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IntroductionAgreement
Multi-layer PUSCH transmission is not supported for CG-SDT.

Agreement
When SSB set indication is absent, UE assumes the SSB set includes all actually transmitted SSBs configured by SIB1.

Agreement
· RAN1 confirms that common PUCCH resources (i.e. those that are shared with non-SDT UEs) can also be used for HARQ-ACK feedback for Msg4 /MsgB and subsequent SDT transmissions.
· RAN1 thinks there is no need for any other PUCCH resources than common PUCCH resources shared with non-SDT UEs.

Agreement
BFD/BFR procedure is not required for SDT in Rel-17.
· FFS: whether or not to support reporting the beam change to gNB.

Agreement
For CG-SDT, the UE can assume the PDCCH carrying the DCI has the same DM-RS antenna port quasi co-location properties as for a SSB associated to the CG PUSCH transmission e.g. for detection of retransmission DCI in response to a CG PUSCH transmission.

Conclusion
No need to define UL/DL pattern type of validation rule specific for paired spectrum at least for non-RedCap UEs.
· FFS the case for RedCap UEs

Conclusion
It is RAN1’s common understanding that dynamic grant based retransmission has already been supported.

Conclusion
RA-SDT resource cannot be configured on non-initial BWP.

In RAN1#106-e meeting [1], the RAN1 aspects on SDT was discussed and following conclusion/agreement are made:
In this contribution, we will further discusses the aspects on CG-PUSCH configuration, SSB-PUSCH mapping for the resource determinations.Conclusion
From RAN1’s perspective, there is no other L1 configuration for RA-SDT and CG-SDT to support subsequent data transmission.

Agreement
The pathloss for CG-SDT PUSCH power control can be determined by the measurement of selected SSB associated with the CG PUSCH.

Conclusion
· RAN1 cannot reach a consensus on whether to confirm RAN2 agreement that CG-SDT resource can be configured on separate SDT BWP.
· Capture the following in the LS: the concern is on the necessity.

Conclusion
· RAN1 cannot reach consensus on reusing CG-DFI mechanism for CG-SDT for operation in licensed band. 

Agreement
· Mapping ratio of SSB to CG PUSCH is configured per CG configuration.
· FFS whether to restrict the same value for all CG configuration and/or allow different value for different CG configurations.
· For the candidate value set of SSB to CG PUSCH mapping ratio, support at least {1, 2, 4, 8, 16}
· FFS {1/8,1/4,1/2}

Agreement
· RAN1 confirms the working assumption in RAN2 that UE-specific search space is configured for UEs performing CG-SDT. This does not exclude the configuration of CSS for UEs performing CG-SDT.
· CORESET for UE performing RA-SDT should be a common CORESET.

Agreement
A CG PUSCH occasion is not valid if it overlaps with any valid PRACH occasion.
· FFS overlapping between CG PUSCH occasions and MsgA PUSCH occasion

Agreement
Reply LS to R1-2108715 from RAN2 is endorsed in R1-2110661.

Discussion
In last meeting, RAN1 agrees that the associated SSB sets for one CG-PUSCH is explicitly signalled, which means the configured SSBs could be only part of the SSBs in the system. By which, it still leaves some issues to finalize the resource determination for SDT in inactive state. 
SSB-PUSCH mapping details
Multiple CG-PUSCH occasions 
For the CG-SDT as described by RAN2, the PUSCH resource (CG type1) will be configured in RRC release messages, which contains the SSB-PUSCH association as well. The purpose of such association is similar to what RAN1 has designed for SSB-RO association, which is for beam operation. More specifically, such association will allow gNB to identify the preferred DL Tx beam by UE thus gNB can feedback in the following DL transmission with the preferred beam after receiving the CG-PUSCH sent by UE. Thus, following the same logic, the PUSCH configuration information includes the CG-PUSCH periodicity, time/frequency domain size (e.g., TDRA and FDRA). Generally, two ways to configure such value, one is introducing the new parameter to configure the number of PUSCH transmission occasion (PO) in one CG-PUSCH period; the other is to re-interpret the number of repetitions configured, e.g., Type A repetition, for the same purpose. As shown in following figure, SDT-PUSCH periodicity =5ms, and if no repetition, each period have one PO but if the repetition number configured as 2, UE can interpret that each SDT-PUSCH period has 2 POs. comparing these two methods, the second one is much more preferred due to no introduction of signaling overhead. 
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Fig. 1 – interpretation of repetition number as the number of PO in one SDT-PUSCH period.
Proposal 1: Configure the number of PUSCH transmission occasion (PO) in one CG-PUSCH period by re-interpreting the number of repetitions configured.
Repetition
For the issue whether to support the repetition in CG-SDT, as we discussed before, it is questionable why CG-SDT should support repetition? We already agree the CG-SDT will be selected based on a threshold, certainly a UE with certain good channel condition is able to use CG-SDT, rather than these in poor channel condition who needs repetition, who might use RA-SDT or even not qualified for SDT. 
Another concern is that, the configured repetitions (equal to the transmission occasions) will be through the validation check, or availability check. It will end up with different number of occasions from time to time, but the suggestion to consider these repetition in one period as a bundle of transmission occasions that are mapped to the same SSB(s) will count  each group with different of transmission occasions as the same level unit for SSB association,  it is an unfair design principle.
To some discussion point that the repetition could be beneficial, it is quite questionable that even for a single UE, the repetition number in one association to SSB will be different. Without knowing which SSB UE is going to select when it initiates the CG-SDT, such benefits are totally random which we think it is useless.  
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Fig. 2 – example of uneven number of PO repetitions for SSB association
Observation 1: the repetition in CG-SDT is not motivated and no clear benefit could be identified. 
Proposal 2: the repletion in CG-SDT is not supported.
Mapping ratio
For the following agreement in last meeting:
Agreement
· Mapping ratio of SSB to CG PUSCH is configured per CG configuration.
· FFS whether to restrict the same value for all CG configuration and/or allow different value for different CG configurations.
· For the candidate value set of SSB to CG PUSCH mapping ratio, support at least {1, 2, 4, 8, 16}
· FFS {1/8,1/4,1/2}

