and, only for the primary cell, C-RNTI, MCS-C-RNTI, CS-RNTI(s), or PS-RNTI and
-	a USS set configured by SearchSpace in PDCCH-Config with searchSpaceType = ue-Specific for DCI formats with CRC scrambled by C-RNTI, MCS-C-RNTI, SP-CSI-RNTI, CS-RNTI(s), SL-RNTI, SL-CS-RNTI, or SL Semi-Persistent Scheduling V-RNTI.
According to specification description above, the newly introduced common search space for RA-SDT should be defined as a new type, such as Type4-PDCCH CSS set.
Proposal 5: Since a separate common search space for RA-SDT is supported, a new type should be defined in TS 38.213, such as Type4-PDCCH CSS set.
In section 6.3.2 of TS 38.331, four different common search space sets are configured, and the size of commonSearchSpaceList is 4. Since a new common search space set is supported, it should be added in PDCCH-ConfigCommon. Moreover, in order to not impact other message receptions, such as paging, SI and Msg2/Msg4, the maximum size of commonSearchSpaceList should be extended to 5. An example is as shown in figure 1.
[image: ]
Figure 1 separate common search space configuration for SDT
Proposal 6: A new search space set for SDT should be defined in PDCCH-ConfigCommon, such as sdt-SearchSpace. And the maximum size of commonSearchSpaceList should be extended to 5.
For CG-SDT, the following working assumption was made in RAN2:
	Agreement:
Working assumption: UE-specific search space is configured for UEs performing CG-SDT. RAN2 asks RAN1 whether this working assumption can be confirmed


For CG-SDT, in order to avoid congestion, it is beneficial to configure UE specific search space. In addition, if the existing DFI mechanism is reused, DCI 0_1 will be used to indicate HARQ-ACK for PUSCH transmission. Since DCI 0_1 is monitored in UE specific search space, UE specific search space should be configured for UEs performing CG-SDT.
Proposal 7: Confirm the RAN2 WA that UE specific search space is configured for UEs performing CG-SDT.
 Feedback for SDT
The agreement regarding on feedback mechanism was made in RAN2 as below:
	Agreement:
RAN2 thinks that some feedback may be beneficial in case CG is used for subsequent transmission. RAN2 assumes that existing mechanism can be used.


In Rel-16 NR-U, DFI is introduced to carry HARQ-ACK for the PUSCH transmission. In section 7.3.1 of TS 38.212, the detail description is as follows:
If DCI format 0_1 is used for indicating CG-DFI, all the remaining fields are set as follows:  
-	HARQ-ACK bitmap – 16 bits , where the order of the bitmap to HARQ process index mapping is such that HARQ process indices are mapped in ascending order from MSB to LSB of the bitmap. For each bit of the bitmap, value 1 indicates ACK, and value 0 indicates NACK. 
-	TPC command for scheduled PUSCH – 2 bits as defined in Clause 7.1.1 of [5, TS38.213]
-	All the remaining bits in format 0_1 are set to zero.
If there is no special requirements, the existing DFI mechanism may be reused from RAN1 perspective.
Proposal 8: From RAN1’s perspective, the existing DFI mechanism can be reused for the feedback of SDT in case CG is used for subsequent transmission.
 Separate BWP for CG-SDT
The following agreement regarding on the BWP which is used to configure CG-SDT resource was made in RAN2.
	Agreement:
CG-SDT resource can be configured on either initial BWP or separate SDT BWP. Ask RAN1 to confirm.


