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IntroductionConclusion:
· It is RAN1’s common understanding that the CG configuration mechanism in licensed band can be reused for CG-SDT in principle.
 
Agreement:
· CG resources per CG configuration are associated with a set of SSB(s) configured by explicit signalling.
· FFS how to define an SSB-to-PUSCH resource mapping within the CG configuration.
· FFS specific changes to the CG configuration to support the additional SSB-to-PUSCH mapping, if any.

In RAN1#104B-e meeting, 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 and SSB-PUSCH mapping for the resource determinations.
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 sets determination
The SSB sets determination for a CG-PUSCH should be straightforward in case of the information is signalled in the configuration, e.g., RRC release messages. However, if such indication is absent in the configuration, then the SSB sets associated with this given CG-PUSCH may not be clear to UE. There could be several options:
1. Associating to all the indicated SSB in the SIB1
2. Determine the SSB according to the sequential order of CG-PUSCH configuration lists
The first option is clear, if the indication is absent, then the CG-PUSCH will be configured to all SSBs indicated by SIB1. While the second option will use sequential order of SSB in SIB1 and the CG-PUSCH configuration(s) to do one-to-one association, e.g., there are 4 CG-PUSCH configuration, and SSB 0~7 are indicated in SIB1, then 
SSB0 -> first CG-PUSCH configuration, 
SSB1 -> second CG-PUSCH configuration, 
SSB2 -> third CG-PUSCH configuration,
SSB3 -> forth CG-PUSCH configuration.
Proposal 1: in case of the SSB set indication is absent, the UE determines the SSB(s) associated with the CG-PUSCH by one of the following
1. Associating to all the indicated SSB in the SIB1
2. Determine the SSB according to the sequential order of CG-PUSCH configuration lists

SSB-PUSCH mapping details
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). Besides, we can introduce the new parameter to configure the number of PUSCH transmission occasion (PO) in one CG-PUSCH period; or 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. 
[image: ]
Fig. 1 – interpretation of repetition number as the number of PO in one SDT-PUSCH period.
Proposal 2: Configure the number of PUSCH transmission occasion (PO) in one CG-PUSCH period by new parameter or re-interpret the number of repetitions configured.
In current Type1 CG configuration, the PO in F-domain is only one, whether to introduce multiple PO in F-domain could be further discussed. 
Following the above discussion, then the configured PO pattern can be determined, as well as the timeReferenceSFN can tell when to start. The next step is to do validation. Unlike the normal type 1 CG PUSCH transmission, in which the PUSCH transmission will be dropped once the PO is collided with DL parts. Since the CG-SDT is happened before/without UE accessed the system, it is necessary to rule out the invalid PO before the association, unless there could be a SSB (always) associated with it but the UE cannot actually make the transmission. In addition, the valid PO is the PO in UL part in a slot, or at least Ngap symbols after the end of the DL part in a slot or after the end of the SSB in a slot. 
Proposal 3: the valid PO is the PO in UL part in a slot, or at least Ngap symbols after the end of the DL part in a slot or after the end of the SSB in a slot. 
In any case, there could be a chance that for one CG-PUSCH, it will associate with multiple SSBs. Given the purpose of associating the SSBs to CG-PUSCH in CG-SDT is to allow UE to report the preferred DL beam (e.g., SSB) to gNB so that the further proceeding could be operated, it is necessary to be clear with the mapping details within one CG-PUSCH. In case of multiple SSBs, it could be similar to 2step RACH that a SSB-PUSCH mapping ratio could be obtained, via signalling from gNB instead of calculating, or only calculating based on the SSB number and PUSCH occasions in one CG-PUSCH configuration period in case of the SSB-PUSCH mapping ratio is absent. 
Proposal 4: the SSB-PUSCH mapping ratio is signalled to UE and if it’s absent, UE will calculate it based on the SSB number and PUSCH resource number in one CG-PUSCH resource.
Handle of non-indicated but selected SSB  
With determined CG-PUSCH resource, and SSB to PUSCH mapping, UE could initiate the CG-SDT transmission when the conditions are satisfied. However, there is one problem that if the selected SSB by UE (based on the latest DL measurement) is not within the indicated SSB set, meaning UE may not directly find the corresponding/associated PUSCH resource to transmit. This could due to the gNB mistakenly estimates the movement of UE thus configured the wrong SSBs or gNB has difficulty to assign enough PUSCH resource for all the possible SSBs. Then, UE may have difficulty to decide how to proceed. There are a few options:
1. Switch to RA-SDT; by doing this, UE could regard this case is an unqualified condition for initiate CG-SDT, thus, UE switch to do RA-SDT.
2. Only selects the best SSB among the indicated SSB sets; by doing this, it limits the choice of UE to select the proper SSB. It may ensure the UE could have resource to transmit, but it could lead UE not picking the best DL beam or even unqualified the beam. 
Proposal 5: if the selected SSB by UE is not within the indicated/determined SSB set, UE switch to RA-SDT.
Conclusion
[bookmark: _GoBack]This contribution discusses Physical layer aspects for SDT. Observations and proposals are summarized as follows: 
 Proposal 1: in case of the SSB set indication is absent, the UE determines the SSB(s) associated with the CG-PUSCH by one of the following
1. Associating to all the indicated SSB in the SIB1
2. Determine the SSB according to the sequential order of CG-PUSCH configuration lists
Proposal 2: Configure the number of PUSCH transmission occasion (PO) in one CG-PUSCH period by new parameter or re-interpret the number of repetitions configured.
Proposal 3: the valid PO is the PO in UL part in a slot, or at least Ngap symbols after the end of the DL part in a slot or after the end of the SSB in a slot. 
Proposal 4: the SSB-PUSCH mapping ratio is signalled to UE and if it’s absent, UE will calculate it based on the SSB number and PUSCH resource number in one CG-PUSCH resource.
Proposal 5: if the selected SSB by UE is not within the indicated/determined SSB set, UE switch to RA-SDT.
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