The first FFS point is to discuss the necessity to have flexibility on different mapping ratio value for different CG-PUSCH configuration for a single UE. In our understanding, given the fact that UE could select any SSB when it actually conducts the CG-SDT, and the selection of which CG-PUSCH should consider the SSB index(-ies) indicated in the CG-PUSCH configuration. There could be two cases: 
Case 1: one SSB could only be in one CG-PUSCH configuration;
Case 2: one SSB could be in multiple CG-PUSCH configurations.   
· Case 2.1: only a subset of the indicated SSBs are in multiple CG-PUSCH configurations, e.g., {SSB1, SSB2} are indicated in CG PUSCH config 1; {SSB1, SSB3} are indicated in CG PUSCH config 2; thus only SSB1 is in two CG PUSCH configs;
· Case 2.2: all indicated SSBs are in multiple CG-PUSCH configurations, e.g., {SSB1, SSB2} are indicated in CG PUSCH config 1; {SSB1, SSB2} are indicated in CG PUSCH config 2; thus both SSB1 and SSB2 is in two CG PUSCH configs;

If the first case is applied, it implies that whichever SSB UE selected, UE could only have one corresponding CG-PUSCH to use. Thus, there is no need for having a different mapping ratio for SSB-PUSCH association because again, gNB has no idea which SSB will be selected. Lack of prior-information, it’s pointless to configure different mapping ratio (leading to different SSB associated to different number of PUSCH resources).
Observation 2: if one SSB could only be in one CG-PUSCH configuration, the benefit to configure different mapping ratio is unclear;

If the second case is applied, there could be the sub-case 2.1 and 2.2, in which the subset and all indicated SSBs are in multiple CG-PUSCH configurations, respectively.  Case 2.2 should be easier to handle, since it can allow different mapping ratio for different CG-PUSCH configuration which contains different number of PUSCH resources etc (eventually, the supported TBS). if follow RAN2 decision so far, UE first selects the SSB, then UE could select the corresponding CG-PUSCH according to data size to be transmitted. However, case 2.1 will be complicated, since the selected SSB could be in single CG-PUSCH configuration or in different CG-PUSCH configurations, it ends up UE may or may not have the flexibility to choose CG-PUSCH based on the data size to be transmitted. 
Observation 3: if one SSB could be in multiple CG-PUSCH configurations, the benefits of having different mapping ratios may or may not exist depending on whether the subset and all indicated SSBs are in multiple CG-PUSCH configurations, respectively.

Proposal 3: different mapping ratio is not supported. 

RACH configuration for RA-SDT
In case of RA-SDT, the UE will initiate the normal RACH procedure if the RA-SDT condition is satisfied. Thus the RACH resource for RA-SDT could be very similar to what normal RACH procedure need, especially for the case that the SDT and non-SDT are using separate RACH occasions. There might be some small issues needs to be taken care for the case when SDT and non-SDT are using shared RO, i.e., subset sharing and the preamble indication. 
Because the 2step RACH has been introduced already in Rel-16, the design of subset sharing and preamble indication should consider the impact of both 4step RACH and 2step RACH if they are using shared RO as well. 
Subset sharing RO indication
We think it’s reasonable to also share only subset of the RO corresponding to one SSB to SDT, in order to give the configuration flexibility to gNB according to the actual situation. Thus, a PRACH mask index could be introduced for subset RO sharing for SDT purpose. Besides, as RAN2 agreed:

1. 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.




It seems the UE could face that the RA-SDT shares with 4step RA, 2step RA,4step RA-SDT. Thus, in addition to the PRACH mask index, the RA  type tied to the indicated PRACH mask index should be indicated, otherwise, UE could have ambiguity on which exactly RO to be shared from. 
Proposal 4: a PRACH mask index is supported for subset RO sharing for SDT purpose.
Proposal 5: a RA Type (4step RA, 2step RA,4step RA-SDT) is supported to be indicated for subset RO sharing for SDT purpose.