In order to avoid congestion, separate SDT BWP is beneficial for CG-SDT. For FDD mode, if CG resource is configured in separate SDT BWP, DL transmission is still in initial DL BWP. While for TDD mode, when the UE switches to the separate SDT BWP, since DL BWP is paired with UL BWP, DL BWP is also switched to the corresponding DL BWP which the linked UL BWP is separate SDT BWP. 
According to the previous LS, an association between CG resource and SSBs needs to be defined. As we know, the associated SSBs are transmitted in the initial DL BWP or DL BWPs containing the SSB associated to the initial DL BWP. For TDD mode, if CG resource is configured on separate UL BWP, and the DL BWP is switched to a BWP on which the associated SSBs are not transmitted, implicitly indicated SSB does not make sense. Hence, for TDD mode, CG-SDT resource can be only configured on UL BWPs linked to the initial DL BWP or DL BWP containing the SSB associated to the initial DL BWP.
Proposal 9: From RAN1’s perspective, CG-SDT resource can be configured on initial BWP or separate SDT BWP. For TDD mode, if CG-SDT resource is configured on separate SDT BWP, there is a restriction, i.e. the BWP is linked to the DL BWP containing the SSB associated to the initial DL BWP.
 PRACH resource configuration
According to the LS, PRACH resource configuration parameters need to be provided when PRACH occasions are shared between SDT and non-SDT and when PRACH occasions are separately configured for SDT and non-SDT. In the following, we will discuss PRACH resource configuration parameters case by case.
Shared RO between SDT and non-SDT
As we know, in Rel-16, 2-step non-SDT can be shared with 4-step ROs for non-SDT. For this case, shared preamble number(msgA-CB-PreamblesPerSSB-PerSharedRO-r16) and shared RO indication(msgA-SSB-SharedRO-MaskIndex-r16) are defined. 
For PRACH resource sharing between SDT and non-SDT, firstly, we discuss the preamble configuration. Since 2-step RACH is defined as an optional UE capability, the UEs not supporting 2-step RACH do not know 2-step RACH configuration, it means that the UE do not know the ending of preamble for 2-step non-SDT, so the starting preamble index for SDT needs to be indicated to the UE. In the following, an example of preamble partition of the different RACH types is shown in figure 2. 
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Figure 2 preamble partition for the different RACH type
Proposal 10: When PRACH occasions are shared between SDT and non-SDT, the starting position of preamble and preamble number for 4-step/2-step SDT should be indicated to the UE.
Secondly, we discuss the configuration of shared ROs. Based on the different configuration methods for 4-step non-SDT and 2-step non-SDT, the following three cases are discussed:
Case 1: PRACH occasions are separately configured between 4-step non-SDT and 2-step non-SDT
For this case, since PRACH occasions between 4-step non-SDT and 2-step non-SDT are separately configured, for SDT ROs, they can share with either 4-step ROs or 2-step ROs for non-SDT. In the following, three options are considered:
· Option 1: 4-step SDT and 2-step SDT both share with 4-step ROs for non-SDT
· Option 2: An indication of the sharing RACH type for non-SDT is informed to the UE
· Option 3: 4-step SDT shares with 4-step ROs for non-SDT, and 2-step SDT shares with 2-step ROs for non-SDT
For option 1 and option 3, a principle is defined, so there is no additional signaling overhead, but the flexibility is limited. Compared with option 1 and option 3, option 2 is very flexible enough with additional signaling overhead. 
Case 2: PRACH occasions are shared between 4-step non-SDT and 2-step non-SDT
For this case, 4-step SDT and 2-step SDT can both share with 4-step ROs for non-SDT.
Case 3: only 4- step ROs for non-SDT are configured
For this case, it depends on three options above. If option 1, 4-step SDT and 2-step SDT share with 4-step ROs for non-SDT. If option 2, since only 4-step ROs for non-SDT are configured, it is similar to option 1. If option 3, only 4-step SDT shares 4-step ROs for non-SDT.
Case 4: only 2-step ROs for non-SDT are configured
For this case, it depends on three options above. If option 1, for SDT, it is unable to share with ROs for non-SDT. If option 2, since only 2-step ROs for non-SDT are configured, 4-step SDT and 2-step SDT shares with 2-step ROs for non-SDT. If option 3, for SDT, only 2-step SDT shares with 2-step ROs for non-SDT.
Proposal 11: When PRACH occasions are separately configured between 4-step non-SDT and 2-step non-SDT, one of the following options can be considered for SDT and non-SDT RO sharing:
-  Option 1: 4-step SDT and 2-step SDT both share with 4-step ROs for non-SDT
-  Option 2: An indication of the sharing RACH type for non-SDT is informed to the UE
-  Option 3: 4-step SDT shares with 4-step ROs for non-SDT, and 2-step SDT shares with 2-step ROs for non-SDT
Proposal 12: When PRACH occasions are shared between 4-step non-SDT and 2-step non-SDT, 4-step SDT/2-step SDT can share with ROs for non-SDT.
When PRACH occasions are shared between non-SDT and SDT, shared RO indication (similar to msgA-SSB-SharedRO-MaskIndex-r16 in 2-step non-SDT as in Table 1) needs to be indicated to the UE.
Table 1: PRACH Mask Index values
	PRACH Mask Index/
msgA-SSB-SharedRO-MaskIndex
	Allowed PRACH occasion(s) of SSB

