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1. Introduction
A WI on small data transmission from RRC_INACTIVE was approved [1]. Based on the WI, RAN2 needs to specify the general procedures for both RACH-based schemes and CG-based schemes.
	· 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
· Transmission of UL data on pre-configured PUSCH resources (i.e. reusing the configured grant type 1) – when TA is valid
· General procedure for small data transmission over configured grant type 1 resources from INACTIVE state [RAN2]
· Configuration of the configured grant type1 resources for small data transmission in UL for INACTIVE state [RAN2]


[bookmark: OLE_LINK70][bookmark: _GoBack]In this paper, we discuss the issues related to small data transmission (SMT) with random access (RA) based scheme.
2. RA-based schemes
2.1 RA configuration for small data
In order to differentiate RA between RA for small data and legacy RA (without carrying uplink user data in msg3 or msgA), separated RA resource (T/F resource or preamble) shall be configured. For RA with 4-step RA type, the network needs to know whether additional resource should be allocated for uplink user data in msg3 transmission based on the received preamble. For RA with 2-step RA type, the network shall allocate additional MSGA PUSCH resources for uplink user data than legacy 2-step RA.
Proposal 1: Separated RA resource in terms of time/frequency/code for RACH-based small data from the legacy 2-step/4-step RA should be configured.
2.2 RA-based schemes with/without anchor relocation
According to the WID [1], another aspects of RA-based schemes to consider is context fetch and data forwarding in RRC_INACTIVE state. Motivated by the cases of anchor relocation and no anchor relocation supported for RNA update in Rel-15, small data transmission with RA-based schemes can also benefit from both cases for different scenarios, in the same spirit of reduced signalling overhead in general over NG and Xn caused by context fetch and path switch. In the rest of this subsection, we will provide our initial considerations on both cases and provide way forward to how to proceed this issue between RAN2 and RAN3. 
Observation 1: For RA-based schemes, whether to trigger anchor relocation or not is under NW control.
2.2.1 Decision of anchor relocation
Next, we discuss the issue of anchor relocation in case of changed serving cell by reviewing the existing procedures. In Rel-15, the RNA update with or without context relocation over RRC_INACTIVE is supported. The decision whether to provide context for RNA update is made by last serving gNB after the last serving gNB receives the RETRIEVE UE CONTEXT REQUEST with a cause value of RNA update as below.
	TS 38.300
The following figure describes the RNA update procedure for the case when the UE moves out of the configured RNA, and the last serving gNB decides to relocate the UE context and to keep the UE in RRC_INACTIVE:


[bookmark: OLE_LINK16]Figure 9.2.2.5-1: RNA update procedure with UE context relocation




	TS 38.300
The following figure describes the RNA update procedure for the case when the UE is still within the configured RNA and the last serving gNB decides not to relocate the UE context and to keep the UE in RRC_INACTIVE:


