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[bookmark: _Ref488331639]Introduction
[bookmark: _GoBack]RAN2 achieved some agreements on PRACH partition at last RAN2#115 meeting as in Annex. In this paper we continue to discuss the same issue in more details.
Discussion
The configuration of feature and/or feature combinations
At RAN2#115 meeting it was not concluded which feature or feature combinations (let’s call it as RACH trigger in this paper) can be supported in Rel17 apart from the combination between SDT and CovEnh which is excluded. The mapping between RACH trigger and their PRACH resource set (including ROs and preambles) should be 1-to-m mapping so that once a preamble of one specific RO is received gNB can distinguish it without any ambiguity. It means PRACH resource set can’t be used by any legacy UE and can’t be mixed with each other among RACH triggers too. From UE point of view, the set of RACH triggers should be well defined in specification so that UE vendor can know which RACH trigger should be supported. If RACH triggers are defined in the manner as black list i.e. only few is excluded, it means UE have to support any combinations except for excluded ones. On the other hand most likely gNB will partition the PRACH resource based on limited RACH triggers since not all the RACH triggers really matters. So we propose RAN2 to agree that in principle the supported RACH triggers should be specified explicitly to reduce UE complexity.
Proposal 1: In principle the supported Rel17 feature or feature combinations should be specified explicitly. 
The PRACH resource for Rel17 RACH triggers
Based on agreement at RAN2#115 meeting there could be 4 types of ROs in terms of RO sharing:


Figure 1: RO sharing
The green part i.e. the reserved preambles defined by parameter totalNumberOfRA-Preambles or msgA-TotalNumberOfRA-Preambles-r16 is so far used only for SI request purpose. One open issue is whether this part could be also shared for Rel17 RACH triggers. We think this can be excluded due to following reason:
1, The intention is to share preambles with legacy UEs. As indicated in Figure 1, this part of preamble can be removed to the reserved preambles for CFRA (white part) by adjusting the parameter totalNumberOfRA-Preambles or msgA-TotalNumberOfRA-Preambles-r16. While reserved preambles for CFRA can be shared by Rel17 UEs. So to exclude green part preambles doesn’t impact PRACH resource sharing at all.
2, But excluding green part preambles makes the partition less complicated and clean. 
As shown in the email discussion report [1] almost all the companies agree with such point.
Proposal 2: Reserved preambles defined by totalNumberOfRA-Preambles or msgA-TotalNumberOfRA-Preambles-r16 are not shared for Rel17 RACH triggers. 
The PRACH resource partition
RO configuration
There are potentially 3 set of ROs:
Set1: ROs configured by RACH-ConfigCommon. It is Type1-1 RO in Figure1 if not shared by 2-step RACH in the same BWP, otherwise it is Type1-2 RO in Figure 1.
Set2: ROs configured by RACH-ConfigCommonTwoStepRA-r16 apart from shared RO in set1. The RO is illustrated as Type2 RO in Figure1.
Set3: Additional ROs configured by a NEW IE (let’s call it as RACH-ConfigCommonRATrigger-r17, which is illustrated as Type3 RO in Figure 1.


Figure 2
Figure 2 is one example to map one 3 RACH triggers to 3 sets of ROs. The mapping order can be configured in such way that preamble range can be easily figured out once the number of preambles for one specific RACH triggered is configured. For set 1 and set 2 ROs, the reserved preambles available for Rel17 RACH triggers could be different with each other. For set 3 ROs, network may or may not configure same number of preambles for Rel17 RACH triggers. So the configured number of preambles of one specific RACH trigger could be different per RO in every set of ROs.
Preamble allocation
At last RAN2 meeting, there are basically 2 alternatives on the order to distribute PRACH resources among R17 RACH triggers:
Alt1: RA-TYPE => Preamble group=>RACH trigger
Alt2: RACH trigger=>RA-TYPE=>Preamble group


Figure 3 PRACH resource partition alternatives
In alternative1, number of preambles per RACH trigger is configured for group A and/or group B under 4-step RACH and/or 2-step RACH. If that RACH trigger doesn’t support 2-step RACH, then no preamble will be allocated in both group A and group B under 2-step RACH. So basically there could be following combinations of preamble allocation:
{4-step/groupA, 4-step/groupB, 2-step/groupA, 2-step/groupB }
{4-step/groupA, 4-step/groupB }
{4-step/groupA, 2-step/groupA}
{4-step/groupA }
Based on the allocated number of preamble and mapping order, the size of groupA and/or groupB under 4-step RACH and/or 2-step RACH can be easily deduced.
	RACH trigger
	4-step/groupA
	4-step/groupB
	2-step/groupA
	2-step/groupB