	0
	All

	1
	PRACH occasion index 1

	2
	PRACH occasion index 2

	3
	PRACH occasion index 3

	4
	PRACH occasion index 4

	5
	PRACH occasion index 5

	6
	PRACH occasion index 6

	7
	PRACH occasion index 7

	8
	PRACH occasion index 8

	9
	Every even PRACH occasion

	10
	Every odd PRACH occasion

	11
	Reserved

	12
	Reserved

	13
	Reserved

	14
	Reserved

	15
	Reserved



For 4-step SDT and 2-step SDT, if they share with 4-step ROs or 2-step ROs for non-SDT, shared RO Mask index should be separately configured.
Proposal 13: When 4-step SDT and 2-step SDT share with 4-step ROs or 2-step ROs for non-SDT, shared RO Mask indexes for 4-step SDT and 2-step SDT should be separately configured.
Separate RO between SDT and non-SDT
In Rel-16, for separate RACH configuration, two different schemes are used. One scheme is that RACH common configuration for 2-step non-SDT is separately configured. Another scheme is that some parameters are extended based on RACH common configuration similar to IAB. Since Random Access procedure for IAB is triggered at a very low frequency, longer period is configured. However, for SDT, it is different with IAB in order to quickly transmit data. Hence, we think RACH common configuration for 2-step non-SDT is suitable for SDT.
Proposal 14: When PRACH occasions are separately configured between SDT and non-SDT, RACH common configuration parameters for 2-step non-SDT can be reused for SDT.
In Rel-16 2-step, some parameters for 2-step separate PRACH resource configuration are defined as optional, such as msgA-SSB-PerRACH-OccasionAndCB-PreamblesPerSSB and msgA-SubcarrierSpacing, etc. If these parameters are absent, the UE applies the configuration in RACH-ConfigCommon, i.e. 4-step non-SDT configuration. When PRACH resource configurations are separately configured between SDT and non-SDT, if theses parameters for 4-step/2-step SDT are absent, it is reasonable for the UEs to apply the configuration in RACH-ConfigCommon, similar as in 2-step non-SDT.
Proposal 15: When PRACH occasions are separately configured between SDT and non-SDT, if some optional parameters are absent, the UEs should apply the configuration in RACH-ConfigCommon.
For SDT, if both 4-step SDT and 2-step SDT are configured, similar to non-SDT, two different resource configurations may be used. One is that PRACH occasions are separately configured between 4-step SDT and 2-step SDT. Another is that PRACH occasion are shared between 4-step SDT and 2-step SDT. If shared, it is reasonable that 2-step SDT shares with ROs of 4-step SDT similar to PRACH occasion sharing between 4-step RACH and 2-step RACH.
Proposal 16: When PRACH occasions are shared between 4-step SDT and 2-step SDT, PRACH occasion sharing mechanism between 4-step non-SDT and 2-step non-SDT can be reused.
In addition, for UL BWP with non-SDT PRACH resource, there is a restriction in section 6.3.2 of TS 38.331, i.e. PRACH resource is only configured in UL BWPs which linked DL BWPs are the initial DL BWPS or DL BWPs containing the SSB associated to the initial DL BWP. The details are shown as in table 2.
Table 2 BWP-UplinkCommon field descriptions
	BWP-UplinkCommon field descriptions

	msgA-ConfigCommon
Configuration of the cell specific PRACH and PUSCH resource parameters for transmission of MsgA in 2-step random access type procedure. The NW can configure msgA-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 BL BWP