Figure 9.2.2.5-2: Periodic RNA update procedure without UE context relocation



For small data, two schemes (with anchor relocation or without anchor relocation) are supported for RA-based scheme. Considering UE AS context is kept in last serving gNB (anchor), it is reasonable for last serving gNB to make the decision on whether anchor relocation is to be performed, similar to the case of periodic RNA update. If anchor relocation is decided to be performed, context is forwarded to the new gNB. If anchor relocation is decided not to be performed, context is not provided to new gNB and the UL data processing is performed in the last serving gNB. 
Proposal 2: Decision of anchor relocation for small data is made by Last Serving gNB.
From the perspective of last serving gNB, it may need some assistance information provided from new gNB for making a good decision on whether to perform anchor relocation. The assistance information can be a new cause value or packet size for small data transmission. If the packet size is larger enough or the cause is not for small data, the packet is more suitable to be transmitted over RRC_CONNECTED. In that case the anchor is changed from Last serving gNB to new gNB. If the packed size is small, we think it is up to Last serving gNB whether to perform anchor relocation. The details can be up to RAN3. 
Proposal 3: Assistance information for anchor relocation can be provided to Last Serving gNB.
2.2.2 RA-based scheme without anchor relocation
2.2.2.1 Protocol stack and data forwarding
For small data transmission without anchor relocation, we believe that the same principle of the periodic RNA update should be also applied, i.e., UE AS context is still stored at the Last serving gNB without context relocation. Therefore, the protocol stack configurations should be discussed firstly from RAN2 perspective for the sake of decoding and forwarding the small data between the new gNB and Last serving gNB. Given that the default L1 and MAC configurations are applied for both suspended SRB and DRB(s) in RRC_INACTIVE, we will focus on the RLC and PDCP configurations in this case. Then, we think RAN3 is able to initiated the discussions on data forwarding based on RAN2 input on the protocol stack, and the work split can be adopted as the way forward to proceed the data forwarding issues.
Observation 2: For RA-based schemes without anchor relocation, the UE AS context is maintained at the Last Serving gNB.
Proposal 4: RAN2 to discuss the L2 protocol stack configurations first and leave RAN3 to address the relevant data forwarding issues between new gNB and the last serving gNB in RRC_INACTIVE.
[bookmark: OLE_LINK9]2.2.2.1.1 RLC for user data
In the RRC resume procedure, the default SRB1 configurations including the default RLC configuration are applied. When it comes to the suspended DRB(s), the next issue is which RLC configuration (either a UE-specific RLC or a default RLC) is used for user data of the DRB(s). It is straightforward that two options are available for RLC for the new gNB side.
· Option A: UE-specific RLC configuration 
For this option, the stored RLC configurations for the suspended DRB(s) shall be resumed to apply. Based on UE-specific RLC configuration, the gNB establishes a UE-specific RLC entity for user data. This option has RAN3 impact, e.g. the UE-specific RLC configuration shall be provided to new gNB. We think dedicated tunnel between new gNB and Last serving gNB is more suitable to be established for uplink data forwarding. If this option is adopted, RAN3 impacts and discussions are expected.
· Option B: Default RLC configuration
[bookmark: OLE_LINK5][bookmark: OLE_LINK3]For this option, the default RLC configuration is used for the new gNB. Based on the default RLC configuration, the new gNB establishes a common RLC entity for user data. We think a common tunnel between new gNB and Last serving gNB is more suitable to be established for uplink data forwarding to reduce signaling overhead.
We think option B has less signaling overhead than option A, while it requires RAN2 to specify the default RLC configurations for the suspended DRB(s) in RRC_INACTIVE. 
Proposal 5: For RA-based scheme without anchor relocation, RAN2 to decide which RLC configuration is used:
· Option A: UE-specific RLC configuration is used for DRB(s)
· Option B: Default RLC configuration is used for DRB(s)
2.2.2.1.2 PDCP for user data
Next we discuss the PDCP configuration for user data. We think different services have different QoS requirements. This can be reflected in PDCP with different lengths of t-Reordering and discardTimer. In addition, the AS security context is established per UE, and it is impossible to apply the default PDCP configurations for all the UEs who initiates the small data in RRC_INACTIVE. Therefore, we think UE-specific PDCP configuration is used for small data transmission without anchor relocation, and it can apply to both CG and RA-based schemes.
Proposal 6: For RA-based scheme without anchor relocation, UE-specific PDCP configuration is used for DRB(s). 
2.2.3 RA-based schemes with anchor relocation
2.2.3.1 Protocol stack
With the anchor relocation in this case, we assume that the UE AS context shall be always transferred from the Last Serving gNB to the new gNB during context fetch procedure including the L2 protocol stack configurations for the suspended DRB(s). Even if the default RLC configurations can be still applied (e.g. in the new DU) in this case, however, we don't see much benefit not to apply the obtained UE specific RLC configurations from the performance perspective. In addition, it may involve more impacts to the UE AS context storage for the suspended DRB and extra signalling for configuring the UE specific RLC configurations when transferring to RRC_CONNECTED, which is not desirable in the context of RRC_INACTIVE.
Observation 3: For RA-based schemes with anchor relocation, the UE AS context is relocated at the new gNB.
Proposal 7: For RA-based scheme with anchor relocation, UE-specific RLC configurations and PDCP configurations are used for DRB(s). 
2.2.3.2 General procedures
For the case of RA-based scheme with anchor relocation, the general procedure is almost the same with the legacy RRCResume procedure with anchor relocation, except for the small data transmission. We propose a general procedure for RA-based scheme with anchor relocation as showed in Figure 3. The annex TP is also attached to be captured into Stage 2 TR for reference.
1. The UE resumes from RRC_INACTIVE, providing the I-RNTI, allocated by the last serving gNB and sends the uplink data to gNB.
2. The gNB, if able to resolve the gNB identity contained in the I-RNTI, requests the last serving gNB to provide UE Context data.
3. The last serving gNB provides UE context data.
4. If there is subsequent DL user data, the gNB provides forwarding addresses for downlink data.
5/7. The gNB performs path switch.
6.  PDU session update and N4 session modification is performed.
8.  Uplink data is delivered to UPF.
9.  Downlink data is delivered to the last serving gNB if available.
10.  The gNB sends the RRCRelease message and downlink data to the UE.
11.  The gNB triggers the release of the UE resources at the last serving gNB.