	Total preambles of RACH trigger1=28
	10
	8
	5
	5

	Total preambles of RACH trigger2=14
	6
	8
	N/A
	N/A

	Total allocated preambles=42
	16
	16
	5
	5


Table 1 preamble allocation
Table 1 takes RACH trigger1 and RACH trigger2 in Figure 2 and Figure 3 as example. 
Alternative 2 however allocates preamble range in another way around. The total number of preambles are configured for the mapped RO at first. Then the preambles are further split between 4-step RACH and 2-step RACH (if supported), between group A and group B (if supported).
In alternative1, the split order of preamble align with RACH procedure i.e. to decide on RACH type first and then decide on preamble group. It also aligns with legacy preamble configuration as illustrated in Figure1. In addition there is no significant difference between alternative 1 and alternative 2 in terms of complexity and signalling overhead. One benefit of alternative 1 is that the preambles for 2-step RACH are allocated continuously within one RO which may help the mapping between preamble and associated PUSCH Occasion. 
Proposal 3: to allocate preambles available for Rel17 RACH trigger in the order of RACH type, preamble group and RACH trigger
The RACH procedure
BWP selection
During the discussion of Slicing WID it is concluded focus is IDLE and INACTIVE states while RRC_CONNECTED state is FFS. SDT will only occur in INACTIVE state so far. BWP selection during RACH procedure is however only applicable for CONNECTED state. Nevertheless it is also possible that CONNECTED state will be touched later on or future.
BWP selection is to switch to initial BWP in case of no PRACH configuration in current serving BWP, or to align bwp-id between UL and DL BWP for SpCell. So it has nothing to do any radio measurement or detail RACH trigger. For Rel17 RACH trigger, this principle should be still valid.
Proposal 4: Legacy BWP selection should be followed for Rel17 RACH triggers
RA_TYPE selection
In SDT WID discussion there is an agreement as following:
6	For RACH type selection, UE first selects between slice-specific and common RACH, then selects between 2-step and 4-step.
9 	The following fallback case is supported:
–	Fallback case 2: Fallback from 2-step slice specific RACH to 4-step common RACH, if 4-step slice specific RACH is not configured.
10	The following fallback cases are not supported in this release:
–	Fallback case 1: Fallback from 4-step slice specific RACH to 4-step common RACH
–	Fallback case 3: Fallback from 2-step slice specific RACH to 2-step common RACH, if neither 4-step slice specific RACH nor 4-step common RACH is configured.
6, 9, 10 will be aligned to the common RACH partitioning discussion decisions
We think agreement 6 could be applicable also for other Rel17 RACH triggers. On the selected carrier and BWP, if there is available PRACH resource for current RACH trigger, UE should prioritize corresponding RACH procedure over common RACH procedure. Of course, 2-step RA can be chosen only when legacy radio condition is met. More specifically following RA_TYPE selection procedure should be added before legacy RA_TYPE selection procedure:
If the BWP selected for Random Access procedure is configured with 2-step and/or 4-step RA type Random Access Resources for current RACH trigger;
> set the RA_TRIGGER to current RACH trigger.
> If the BWP selected for Random Access procedure is configured with both 2-step and 4-step RA type Random Access Resources and the RSRP of the downlink pathloss reference is above msgA-RSRP-Threshold or if the BWP selected for Random Access procedure is only configured with 2-step RA type Random Access resources (i.e. no 4-step RACH RA type resources configured);
>set the RA_TYPE to 2-stepRA.
Else
>set the RA_TYPE to 4-stepRA.
Else if …, (legacy RA_TYPE selection procedure)

