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[bookmark: _Ref488331639]Introduction
[bookmark: _Ref178064866]In RAN#111 e-meeting, discussion on small data has made a great progress. Agreements regarding RACH based solutions are as follows:
· The 2-step RACH or 4-step RACH should be applied to RACH based uplink small data transmission in RRC_INACTIVE.
· The uplink small data can be sent in MSGA of 2-step RACH or msg3 of 4-step RACH.
In this contribution, we provide our views on the following two issues:
· Issue1: Resource configuration and selection
· Issue2: RA type selection
Discussion
[bookmark: _Hlk54001907]Resource configuration and selection
As agreed, the uplink small data can be sent in MSGA of 2-step RACH or msg3 of 4-step RACH. For 4-step RA SDT, the UL grant for uplink data transmission is provided in RAR. Preamble/PRACH other than those used for legacy 4-step RA should be allocated separately for SDT, in which way the gNB can identify the UEs intending to perform SDT and schedule larger UL grant for data transmission.
[bookmark: _GoBack]For 2-step RA SDT, the RACH resources consist of preamble/PRACH and PUSCH, both of which should be taken into account when considering whether separate resources should be configured for SDT and non-SDT. The cases are listed and analyzed as shown in the table. Basically, separate preambles and/or PRACH resource, and separate PUSCH resources should be supported for 2-step RA SDT. Option2 can also work which is mainly up to the network implementation.

	
	Preamble & PRACH
	PUSCH
	Analysis

	Option1
	Separate
	Separate
	Both the resources for preamble and payload are allocated separately from those for non-SDT. The solution can work as baseline.

	Option2
	Shared with RACH UEs. 
	Shared with RACH UEs
	In this option, SDT UEs and non-SDT UEs share the same RACH resources. From UE perspective, two preamble groups are provided for 2-step RACH. The UL grant in current configuration may not be suitable for SDT. In cope with this issue, the UL grant size associated with preamble groupB can be set to a larger value. The TBS threshold is increased correspondingly, by which only SDT UEs can select preamble group B.

	Option3
	Separate
	Shared with RACH UEs
	For option3, two main issues are observed: Firstly, the UL grant size need to be increased, which would result in impacts on RACH UEs, i.e. most bits will be wasted, a larger RSRP threshold is needed. Secondly, two preamble groups associated with one PUSCH resource will increase the contention of payload transmission.

	Option4
	Shared with RACH UEs
	Separate
	In option4, the same preamble group will be associated with different PUSCH resources. UE can not identify the fallback indicator for SDT and non-SDT since the PRACH and preambles are not differentiated.



[bookmark: _Toc54344210]For 4-step RA based SDT, RACH resources (preambles and/or PRACH) used for SDT should be separate from those used for non-SDT purpose. 
[bookmark: _Toc54344211]For 2-step RA based SDT, separate RACH resources (preamble and/or PRACH, and PUSCH)  from non-SDT should be supported. RACH resource shared by SDT and non-SDT can also be discussed.
Since subsequent UL transmission is supported in the same SDT mechanism, we should further study whether it is necessary to configure multiple RACH resource groups for SDT. For 4-step RA based SDT, the resource group stands for a group of  preambles/ ROs. For 2-step RA based SDT, the resource group stand for a group of preambles/Ros associated with PUSCH resources. We can have the following two options:
· Option1: One resource group for SDT. 
· Option2: Multiple resource groups for SDT. Maximum TB size indicated by each resource group is different. UE can select among RACH resource groups according to the UL coverage. For example, resource group A is associated with RSRP threshold#1, resource group B is associated with RSRP threshold#2, resource group C is associated with RSRP threshold#3. If UE is located at point C, where the measured RSRP is higher than RSRP threshold#3, resource group C would be selected. If UE is located at point B, where the measured RSRP is lower than RSRP threshold #3 while higher than RSRP threshold#2, resource group B would be selected. Furthermore, UE in good radio link conditions can also select from the groups with lower RSRP threshold in order to avoid unnecessary padding bits. 
Both option1 and option1 can work, but Option2 provides more selections for UEs in different coverage. 



[bookmark: _Toc54344212]Multiple resource groups can be configured for SDT. Resource selection is based on the RSRP threshold associated with each group.
RA type selection
If both two types of RACH based small data transmission resources are configured, the selection criteria of 2-step RACH and 4-step RACH can be reused. UE performs the type selection according to the radio link conditions based on the RSRP threshold configured by the network:
· If the measured RSRP is larger than the threshold, UE selects 2-step RACH based small data transmission;
· If the measured RSRP is lower than the threshold, UE selects 4-step RACH based small data transmission.
[bookmark: _Toc54344213]UE select 2-step RACH based SDT or 4-step RACH based SDT based on the RSRP threshold configured by network.
Conclusion
We have the following proposals:
Proposal 1	For 4-step RA based SDT, RACH resources (preambles and/or PRACH) used for SDT should be separate from those used for non-SDT purpose.
Proposal 2	For 2-step RA based SDT, separate RACH resources (preamble and/or PRACH, and PUSCH)  from non-SDT should be supported. RACH resource shared by SDT and non-SDT can also be discussed.
Proposal 3	Multiple resource groups can be configured for SDT. Resource selection is based on the RSRP threshold associated with each group.
Proposal 4	UE select 2-step RACH based SDT or 4-step RACH based SDT based on the RSRP threshold configured by network.
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