3GPP TSG-RAN WG2 Meeting #113bis electronic                                    R2-2103405
Online, April 12 – April 20, 2021

Agenda item:		8.6.3
[bookmark: OLE_LINK23][bookmark: OLE_LINK24]Source:		Lenovo, Motorola Mobility
Title:		       Consideration on CP issues for small data transmission
Document for:		Discussion and Decision
1. Introduction
[bookmark: Proposal_Beacon]In RAN2#113e, the following agreements on small data transmission were made as in [1]:
Agreements:
1. RAN2 continues to progress the work based the separate RACH resources for SDT (i.e. explicit mechanisms to support common resources won’t be pursued unless there is sufficient support for this. However, use of common RACH resources will not be precluded if possible via implementation
2. RAN2 design assumes that RRCRelease message is sent at the end to terminate the SDT procedure from RRC point of view.   The RRCRelease sent at the end of the SDT may contain the CG resource (as per previous agreement).   Write an LS to SA3 to explain SDT procedure and agreement.
3. The UE behaviour for handling of non-SDT data arrival after sending the first UL data packet is fully specified (i.e. not left to UE implementation)
4. FFS RAN2 will consider the additional option of using DCCH message to indicate arrival of non-SDT data (details to be discussed).  Discussion will continue on all three options.
5. FFS: RSRP threshold to select between SDT and non-SDT procedure. 
6. FFS also whether this RSRP threshold to select between SDT and non-SDT procedure is used for CG-SDT, RA-SDT, or both and whether the RSRP threshold is the same for CG-SDT and RA-SDT. FFS when the RSRP threshold check is made
7. FFS If both carriers can be selected and CG resources are available on one carrier only, does the UE select the carrier with CG?
8. For SDT, UE performs UL carrier selection (i.e. if SUL is configured in the cell, UL carrier selected based on RSRP threshold).  FFS whether the RSRP threshold for carrier selection is specific to SDT)
In this contribution, it mainly focuses on the subsequent data transmission, SRB transmission in SDT procedure, the procedure for RRC less SDT, RANU, the new data arrival after the first SDT transmitted.
2. Discussion
For subsequent data transmission
It has been agreed that UL/DL transmission following UL SDT without transitioning to RRC_CONNECTED is supported. When UE is in RRC inactive mode, it should be possible to send multiple UL and DL packets as part of the same SDT mechanism and without transitioning to RRC_CONNECTED on dedicated grant. For RACH based solutions, upon successful completion of contention resolution, the UE shall monitor the C-RNTI. 
For the indication to presence of subsequent data, legacy BSR could be used to indicate the data already available in UE, but for SDT with subsequent transmission, a general case is that there is no BSR in initial transmission but a potential UL/DL for UE, hence, RAI and or the information about the amount of the data expected to arrive are desired to help gNB to make the reasonable response, which could be to release UE to legacy inactive mode or continue the subsequent data transmission possibly based on the C-RNTI for dynamic scheduling.
Proposal 1: For the indication to presence of subsequent data, besides BSR, RAI or the information about the amount of the data expected to arrive are desired to help gNB to make the reasonable response.
Since subsequent data transmission is introduced in SDT procedure, it is possible that UE channel quality is degraded in SDT, the RLC could reach the maximum number of retransmissions. Although the RLM may be not introduced in SDT procedure, but we think this maximum number of retransmissions in RLC needs to be discussed in RAN2.
Proposal 2: The case of maximum number of retransmissions in RLC needs to be discussed in RAN2.
If the maximum number of retransmissions in RLC is reached, the UE could believe that RLF is happened in SDT procedure. A new RRCResumeRequst for non-SDT data or RRCReestablishment for RLF in RLC layer could be transmitted to gNB. If RRCReestablishment is applied, maybe some security authentication over Xn interface needs to be discussed in RAN3, if RRCResumeRequst is applied, the security key used in SDT procedure will be reused, which needs be confirmed by the SA3 in order to avoid the fake UE or fake gNB. 
Proposal 3: For the case of maximum number of retransmissions in RLC, RRCResumeRequst for non-SDT data or RRCReestablishment for RLF in RLC layer could be transmitted to gNB.
For SRB in SDT
[bookmark: OLE_LINK52]Referring to the WI in [2], it is said to specify configuring of SRB1 and SRB2 for small data transmission in RRC_INACTIVE state by reusing the framework for DRBs. 
Also considering the existing agreements on SDT DRB and the configurations for SDT, the majority of them are explicitly agreed to be configured in the RRCRelease message. 
Since the SRB2 is agreed to be configured for SDT in addition to SDT DRBs, it’s easy to implement via the same configuration procedure for both of SDT SRB2 and SDT DRBs.
