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1. Introduction
In this contribution, we would like to provide our views on RACH based SDT in the following aspects:
- RACH resource configuration
- Selections in RACH based SDT
- Beam handling during subsequent transmissions
2. Discussion 
2.1 RA resource configuration
In RAN2#112e meeting, agreements on RACH resource configuration for SDT were made as follows:
	Agreements:

10:  As a baseline, the RACH resource i.e. (RO+preamble combination) is different between SDT and non-SDT 

-
If ROs for SDT and non SDT are different, preamble partitioning between SDT and non SDT is not needed.

-
If ROs for SDT and non SDT are same, preamble partitioning is needed

FFS if common configuration should be allowed


According to the agreement, RACH resources (RO+Preamble) for SDT will be configured separately from those for non-SDT, i.e. for legacy RACH purpose. The network is able to differentiate the SDT UEs and non-SDT UEs, so that proper UL grant can scheduled for Msg3/MsgA transmission. The question following up is whether we need to partition the preambles used for SDT into two or more than two groups. The question has been discussed in [Post112-e][551] email discussion. It seems that majority of companies support to follow the legacy, i.e. up to two preamble groups (GroupA and GroupB) can be configured by network for RA-SDT. In this contribution, we would like to provide our views with more details.
In legacy RACH, two preamble groups are configured to serve UEs in different locations with different potential data size, so that the network can be aware of how large size the msg3/msgA is to be based on the preamble received. If the UE is in a good radio link condition and the data volume is above the configured threshold, the UE is permitted to select preamble groupB, indicating that a relative larger UL grant is expected. For RRC resume procedure, if the field useFullResumeID is signalled in SIB1, which implies that the cell is in good coverage, the UE can select preamble groupB without any evaluation of data size. 
However, the transmission requirement of SDT is different from RACH. As the subsequent UL transmissions will be supported in SDT, it is not essential whether all the data can be accommodated in Msg3/MsgA. Therefore, the network just needs to schedule the UL grant which can meet the largest coverage where SDT is supported, and relies on subsequent UL grant scheduling to complete the transmissions of the remaining data. If there is extra space, padding bits can be included as we have agreed in last meeting. We are also okay to further discuss flexible TBS mechanism to support various payload size as in LTE.
Proposal 1 RACH resources used for RACH based SDT do not need to be partitioned, that is, no preamble group is introduced for RA-SDT.
2.2 Selections in RACH based SDT
Before the execution of a RACH based SDT procedure, UE needs to perform a series of selections, such as selection between SUL and NUL, selection between different RA types, etc. In this section, we provide a model of the orders to perform these possible selections. 
After SDT is initiated by RRC, RRC would configure the lower layer to perform SDT. The actions in MAC at least including the followings:
· UE selects between SUL and NUL based on the threshold configured by the network. The RSRP threshold for carrier selection in RACH procedure can be reused.
· UE selects between SDT and non-SDT based on the RSRP threshold configured for the selected carrier. Considering that the data size expected to transmit in SDT is larger than legacy RACH, the coverage where SDT is allowed would be smaller than the largest coverage of each carrier. Therefore, it is necessary to set an RSRP threshold, by which UE can determine whether current radio condition is suitable to execute SDT.
· If SDT can be performed as evaluated above, UE selects an SSB with SS-RSRP above the configured threshold. The threshold should be configured dedicatedly for SDT procedure, corresponding to the SDT coverage, which is different from rsrp-thresholdSSB used in legacy RACH.
· After the selection of SSB, if there is available CG resources, UE selects CG based SDT, otherwise, UE selects RACH based SDT.
· If RACH based SDT is selected, UE selects between 2-step RA based SDT and 4-step RA based SDT. Legacy RACH type selection method can be used, except that the selection threshold needs to be dedicatedly configured for SDT purpose.
After all above selection procedures, UE executes RACH-based SDT procedure.
Proposal 2 If SDT is initiated by upper layer, MAC layer performs at least the following actions in order of:
a. Selection between NUL/SUL. The RSRP threshold use the same one as legacy.

b. Selection between SDT and non-SDT. The network configures an RSRP threshold used for SDT/non-SDT selection on each carrier.
c. Selection of SSB. The network configures an RSRP threshold used for beam selection dedicatedly for SDT.
d. Selection between CG based SDT and RACH based SDT.

e. Selection between 2-step RA based SDT and 4-step RA based SDT. The network configures an RSRP threshold used for RACH type selection dedicatedly for SDT.
2.3 Beam handling during subsequent transmission
Since it has been agreed that subsequent UL/DL transmissions can be supported in the same SDT procedure, the duration of SDT will be longer than the legacy RRC resume procedure. In subsequent transmissions, UE can still perform the measurement of SSB and detect whether the current beam is good enough for data transmission. Beam management is applied to an RRC_CONNCETED UE to adjust the beams used at UE/gNB due to mobility, i.e. the network indicates the UE of the beam to switch by TCI. The mechanism is not feasible for an RRC_INACTIVE UE. Therefore, we need to further discuss the beam management procedure during SDT. 
Observation 1 Beam management mechanism is supported for a RRC_CONNECTED UE. UE performs the measurements based on the network configuration, and reports the measurement results to the network. The network inform the UE of the beam switching by TCI.
For an RRC_INACTIVE UE, UE shall perform the measurement on SSBs in each SSB burst. If the duration of SDT is longer than an SSB burst, UE is able to determine whether the best DL beam direction has been changed. Since measurement results are not configured to report when UE is in RRC_INACTIVE, the network can not be aware of the beam change, which would cause inefficient communication. To solve this problem, we provide the following two options that can be used for dynamic beam adjustment in SDT procedure.
· Option1: When beam changing is detected, UE informs the network of the best SSB index. If the network receives the MAC CE successfully, the network can response a confirmation of this beam switching. After which, the UE and the gNB can use the new beams for data transmission.
· Option2: When beam changing is detected, UE informs the network of a list including each SSB index and its measurement results. The network selects the beam to switch according to the measurement results and indicate the beam information to the UE. After UE receives the signalling, the UE and the gNB use the new beams for data transmission.
Proposal 3 To handle the beam management during SDT, two options are proposed:

a. Option1: UE inform the network of the SSB index with best measurement result.
b. Option2: UE inform the network of the list including each SSB index and it corresponding measurement results.
3. Conclusion
Based on the discussion we make the following observation:

Observation 2 Beam management mechanism is supported for a RRC_CONNECTED UE. UE performs the measurements based on the network configuration, and reports the measurement results to the network. The network inform the UE of the beam switching by TCI.
And we give the following proposals:

Proposal 1 RACH resources used for RACH based SDT do not need to be partitioned, that is, no preamble group is introduced for RA-SDT.

Proposal 2 If SDT is initiated by upper layer, MAC layer performs at least the following actions in order of:

a. Selection between NUL/SUL. The RSRP threshold use the same one as legacy.

b. Selection between SDT and non-SDT. The network configures an RSRP threshold used for SDT/non-SDT selection on each carrier.

c. Selection of SSB. The network configures an RSRP threshold used for beam selection dedicatedly for SDT.

d. Selection between CG based SDT and RACH based SDT.

e. Selection between 2-step RA based SDT and 4-step RA based SDT. The network configures an RSRP threshold used for RACH type selection dedicatedly for SDT.
Proposal 3 To handle the beam management during SDT, two options are proposed:

a. Option1: UE inform the network of the SSB index with best measurement result.

b. Option2: UE inform the network of the list including each SSB index and it corresponding measurement results.
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