	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. The network configures rach-ConfigCommon, whenever it configures contention free random access (for reconfiguration with sync or for beam failure recovery). 


Then for UL BWPs with SDT PRACH resource, the same restriction is needed.
Proposal 17: For SDT, the PRACH resource is configured only for UL BWPs which linked DL BWPs are initial DL BWPs or DL BWPs containing the SSB associated to the initial DL BWP.
Based on the analysis above, for shared and separate PRACH occasion configuration parameters, we give two parameter tables as in Annex, which lists some possible parameters. 
 Conclusion
In this contribution, we have discussed the remaining issues on the SSB to PUSCH mapping and TA validation for small data transmission. Based on this, the following proposal is provided:
Proposal 1: By default support 1-to-1 mapping between SSBs and CG PUSCH resources.
Proposal 2: The association period could be either implicitly derived or explicitly signaled
· If implicit determination is selected, the value set of CG period should be limited to reduce complexity, e.g. {1,2,4,8,16} frames.
· If explicit indication is selected, the association period could be set as the same value as CG period, or a different value from a set such as {10ms, 20ms, 40ms, 80ms, 160ms}.
Proposal 3: For CG repetition, the repetitions are considered as a bundle of transmission occasions that are mapped to the same SSB(s).
Proposal 4: For TA validation based on RSRP change criterion of the SSB set, the subset of SSBs could be determined within a set of all SSBs actually transmitted as indicated in SIB1.
Proposal 5: Since a separate common search space for RA-SDT is supported, a new type should be defined in TS 38.213, such as Type4-PDCCH CSS set.
Proposal 6: A new search space set for SDT should be defined in PDCCH-ConfigCommon, such as sdt-SearchSpace. And the maximum size of commonSearchSpaceList should be extended to 5.
Proposal 7: Confirm the RAN2 WA that UE specific search space is configured for UEs performing CG-SDT.
Proposal 8: From RAN1’s perspective, the existing DFI mechanism can be reused for the feedback of SDT in case CG is used for subsequent transmission.
Proposal 9: From RAN1’s perspective, CG-SDT resource can be configured on initial BWP or separate SDT BWP. For TDD mode, if CG-SDT resource is configured on separate SDT BWP, there is a restriction, i.e. the BWP is linked to the DL BWP containing the SSB associated to the initial DL BWP.
Proposal 10: When PRACH occasions are shared between SDT and non-SDT, the starting position of preamble and preamble number for 4-step/2-step SDT should be indicated to the UE.
Proposal 11: When PRACH occasions are separately configured between 4-step non-SDT and 2-step non-SDT, one of the following options can be considered for SDT and non-SDT RO sharing:
-  Option 1: 4-step SDT and 2-step SDT both share with 4-step ROs for non-SDT
-  Option 2: An indication of whether to share with 4-step ROs or 2-step ROs for non-SDT is informed to the UE
-  Option 3: 4-step SDT shares with 4-step ROs for non-SDT, and 2-step SDT shares with 2-step ROs for non-SDT
Proposal 12: When PRACH occasions between 4-step non-SDT and 2-step non-SDT are shared, 4-step SDT/2-step SDT can share with ROs for non-SDT.
Proposal 13: When 4-step SDT and 2-step SDT share with 4-step ROs or 2-step ROs for non-SDT, shared RO Mask indexes for 4-step SDT and 2-step SDT should be separately configured.
Proposal 14: When PRACH occasions are separately configured between SDT and non-SDT, RACH common configuration parameters for 2-step non-SDT can be reused for SDT.
Proposal 15: When PRACH occasions are separately configured between SDT and non-SDT, if some optional parameters are absent, the UEs should apply the configuration in RACH-ConfigCommon.
Proposal 16: When PRACH occasions are shared between 4-step SDT and 2-step SDT, PRACH occasion sharing mechanism between 4-step non-SDT and 2-step non-SDT can be reused.
Proposal 17: For SDT, the PRACH resource is configured only for UL BWPs which linked DL BWPs are initial DL BWPs or DL BWPs containing the SSB associated to the initial DL BWP.
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 Annex