Table 2 example procedure for RA_TYPE selection for Rel17 RACH trigger
In the example text one variable called RA_TRIGGER is introduced to record Rel17 RACH trigger. To differentiate from legacy RACH trigger, this variable should be initialized as legacy RACH trigger.
Proposal 5: the agreement 6 in Slicing WID should be generally applicable for all Rel17 RACH trigger i.e. “For RACH type selection, UE first selects between slice-specific and common RACH, then selects between 2-step and 4-step”
Proposal 6: UE select Rel17 RACH resource for 2-step RACH if Rel17 RACH resource for both 2-step RACH and 4-step RACH are available and RSRP is above msgA-RSRP-Threshold, or there is Rel17 RACH resource only for 2-step RACH are available on the selected UL BWP.
Proposal 7: To introduce one variable e.g. RA_TRIGGER to record Rel17 RACH trigger which is initialized as legacy RACH trigger
Initialization and setting of RACH trigger specific parameters
Apart from RACH trigger specific RACH resource, some RACH trigger specific parameters will be also introduced. For example here is the slicing specific parameters:
3	Network based solution is introduced to resolve the issue of prioritization parameter collision with MPS/MCS, i.e., Network indicates whether slice override MPS or MPS override slice.
The prioritization collision occurs mainly because slicing specific prioritization parameters are introduced.
And here are the SDT specific parameters:
At least the following parameters can be RA-SDT specific. 
· SSB selection related parameters, i.e., rsrp-ThresholdSSB, msgA-RSRP-ThresholdSSB.
· Power control related parameters, i.e., preambleReceivedTargetPower/gA-PreambleReceivedTargetPower, powerRampingStep/msgA-PreamblePowerRampingStep,  msg3-DeltaPreamble/msgA-DeltaPreamble. 
· Preamble group related parameters, i.e., msg3-DeltaPreamble/msgA-DeltaPreamble, messagePowerOffsetGroupB for 2-step RA-SDT and 4-step RA-SDT.

If the RACH trigger is a single feature like slicing or SDT, then those feature specific parameters can be applied directly. But it doesn’t work for a RACH trigger which is actually a feature combination because the relevant parameters could be different among features within this RACH trigger. We think there are general two alternatives to address this parameter collision issue:
Alternative1: RACH trigger specific instead of feature specific parameters are introduced
Alternative2: feature specific parameters are introduced, but a principle to be defined how to choose or combine those colliding parameters. And the principle is FFS.
The benefit of alternative1 is that the RACH trigger specific parameters can be reflected easily in the initialization procedure without further discussing the principle in alternative2 which supposes to be complicated. In addition it is aligned with the spirit of RACH trigger specific RACH resource configuration. The drawback could be the set of parameters will grow quickly with the number of features. But in the end it is up to network to decide how much set of parameters should be configured. In addition RAN2 can continue to discuss feature specific parameters in corresponding WID and finally common session can add some restriction to reduce the number of combinations.
The benefit of alternative2 is that set the parameters will be limited up to the number of new features to trigger RACH but not feature combinations. However RAN2 need to further discuss the principle how to merge the colliding parameters. The principle will likely depend on the detail parameters hence eventually RAN2 need discuss case by case. So in short more standardization work is invited. Considering there are only 3 RAN2 meetings are left, it will be very challenging.
Proposal 8: to introduce RACH trigger specific instead of feature specific parameters, if necessary. 
Proposal 9: which parameters are related depends on the discussion in the feature specific WID. 
Following current RACH procedure in section 5.1.1, RACH trigger specific parameters including PRACH resource configuration can be listed together with other legacy parameters. In addition variable RA_TRIGGER can be set as e.g. RA_LEGACY. Then at the end of section 5.1.1 RA_TRIGGER can be identified together with RA_TYPE as indicated in table 2. Based on identified RA_TRIGGER and RA_TYPE, UE can know how to choose the right parameters and PRACH resource. 
Prioritization collision issue
In Slicing WID, it is agreed:
3	Network based solution is introduced to resolve the issue of prioritization parameter collision with MPS/MCS, i.e., Network indicates whether slice override MPS or MPS override slice.
The collision doesn’t exist before because prioritization parameters are only applicable for MPS/MSC when RACH is triggered in IDLE or INACTIVE state. When slicing specific prioritization parameter is introduced UE will face two set of prioritization parameters. This issue will also happen to other feature, if prioritization parameters are also introduced for that feature. Since same issue has been discussed and concluded in slicing WID, we think the same solution can be also applied. 
Proposal 10: Network based solution is introduced to resolve the issue of prioritization parameter collision with MPS/MCS, i.e., Network indicates whether RACH trigger override MPS or MPS override RACH trigger. And FFS which RACH trigger need specific prioritization parameter apart from slicing.  
Fall back procedure due to RACH procedure failure
The agreements on fallback scheme in Sicling WID is as following:
6	For RACH type selection, UE first selects between slice-specific and common RACH, then selects between 2-step and 4-step.
9 	The following fallback case is supported:
–	Fallback case 2: Fallback from 2-step slice specific RACH to 4-step common RACH, if 4-step slice specific RACH is not configured.
10	The following fallback cases are not supported in this release:
–	Fallback case 1: Fallback from 4-step slice specific RACH to 4-step common RACH
–	Fallback case 3: Fallback from 2-step slice specific RACH to 2-step common RACH, if neither 4-step slice specific RACH nor 4-step common RACH is configured.
In addition there are also relevant agreement in SDT WID as following:
1. The fallbackRAR reception as legacy 2-step RACH is supported in 2-step RA-SDT, i.e., fallback from 2-step RA-SDT to 4-step RA-SDT when fallbackRAR is received
2. As legacy, UE can be configured to switch from 2-step RA-SDT to 4-step RA-SDT after N times of MsgA transmission
We think in general the principle of these agreements can be also applicable for Rel17 RACH triggers in general. 


