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1. Introduction
By RP-201305 as in [1], the following content is proposed in the WI objective:
· [bookmark: Proposal_Beacon]For the RRC_INACTIVE state:
· UL small data transmissions for RACH-based schemes (i.e. 2-step and 4-step RACH):
· [bookmark: _Hlk26863976]General procedure to enable UP data transmission for small data packets from INACTIVE state (e.g. using MSGA or MSG3) [RAN2]
· Enable flexible payload sizes larger than the Rel-16 CCCH message size that is possible currently for INACTIVE state for MSGA and MSG3 to support UP data transmission in UL (actual payload size can be up to network configuration) [RAN2] 
· Context fetch and data forwarding (with and without anchor relocation) in INACTIVE state for RACH-based solutions [RAN2, RAN3]
Note 1: The security aspects of the above solutions should be checked with SA3
In this contribution, it mainly focuses on the general procedure for small data transmission over 2-step and 4-step RACH, and the necessary information from UE for network to determine the data forwarding with and without anchor relocation.
2. Discussion
As the figure.1 for 2-step RACH, the inactive UE will transmit the preamble and UL data in MSGA, and receive the response message from network. For MSGA, besides UL data, UE should transmit the information including the UE-ID information and Authentication token to facilitate UE authentication at network, thus, it is natural for UE to transmit the RRCResumeRequest message and UL data to serving gNB in MSGA, the UL data are transmitted on DTCH multiplexed with UL RRCResumeRequest message on CCCH. For the selection on preamble resource, it is determined by the UL data size, the network could identify it is UL data transmission for inactive mode UE based on the RRCResumeRequest message in MSGA, so, it seems not necessary to introduce independent preamble resource for small data transmission procedure, it just needs to extend larger size for PUSCH transmission. 
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Figure.1 2-step RACH procedure for small data transmission
Proposal1: For 2-step RACH, it seems not necessary to introduce independent preamble resource to indicate small data transmission procedure for UE, it only needs to extend larger size for PUSCH transmission.
Proposal2: For MSGA, the UL data are transmitted on DTCH multiplexed with UL RRCResumeRequest message on CCCH.
As the figure.1 for 2-step RACH, the response message from network could include different message, it could be MSGB, or Fallback to 4-step RACH message. Furthermore, as NB-IOT PUR topic in [2], a physical layer response information with ACK could also be transmit to UE to make UE keep in inactive mode without any RRC message. It could be reused in 2-step RACH to optimize the procedure from the view of UE power saving.
Proposal3: For the response to MSGA for small data transmission, it could include either RRC message or PHY layer response information that is applied for UE power saving.
As in figure.2 for 4-setp RACH, the UE will transmit the preamble to network, and transmit the UL data in MSG3 based on RAR. In order to make network realize that RACH is for small data transmission to allocate a larger UL grant for small data transmission, an independent RACH resource for small data transmission is required. For MSG3, because the similar requirement on UE-ID and security as in 2-step RACH, the UL data is transmitted on DTCH multiplexed with UL RRCResumeRequest message on CCCH in MSG3. 
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Figure.2 4-step RACH procedure for small data transmission
Proposal4: For 4-step RACH, an independent preamble resource is introduced to indicate small data transmission procedure for UE.
Proposal5: For MSG3, the UL data are transmitted on DTCH multiplexed with UL RRCResumeRequest message on CCCH.
As the figure.3 for 4-step RACH, the response message from network could include different message, it could be RRC message, such as RRCRelease message or RRCSetup message. Besides, as in NB-IOT PUR topic, a physical layer response information with ACK could also be transmit to UE to make UE keep in inactive mode without any RRC message. It could be applied in 4-step RACH to optimize the procedure from the view of UE power saving.
Proposal6: For the response to MSG3 for small data transmission, it could include either RRC message or PHY layer response information in MSG4 for UE power saving.
After UE transmit the UL data by 2-step RACH or 4-step RACH, the serving gNB will transmit its UE ID and authentication token to last serving gNB. For UL data transmission, if UE has more UL data transmitted to network, the serving gNB could perform anchor relocation request to last serving gNB, the finally decision on anchor relocation is better to be determined by last serving gNB, since gNB has UE context information and could make the decision based on UE history information such as UE mobility, UE service type in inactive mode. In order to help serving gNB to determine whether to transmit the anchor relocation request to last serving gNB, the UE needs to transmit the assitant informaiton on UL data to serving gNB, the assistant information could be traffic pattern information, release assistant informaiton and so on.  
[bookmark: _Hlk47614357]Proposal7: The serving gNB could perform anchor relocation request to last serving gNB, the finally decision on anchor relocation is determined by last serving gNB.
Proposal8: For serving gNB determining anchor relocation request, the assistant information, such as traffic pattern information, release assistant informaiton, could be transmitted by UE to serving gNB during RA procedure for small data transmission.
3. Conclusion
In this contribution, the issues on the general procedure for small data transmission over 2-step and 4-step RACH, and the necessary information for serving gNB to determine anchor relocation request are discussed, we have the following proposals:
Proposal1: For 2-step RACH, it seems not necessary to introduce independent preamble resource to indicate small data transmission procedure for UE, it only needs to extend larger size for PUSCH transmission.
Proposal2: For MSGA, the UL data are transmitted on DTCH multiplexed with UL RRCResumeRequest message on CCCH.
Proposal3: For the response to MSGA for small data transmission, it could include either RRC message or PHY layer response information that is applied for UE power saving.
Proposal4: For 4-step RACH, an independent preamble resource is introduced to indicate small data transmission procedure for UE.
Proposal5: For MSG3, the UL data are transmitted on DTCH multiplexed with UL RRCResumeRequest message on CCCH.
Proposal6: For the response to MSG3 for small data transmission, it could include either RRC message or PHY layer response information in MSG4 for UE power saving.
Proposal7: The serving gNB could perform anchor relocation request to last serving gNB, the finally decision on anchor relocation is determined by last serving gNB.
Proposal8: For serving gNB determining anchor relocation request, the assistant information, such as traffic pattern information, release assistant informaiton, could be transmitted by UE to serving gNB during RA procedure for small data transmission.
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