3GPP TSG-RAN WG3 #111-e
R3-210880
25 January – 4 February 2021
Agenda item:

8.1
Source:
LG Electronics Inc.
Title:
Consideration on small data transmission with and without anchor relocation
Document for:

Discussion
1. Introduction
In Rel-17, one WID item [1] was approved to enable small data transmission in RRC-INACTIVE state. One of the objectives is to support context fetch and data forwarding (with and without anchor relocation) in INACTIVE state for RACH-based solutions:

	RP-193252 [1]:

…
· For the RRC_INACTIVE state:

· UL small data transmissions for RACH-based schemes (i.e. 2-step and 4-step RACH):

· 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

…


The RAN2 had a discussion about how to support the context fetch and data forwarding with and without anchor relocation for SDT in RRC_INACTIVE state, and then sent a LS to RAN3 to inform some RAN2 agreements [2]. In this contribution, we analyze the RAN3 impact about the context fetch and data forwarding with and without anchor relocation based on the RAN2 agreements, and also provide our view on it.
2. Discussion
In last meetings, the RAN2 had a discussion about how to support the context fetch and data forwarding with and without anchor relocation for SDT in RRC_INACTIVE state, and then made the following agreements [2]:
	LS from RAN2 [2]:

…
Agreements:
· Context fetch and data forwarding with anchor re-location and without anchor re-location will be considered. (RAN2 #111e)
· From RAN2 perspective, stored “configuration” in the UE Context is used for the RLC bearer configuration for any SDT mechanism (RACH and CG). (RAN2 #111e)

· The configuration of configured grant resource for UE small data transmission is valid only in the same serving cell (RAN2 #112e).

· UL/DL transmission following UL SDT without transitioning to RRC_CONNECTED is supported (RAN2 #111e).

· When UE is in RRC_INACTIVE, 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.  (RAN2 #111e).

· For both RACH and CG based solutions, new keys are generated using the stored security context and the NCC value received in the previous RRCRelease message (i.e. same as legacy procedure) and these new keys are used for generating the data of DRBs that are configured for SDT (RAN2 #112e).
…


Basically, the RAN2 agreed that context fetch and data forwarding with anchor re-location and without anchor re-location will be considered in case of RACH based SDT. However, since the configuration of configured grant resource for UE small data transmission is valid only in the same serving cell, the CG based SDT is not used for the UE mobility case.

Observation 1: Context fetch and data forwarding with anchor re-location and without anchor re-location is used only in case of RACH based SDT.
In Rel-15, in order to support the UE in RRC_INACTIVE state, the RNA update procedure with UE context relocation and without UE context relocation were already introduced in Clause 9.2.2.5 of TS 38.300. It seems to be reasonable that with some enhancements for SDT, these procedures can be reused to support the context fetch and data forwarding with and without anchor relocation in RACH based SDT.
Proposal 1: It is proposed to use the RNA update procedure with UE context relocation and without UE context relocation as a baseline.
Therefore, the SDT procedure with anchor relocation and without anchor relocation can be introduced as follows:
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Figure 1: SDT procedure with anchor relocation (based on the existing RNA update procedure with UE context relocation in Figure 9.2.2.5-1 of TS 38.300)
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Figure 2: SDT procedure without anchor relocation (based on the existing RNA update procedure without UE context relocation in Figure 9.2.2.5-2 of TS 38.300)
Suppose that the UE moves to the new NG-RAN other than the last serving NG-RAN in the same RAN-based notification area. When the UE has the small uplink data to transmit to the network without transitioning to RRC_CONNECTED, it accesses to the new NG-RAN and tries to resume the RRC connection by sending the RRC message (i.e., MSG3 for 4-step RACH or MSGA for 2-step RACH) which contains the small uplink data. The new NG-RAN checks whether it is able to find the UE context related to the I-RNTI or not. If not, the new NG-RAN may identify the last serving NG-RAN which has provided the I-RNTI, and then decide to fetch the UE context from the last serving NG-RAN by using the Retrieve UE Context procedure via the Xn interface. 
The last serving NG-RAN checks whether it is able to find the UE context or not. If yes, it then decides whether the UE context relocation to the new NG-RAN is required or not. To this end, the last serving NG-RAN needs to be aware of that the UE wants to transmit the small uplink data without transitioning to RRC_CONNECTED. One possible way is that the UE includes the SDT assistance information in the RRC message. This assistance information may contain e.g., the expected UL data size, traffic pattern, and the release assistance information indicating no further uplink and downlink data transmission, or only a single downlink data transmission subsequent to the uplink transmission. Since the RAN2 also considers subsequent UL/DL packets to/from the network without transitioning to RRC_CONNECTED state, the information for subsequent multiple transmission for UL/DL can be also included into the RRC message. Based on the SDT assistance information from the UE, the last serving NG-RAN can decide whether the UE context relocation to the new NG-RAN is required or not.
Proposal 2: It is proposed for the UE to send the SDT assistance information to the network in order to enable the network to decide whether to relocate the UE context.
In case of the SDT procedure without anchor relocation, the RAN2 assumes that the RLC PDU will be processed in the new NG-RAN by using the RLC configuration stored in the UE context. This seems like the MN-terminated SCG bearer in DC. If the last serving NG-RAN provides the RLC configuration stored in the UE context and PDCP UL TNL information for delivery of DL PDUs to new NG-RAN instead of full UE context, the new NG-RAN is able to process the RLC PDU without additional XnAP signaling.
Proposal 3: It is proposed to confirm that the RLC PDU is processed in the new NG-RAN.
Proposal 4: In case of the SDT procedure without anchor relocation, the last serving NG-RAN should provide the stored RLC configuration and PDCP UL TNL information to the new NG-RAN instead of full UE context.
In order to support the SDT without anchor relocation, the new NG-RAN also keeps redundant UE context temporarily. However, after completion of the data transmission to/from the UE, the last serving NG-RAN should request the release of the UE resources at the new NG-RAN. 
Proposal 5: After completion of the data transmission, the last serving NG-RAN should request the release of the UE resources at the new NG-RAN.
Note that the RAN2 still discuss how to send subsequent UL/DL packets to/from the network via Uu interface. Therefore, in Figure 1 and 2, the details on how and when to send subsequent UL/DL packets to/from the network via Uu interface is pending to RAN2 progress.

Proposal 6: The UE can send or receive subsequent packets to/from the network without transitioning to RRC CONNECTED state.
3. Conclusion
In this contribution, we focused the RAN3 impact about the context fetch and data forwarding with and without anchor relocation based on the RAN2 agreements, and provided our view on it. The following proposals are kindly suggested to RAN3:
Proposal 1: It is proposed to use the RNA update procedure with UE context relocation and without UE context relocation as a baseline.
Proposal 2: It is proposed for the UE to send the SDT assistance information to the network in order to enable the network to decide whether to relocate the UE context.
Proposal 3: It is proposed to confirm that the RLC PDU is processed in the new NG-RAN.
Proposal 4: In case of the SDT procedure without anchor relocation, the last serving NG-RAN should provide the stored RLC configuration and PDCP UL TNL information to the new NG-RAN instead of full UE context.
Proposal 5: After completion of the data transmission, the last serving NG-RAN should request the release of the UE resources at the new NG-RAN.

Proposal 6: The UE can send or receive subsequent packets to/from the network without transitioning to RRC CONNECTED state.
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