Figure 4 fallback scheme
In Figure 4 the fallback between from RACH trigger specific 2-step/4-step RACH to common 2-step/4-step RACH is not necessary. It is possible that some RACH trigger specific parameters will be introduced i.e. the RACH procedure is more or less optimizaed compared to common RACH procedure with same RA_TYPE. The fallback from Rel17 RACH trigger specific 2-step RACH to common 4-step RACH should be allowed only when R17 RACH trigger specific 4-step RACH resource is not available on the selected carrier and BWP.
Proposal 11: Legacy fallback conditions from 2-step RACH to 4-step RACH can be reused for Rel17
Proposal 12: Only following fallback cases are supported:
Case1: Fallback from Rel17 RACH trigger specific 2-step RACH to Rel17 RACH trigger specific 4-step RACH
Case2: Fallback from Rel17 RACH trigger specific 2-step RACH to common 4-step RACH
Case3: Fallback from common 2-step RACH to common 4-step RACH (legacy one)
For the case2, variable RA_TRIGGER need be set back to RA_LEGACY to reflect that RACH trigger is changed.
UE capability
We think one single bit per UE is sufficient to indicate whether UE support PRACH partition. As for the support of detail RACH trigger, this can be done in implicit way i.e. one RACH trigger is implicitly supported if the involved feature(s) is supported by UE. Whether UE can support a specific feature can be done business as usual.
Proposal 13: One bit per UE capability is sufficient to indicate whether UE support PRACH partition.
[bookmark: _In-sequence_SDU_delivery]Conclusion
Here are proposals from our side:
Proposal 1: In principle the supported Rel17 feature or feature combinations should be specified explicitly. 
Proposal 2: Reserved preambles defined by totalNumberOfRA-Preambles or msgA-TotalNumberOfRA-Preambles-r16 are not shared for Rel17 RACH triggers. 
Proposal 3: to allocate preambles available for Rel17 RACH trigger in the order of RACH type, preamble group and RACH trigger
Proposal 4: Legacy BWP selection should be followed for Rel17 RACH triggers
Proposal 5: the agreement 6 in Slicing WID should be generally applicable for all Rel17 RACH trigger i.e. “For RACH type selection, UE first selects between slice-specific and common RACH, then selects between 2-step and 4-step”
Proposal 6: UE select Rel17 RACH resource for 2-step RACH if Rel17 RACH resource for both 2-step RACH and 4-step RACH are available and RSRP is above msgA-RSRP-Threshold, or there is Rel17 RACH resource only for 2-step RACH are available on the selected UL BWP.
Proposal 7: To introduce one variable e.g. RA_TRIGGER to record Rel17 RACH trigger which is initialized as legacy RACH trigger
Proposal 8: to introduce RACH trigger specific instead of feature specific parameters, if necessary. 
Proposal 9: which parameters are related depends on the discussion in the feature specific WID. 
Proposal 10: Network based solution is introduced to resolve the issue of prioritization parameter collision with MPS/MCS, i.e., Network indicates whether RACH trigger override MPS or MPS override RACH trigger. And FFS which RACH trigger need specific prioritization parameter apart from slicing.
Proposal 11: Legacy fallback conditions from 2-step RACH to 4-step RACH can be reused for Rel17
Proposal 12: Only following fallback cases are supported:
Proposal 13: One bit per UE capability is sufficient to indicate whether UE support PRACH partition.
Reference
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[bookmark: _Annex]Annex
Common session agreements:
	Agreements:
1.	Preamble partitioning is defined on a feature and/or feature combination basis.  FFS on signalling.  2step RA and CE is excluded, if RAN1 decided to exclude
2.	Preambles associated with a Rel-17 feature should never be chosen by legacy UEs in the case of RO sharing.  
3.	New feature and/or feature combination specific preambles can be defined in a) Separate time-frequency resources, not defined through legacy RRC signalling, b) Within the Contention free preamble resources (i.e. within the preambles not used for contention based) defined through legacy RRC signalling.  FFS on c) Within the “not available” preambles defined at the end of a RO through the legacy  totalNumberOfRA-Preambles
6.	As a baseline, the RA procedure design for Rel-17 should adhere to the following general principles: 
a: Carrier selection (between NUL/SUL) should happen ahead of the initial RACH resource selection (i.e. feature combination is not considered in carrier selection).   
b: Initial RACH resource should be selected based on the selected carrier for the selected feature combination (i.e., selected slice, SDT or not, REDCAP or not etc). Only the RACH resource matching the feature and/or feature combination of current RACH procedure will be considered as available in the RACH resource selection.
c: As a general rule, all RACH retransmissions (if any are needed, until RACH failure happens) shall be performed over the same RACH resources (and same carrier – NUL/SUL) as the one selected for initial RACH resource.  However, we can discuss fallback on a case by case basis if there is a strong motivation and discuss them together in this AI.