PRACH resource configuration for 4-step SDT including separate and shared RACH resource configuration
	Parameter Name (suggested)
	Description

	totalNumberOfRA-PreamblesForSdt
	It indicates the total number of preambles used for contention-based and contention-free 4-step random access type for SDT when ROs for SDT do not share with that of non-SDT

	ssb-PerRACH-OccasionAndCB-PreamblesPerSSBForSdt
	It indicates the number of SSBs per RACH occasion and the number of Contention Based preambles per SSB. If shared RO is configured, it do not need to be configured

	cb-PreamblesPerSSB-PerSharedROForSdt
	It indicates the number of contention-based preambles used for 4-step SDT from the non-CBRA non-SDT preambles associated with each SSB for RO shared with non-SDT

	preambleStartingIndexForSdt(possible parameter)
	It indicates the starting position of the preamble for 4-step SDT

	ssb-SharedRO-MaskIndexForSdt
	It indicates the subset of non-SDT ROs shared with 4-step SDT for each SSB

	sharingIndicatorForSdt (possible parameter)
	It indicates that 4-step SDT shares with which configured RACH type.

	groupB-ConfiguredForSdt
	It indicates preamble grouping for 4-step SDT

	prach-RootSequenceIndexForSdt
	It indicates PRACH root sequence index for 4-step SDT

	msg1-SubcarrierSpacingForSdt
	It indicates subcarrier spacing of PRACH for 4-step SDT

	msg1-RestrictedSetConfigForSdt
	It indicates configuration of an unrestricted set or one of two types of restricted sets for 4-step SDT preamble



PRACH resource configuration for 2-step SDT including separate and shared RACH resource configuration
	Parameter Name (suggested)
	Description

	msgA-TotalNumberOfRA-PreamblesForSdt
	It indicates the total number of preambles used for contention-based and contention-free 2-step random access type for SDT when ROs for SDT do not share with non-SDT

	msgA-SSB-PerRACH-OccasionAndCB-PreamblesPerSSBForSdt
	It indicates the number of SSBs per RACH occasion and the number of Contention Based preambles per SSB. If shared RO is configured, it do not need to be configured

	msgA-CB-PreamblesPerSSB-PerSharedROForSdt
	It indicates the number of contention-based preambles used for 2-step SDT from the non-CBRA non-SDT preambles and/or CBRA 4-step SDT associated with each SSB for RO shared with non-SDT

	msgA-preambleStartingIndexForSdt(possible parameter)
	It indicates the starting position of the preamble for 2-step SDT

	msgA-SSB-SharedRO-MaskIndexForSdt
	It indicates the subset of non-SDT ROs shared with 2-step SDT for each SSB

	msgA-sharingIndicatorForSdt (possible parameter)
	It indicates that 2-step SDT shares with which configured RACH type.

	groupB-ConfiguredTwoStepRAForSdt
	It indicates preamble grouping for 2-step SDT

	msgA-PRACH-RootSequenceIndexForSdt
	It indicates PRACH root sequence index for 2-step SDT

	msgA-SubcarrierSpacingForSdt
	It indicates subcarrier spacing of PRACH for 2-step SDT

	msgA-RestrictedSetConfigForSdt
	It indicates configuration of an unrestricted set or one of two types of restricted sets for 2-step SDT preamble
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