Preamble indication 
Based on the RO sharing situation, there could be different need for preamble indication design.
· Case 1: if SDT RO and 2step RACH RO is not overlapped, then only number of preamble for SDT in one RO is needed, the starting positioning could be from end of 4step RACH preamble;
· Case 2: if SDT RO and 2step RACH RO is overlapped, then both starting position and number of preambles for SDT is needed. This is because 2step RACH is an optional feature, thus an UE might not support 2step RACH but support SDT. Then such UE needs to be clear on what preamble could be used. Thus, there could be two ways:
· Explicit configuration of preamble starting positioning and preamble number of SDT in one RO for one SSB;
· Explicit configuration of preamble number of SDT in one RO for one SSB, and the starting position of these preambles are the end of the total preambles for one SSB in one RO, as shown in the following figure, the preamble is actually counting from end to front for one RO for one SSB.
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Figure 3 – illustration of SDT preamble in case of shared RO

Proposal 6: only number of preamble for SDT in one RO for a SSB is necessary to be indicated. These preambles are counting from the end of the total preambles for one SSB in one RO.

Beam change reporting during SDT procedure
For following agreement in last meeting
Agreement
BFD/BFR procedure is not required for SDT in Rel-17.
· FFS: whether or not to support reporting the beam change to gNB.

  Regarding the FFS point, we understand that the intention to discuss BFD/BFR issue is that, the UE might continue the UL transmission for a certain time. So that the previously selected beam might be changed, and if there is lack of method to report the new select beam on time, there is a risk that the transmission will be interrupted. Thus, a method to maintain the beam pair or a valid DL beam during SDT procedure is needed.
The legacy beam failure detection and recovery method is naturally the potential manner if can be reused. From feasibility point of view, it could be feasible to configure candidate beam RS for BFD, and ask UE additional monitor the RS and following similar procedure as legacy BFD and BFR. However, such manner might request quite amount of signalling overhead and/or power consumption for UE, which contradicts the basic use scenario for SDT (to save signalling overhead and power consumption). 
On the other hand, UE is already configured SSB sets by CG-SDT configuration, and UE will monitor the SSB from the SIB1. As noted, the SSB could be changed during RACH procedure as already supported since R15, thus, update DL beam is not a problem at all. For the PUSCH after msg4 as the continuous SDT PUSCH for RA-SDT, or the PUSCH in CG-PUSCH, the UCI piggybacked in the PUSCH could be used to indicate the preferred DL beam by UE, E.g., with 3bits for FR1 UCI in PUSCH or 8 bits for FR2 UCI in PUSCH.   
Observation 4: RA-SDT can already support DL beam change during RACH procedure.
Proposal 7: UCI piggybacked in PUSCH can be supported to indicate the preferred DL beam (e.g., SSB index) for PUSCH after msg4 in RA-SDT and CG-SDT.

The UL beam for preamble and msg3 is up to UE implementation, while for RA-SDT, the UL tx beam for PUSCH after msg4/B could be same as that one for last msg3 transmission, or last PUCCH transmission. As for CG-SDT, the first UL transmission could be also up to UE implementation.  
Proposal 8: for RA-SDT, the UL tx beam for PUSCH after msg4/B could be same as that one for last msg3 transmission, or last PUCCH transmission.
Proposal 9: for CG-SDT, the first UL transmission could be also up to UE implementation
Conclusion
This contribution discusses Physical layer aspects for SDT. Observations and proposals are summarized as follows: 
Proposal 1: Configure the number of PUSCH transmission occasion (PO) in one CG-PUSCH period by re-interpreting the number of repetitions configured.
Observation 1: the repetition in CG-SDT is not motivated and no clear benefit could be identified. 
Proposal 2: the repletion in CG-SDT is not supported.
Observation 2: if one SSB could only be in one CG-PUSCH configuration, the benefit to configure different mapping ratio is unclear;
Observation 3: if one SSB could be in multiple CG-PUSCH configurations, the benefits of having different mapping ratios may or may not exist depending on whether the subset and all indicated SSBs are in multiple CG-PUSCH configurations, respectively.
Proposal 3: different mapping ratio is not supported. 
Proposal 4: a PRACH mask index is supported for subset RO sharing for SDT purpose.
Proposal 5: a RA Type (4step RA, 2step RA,4step RA-SDT) is supported to be indicated for subset RO sharing for SDT purpose.
Proposal 6: only number of preamble for SDT in one RO for a SSB is necessary to be indicated. These preambles are counting from the end of the total preambles for one SSB in one RO.
Observation 4: RA-SDT can already support DL beam change during RACH procedure.
Proposal 7: UCI piggybacked in PUSCH can be supported to indicate the preferred DL beam (e.g., SSB index) for PUSCH after msg4 in RA-SDT and CG-SDT.
[bookmark: _GoBack]Proposal 8: for RA-SDT, the UL tx beam for PUSCH after msg4/B could be same as that one for last msg3 transmission, or last PUCCH transmission.
Proposal 9: for CG-SDT, the first UL transmission could be also up to UE implementation
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