PRACH relevant agreement made in NR_Slice -Core WID:
At RAN2#113bis:
Agreements
[bookmark: _Hlk82011835]1	RAN2 aims to support both RO partition and preambles partition.
2	scalingFactorBI and powerRampingStepHighPriority can be configured at least in SIB (FFS for dedicated RRC signalling).
3	Network can configure slices with 4-step or 2-step (or both) RA resources.
4	Legacy 2-step RA fallback mechanism is supported. 

2: RAN2 will prioritize the discussion for slice specific RACH for IDLE and INACTIVE mode. And CONNECTED mode is down prioritized and can be considered if time allows. 
3: Slice specific RACH (including RACH isolation and RACH prioritization) is only applied for CBRA but not for CFRA.
4: To ensure the backward compatibility, it is RAN2’s common understanding that common RACH resource should be configured in initial BWP if the slice specific RACH resource is configured in initial BWP.
6: RAN2 confirms that the issue of prioritization parameter collision with MPS/MCS need to be resolved. There is UE based solution (option 1, fixed rule) or network based solution (option 2, configurable rule) or both. Discussion on pros and cons can be left to next meeting.

5.1: RACH type selection between 2-step slice specific RACH and 4-step slice specific RACH is based on a RSRP threshold.
FFS to introduce a slice specific threshold or reuse the legacy threshold.
FFS UE should first select between slice specific RA and common RA or UE should first select RA type between 2-step RA and 4-step RA
5.2: The table from R2-2104322 can be used for further discussion. 

Slice specific RACH is only applicable if there is slice information (e.g., slice group or slice related operator defined access category) available for AS layer when access. FFS on details of slice group.
At RAN2#114:
4: RAN2 confirm for a slice group, separated RO and/or separate preamble can be configured within the existing RACH-ConfigCommon and RACH-ConfigCommonTwoStepRA
5: Same as NR Rel-15 conclusion, RAN2 conclude that there is no RA-RNTI collision between slice specific RACH and legacy RACH in shared RO 
6: Same as NR Rel-15 conclusion, RAN2 conclude that the RA-RNTI collision between slice specific RACH and legacy RACH may happen in separate RO. 
Working assumption: this can be left to network implementation to resolve it (e.g. network configure RO in different time) 
At RAN2#115:
[bookmark: _Hlk82011893]3	Network based solution is introduced to resolve the issue of prioritization parameter collision with MPS/MCS, i.e., Network indicates whether slice override MPS or MPS override slice.
5	For slice based RACH prioritization, RAN2 will stick to the current baseline parameters, i.e., scalingFactorBI and powerRampingStepHighPriority, and no additional parameters for this release.
7 	Reuse the legacy threshold for the selection between 2-step and 4-step slice initiated RACH
1	A new slice grouping mechanism is introduced for RACH configuration. One slice belongs to one and only one slice group. Slice groups are assumed to be only updated when UE does Registration Update.
2	Working assumption: The mapping between S-NSSAIs and slice groups should be configured to the UE through NAS signalling. Discuss problems for cell- vs. UE-specific signalling via post-meeting email discussion. 
4	If no network indication is sent in case of slice prioritization parameter collision with MPS/MCS, it will be left to UE implementation. 

8	It is RAN2 common understanding that 4-step common RACH needs to always be supported in initial BWP for legacy UE. And whether to configure 2-step slice specific RACH only or 4-step slice specific RACH only or both is left to network configuration.