Observation: It is easy to implement to configure a SRB2 for SDT via the same configuration procedure with SDT DRBs.
Proposal 4: Both SRB2 and DRBs for SDT can be configured in RRCRelease message.
It was discussed whether to resume non-SDT RBs upon initiating SDT in the email discussion [3], and the majority companies agreed that the non-SDT DRBs should not be resumed upon initiating SDT. In our opinion it would be still better to also resume the non-SDT DRBs upon initiating SDT. It would simplify procedures on AS, e.g. indication of non-SDT data to gNB. UE would be aware whether the arrived data is for SDT or non SDT, and data volume of non-SDT when the UE decides SDT procedure or normal RRC Resume procedure. Then the RRC layer or MAC layer in the UE can also have the visibility of data available on the non-SDT RBs regardless of whether or not the non-SDT RBs are resumed.
Since the SRB reuses the framework for DRBs for SDT, it should also clarify that the non-SDT SRBs should not be resumed upon initiating SDT.
Proposal 5: The non-SDT SRB is resumed after reception of the RRCResume by the UE as legacy.
Some related discussions [4] [5] have mentioned that the SRB2 data can be multiplexed with SDT DRB using the legacy LCP procedure. We also agree with that. However, it is not clear whether allowing the SRB2 to initiate a SDT without any data arrival in SDT DRBs. 
To simplify the implementation, it is better to apply a general procedure for the SDT SRB and SDT DRB. Then, allowing a configured SDT SRB2 to initiate a SDT if there is not any data arrival in the SDT DRBs
Proposal 6: A SDT can be initiated by the data arrival of only SDT SRB.
The data volume threshold has been agreed to be used for SDT DRBs to decide whether to initiate a SDT in RAN2#111-e. For the case that the SDT SRB initiates a SDT procedure, the similar decision as DRB needs to be applied since the data volume threshold is used to restrict the transmission for small and infrequent data traffic in RRC_INACTIVE state. 
Proposal 7: SDT SRB can also apply a data volume threshold to decide whether to do SDT or not.
It is simple for the implementation to configure a common data volume threshold for the potential SDT DRBs and SDT SRBs. However it may be not accurate to control the initiation of a SDT. The separate data volume threshold can work better especially when the LCHs are configured with allowedCG-List. For example, a LCH corresponding the SDT SRB is restricted by the allowedCG-List to use CG#1, similarly, a LCH corresponding the SDT DRB is restricted by the allowedCG-List to use CG#2, and the period of CG#1 is longer and the TBS is larger (assuming the SRB data size is large). Then a separate threshold can control the initiation of a SDT according to the different characteristics.
Proposal 8: RAN2 to discuss and decide a common data volume or a separate data volume is applied for SDT SRBs and DRBs to decide whether to do SDT or not.
For RRC-Less SDT
The RRC-less small data transmission has been discussed in previous meeting. Considering the security issue and UE mobility, the analysis to the general procedure of RRC-less small data transmission in serving cell and/or for CG is shown as below.
As the figure.1, in 2-step RACH procedure, the inactive UE will transmit the preamble and UL data in MSGA, and receive the response message from network. In 4-step RACH procedure, the inactive UE will transmit the UL data in MSG.3 and receive the response message from network. In CG-based SDT, the inactive UE will transmit the UL data in CG resource and receive the response message from network. Besides UL data transmitted in MSGA/MSG.3/CG resource, based on legacy procedure, UE will transmit the RRCResumeRequest message including the UE-ID information and Authentication token resumeMAC-I to facilitate UE authentication at network. If there is no RRC message, the Authentication token such as resumeMAC-I can not be included in the RRC resuem request message. Maybe the resume MAC-I could be contained in MAC layer for RRC-less method. Since it is RRC-Less method, the CCCH SDU for UE contention resolution could not be applied since no CCCH SDU is genearted and transmitted at RRC layer, so only C-RNTI based UE contention resolution could be applied. For CG based solution, C-RNTI or possible SDT-RNTI will be naturally preconfigured in CG reconfiguraiton. But for 2-setp RACH procedure or 4-step RACH procedure, a preconfigured C-RNTI should be applied in UE to avoid the unsuccessful contention resolution, this will leads to new impact to 2/4-step RACH porcedure. The CFRA may be applied in 2-step RACH or 4-step RACH for RRC-less SDT method to avoid the contention resolution issue, but it will have impact on the RA resource utility. Hence, considering the potential impact to legacy procedure, the RRC-less small data transmission is more suitable for CG based SDT if the security in this case could be confirmed by SA3.


Figure.1 Small data transmission over 2/4 step RACH procedure and CG resource.
In CG based small data transmission, the CG resource is UE specific, so if resumeMAC-I included in MACCE and UL data is transmitted to network, the network could identify the UE by CG resource and finish the security authentication, but the feasibility of resumeMAC-I included in MACCE should be discussed in SA3 for security. Hence, some effective parameters included in MACCE or PDCP should be discussed in SA3 for CG based SDT with RRC less procedure.
Proposal 9: The RRC-less SDT could be further studied only in CG based small data transmission if the security in this case could be confirmed by SA3.
RNAU
According to current specification, RNAU (RAN-based Notification Area Update) should be performed for inactive UE. A UE in the RRC_INACTIVE state can be configured by the last serving NG-RAN node with an RNA and a timer (t380) for RNAU. RNAU is triggered based on the configured timer and the RAN area change. RRCResumeRequest including a cause of RNA-update will be transmitted to the RAN node. The purpose of RNAU is used to inform network that UE is still located in this RAN area and the UE is reachable. If the inactive UE successfully completes the small data transmission, the network can identify this UE. Taking the re-location case as an example, the serving cell can identify this UE based on the retrieved UE context in the SDT procedure. Therefore, it seems unnecessary to perform RNAU again during the SDT procedure.
Proposal 10: RAN2 needs to study how to handle t380 after UE has initiated SDT procedure.
It is possible that UL data arrives during RNAU. Specifically, inactive UE performs RACH for RNAU upon t308 expiry. UL data associated with SDT or non-SDT arrives during RACH for RNAU purpose.
Proposal 11: RAN2 needs to study the case that UL data associated with SDT or non-SDT arrives during RACH for RNAU purpose.
New data arrival after the first SDT transmitted
It has been agreed that it should be possible to send multiple UL and DL packets as part of the same SDT mechanism. Then, there could be a scenario in SDT that the new SDT SRB or DRB with lower or equal priority arrives after the first SDT transmission. It is beneficial to multiplex the new arrival SDT data with the ongoing subsequent SDT transmission from the perspective of signaling overhead and latency. 
However, according to legacy BSR trigger condition, the new arrival SDT SRB or DRB with lower or equal priority cannot trigger a BSR if the padding bits are not sufficient for the padding BSR, then the new arrival data cannot be transmitted and could be discarded eventually. In legacy, the Periodic BSR can be configured and triggered to report the BS including the BS from the lower or equal priority LCG. However, it is not clear whether the Periodic BSR can be configured for SDT. If the Periodic BSR cannot be configured for SDT, it is also needed to clarify how to indicate the new SDT data from the lower or equal priority LCH arrival after the first SDT. 
Proposal 12: RAN2 to discuss whether the Periodic BSR can be configured for SDT.
Proposal 13: RAN2 to discuss how to indicate the new SDT data from the lower or equal priority LCH arrival after the first SDT.

3. Conclusion
In this contribution, the issues on the subsequent data transmission, SRB transmission in SDT procedure, RANU, the procedure for RRC less SDT, the new data arrival after the first SDT transmitted are discussed, we have the following observation and proposals:
Observation: It is easy to implement to configure a SRB2 for SDT via the same configuration procedure with SDT DRBs.
Proposal 1: For the indication to presence of subsequent data, besides BSR, RAI or the information about the amount of the data expected to arrive are desired to help gNB to make the reasonable response.
Proposal 2: The case of maximum number of retransmissions in RLC needs to be discussed in RAN2.
Proposal 3: For the case of maximum number of retransmissions in RLC, RRCResumeRequst for non-SDT data or RRCReestablishment for RLF in RLC layer could be transmitted to gNB.
Proposal 4: Both SRB2 and DRBs for SDT can be configured in RRCRelease message.
Proposal 5: The non-SDT SRB is resumed after reception of the RRCResume by the UE as legacy.
Proposal 6: A SDT can be initiated by the data arrival of only SDT SRB.
Proposal 7: SDT SRB can also apply a data volume threshold to decide whether to do SDT or not.
Proposal 8: RAN2 to discuss and decide a common data volume or a separate data volume is applied for SDT SRBs and DRBs to decide whether to do SDT or not.
Proposal 9: The RRC-less SDT could be further studied only in CG based small data transmission if the security in this case could be confirmed by SA3.
Proposal 10: RAN2 needs to study how to handle t380 after UE has initiated SDT procedure.
Proposal 11: RAN2 needs to study the case that UL data associated with SDT or non-SDT arrives during RACH for RNAU purpose.
Proposal 12: RAN2 to discuss whether the Periodic BSR can be configured for SDT.
Proposal 13: RAN2 to discuss how to indicate the new SDT data from the lower or equal priority LCH arrival after the first SDT.
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