6	For RACH type selection, UE first selects between slice-specific and common RACH, then selects between 2-step and 4-step.
9 	The following fallback case is supported:
–	Fallback case 2: Fallback from 2-step slice specific RACH to 4-step common RACH, if 4-step slice specific RACH is not configured.
10	The following fallback cases are not supported in this release:
–	Fallback case 1: Fallback from 4-step slice specific RACH to 4-step common RACH
–	Fallback case 3: Fallback from 2-step slice specific RACH to 2-step common RACH, if neither 4-step slice specific RACH nor 4-step common RACH is configured.

6, 9, 10 will be aligned to the common RACH partitioning discussion decisions

PRACH relevant agreement made in NR_redcap-Core WID at RAN2#115:
Agreements:
1. Msg1 identification which can be configured to be enabled/disabled can be specified from RAN2 point of view.
2. Solution for early identification for 2-step RACH will be specified.

PRACH relevant agreement made in NR_cov_enh-Core WID at RAN2#115:
Agreements:
1. RAN2 should focus on Msg3 repetition for 4-step RACH, unless RAN1 makes solid conclusion to support Msg3 repetition for fallbackRAR
2. Msg3 repetition is applicable to all cases that trigger 4-step CBRA procedure (can come back if we identify that some specific case should not be covered)
3. A separate RSRP threshold is introduced for requesting Msg3 repetition

Agreements via email - from offline 111:
1. Extension of ra-ResponseWindow and ra-ContentionResolutionTimer are not needed for Msg3 repetition.
2. RAN2 confirms enhancing MAC RAR for indicating MSG3 repetition is not supported.
3. Postpone the discussion on UE capability (i.e. whether explicit UE capability is needed for indicating the support of Msg3 repetition).

Agreements online:
1. Send an LS to RAN1, saying that support of msg3 repetition on both NUL and SUL is feasible from RAN2 point of view and asking Q1 and Q2 to RAN1. In the LS also indicate that RAN2 thinks that preamble Group B with Msg3 repetition is feasible and ask RAN1 for confirmation

PRACH relevant agreement made in NR_SmallData_INACTIVE-Core WID:
At RAN2#113bis
1 RSRP threshold for carrier selection is specific to SDT (i.e. separately configured for SDT).  This is optional for the network.  
2 RSRP threshold for RA type selection is specific to SDT (i.e. separately configured for SDT)
At RAN2#114:
1. CFRA is not supported for RA-SDT
At RAN2#115
3. SDT related RACH resources are configured via system information, i.e., SIB1
4. Explicit indication (other than RA-SDT configuration) to enable/disable RA-SDT is not supported
5. At least the following parameters can be RA-SDT specific. 
· SSB selection related parameters, i.e., rsrp-ThresholdSSB, msgA-RSRP-ThresholdSSB.
· Power control related parameters, i.e., preambleReceivedTargetPower/gA-PreambleReceivedTargetPower, powerRampingStep/msgA-PreamblePowerRampingStep,  msg3-DeltaPreamble/msgA-DeltaPreamble. 
· Preamble group related parameters, i.e., msg3-DeltaPreamble/msgA-DeltaPreamble, messagePowerOffsetGroupB for 2-step RA-SDT and 4-step RA-SDT. 
6.  For shared ROs case, all the following configurations can be allowed: (28/28)
· 4-step RA-SDT shares ROs with 4-step RA and/or 2-step RA
· 2-step RA-SDT shares ROs with 4-step RA and/or 2-step RA
· 2-step RA-SDT shares ROs with 4-step RA-SDT and/or 4-step RA and/or 2-step RA.
7. For the RA-SDT preamble group selection, the UE should consider SDT data size plus MAC subheader in addition to CCCH SDU size plus MAC subheader and pathloss, same in legacy.  FFS whether any additional things on top of legacy criteria is needed.  
8. The fallbackRAR reception as legacy 2-step RACH is supported in 2-step RA-SDT, i.e., fallback from 2-step RA-SDT to 4-step RA-SDT when fallbackRAR is received
9. As legacy, UE can be configured to switch from 2-step RA-SDT to 4-step RA-SDT after N times of MsgA transmission
10. UE suspends all UL transmissions and triggers RACH if any UL transmission is needed (same as in connected mode) when TAT expires during RA-SDT procedure
11. RA-SDT can be configured on initial BWP.  FFS for non-initial BWP
12. RA prioritization related parameters cannot be configured for RA-SDT, i.e., powerRampingStepHighPriority, scalingFactorBI
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