Figure 3: general procedure for RA-based schemes with anchor relocation
Proposal 8: RAN2 to adopt the annex TP for RA-based scheme with anchor relocation.
3. Conclusion
Based on the above discussion, we make the following observations and recommend RAN2 to discuss and adopt the following proposals: 
Observation 1: For RA-based schemes, whether to trigger anchor relocation or not is under NW control.
Observation 2: For RA-based schemes without anchor relocation, the UE AS context is maintained at the Last Serving gNB.
Observation 3: For RA-based schemes with anchor relocation, the UE AS context is relocated at the new gNB.
Proposal 1: Separated RA resource in terms of time/frequency/code for RACH-based small data from the legacy 2-step/4-step RA should be configured.
Proposal 2: Decision of anchor relocation for small data is made by last serving gNB.
Proposal 3: Assistance information for anchor relocation can be provided to last serving gNB.
Proposal 4: RAN2 to discuss the L2 protocol stack configurations first and leave RAN3 to address the relevant data forwarding issues between new gNB and the last serving gNB in RRC_INACTIVE.
Proposal 5: For RA-based scheme without anchor relocation, RAN2 to decide which RLC configuration is used:
· Option A: UE-specific RLC configuration is used for DRB(s)
· Option B: Default RLC configuration is used for DRB(s)
Proposal 6: For RA-based scheme without anchor relocation, UE-specific PDCP configuration is used for DRB(s). 
Proposal 7: For RA-based scheme with anchor relocation, UE-specific RLC configurations and PDCP configurations are used for DRB(s). 
Proposal 8: RAN2 to adopt the annex TP for RA-based scheme with anchor relocation.

4. Reference 
[1] RP-193252 Work Item on NR smalldata transmissions in INACTIVE state
Annex TP for Stage-2 procedures
[bookmark: _Toc20387979][bookmark: _Toc29376059][bookmark: _Toc37231950]x.x.x.x	RA-based schemes with anchor relocation
The following figure describes the UE triggered small data transmission procedure involving context retrieval over Xn and anchor relocation. 
1. The UE resumes from RRC_INACTIVE, providing the I-RNTI, allocated by the last serving gNB and sends the uplink data to gNB.
2. The gNB, if able to resolve the gNB identity contained in the I-RNTI, requests the last serving gNB to provide UE Context data.
3. The last serving gNB provides UE context data.
4. If there is subsequent DL user data, the gNB provides forwarding addresses for downlink data.
5/7. The gNB performs path switch.
6.  PDU session update and N4 session modification is performed.
8.  Uplink data is delivered to UPF.
9.  Downlink data is delivered to the last serving gNB if available.
10.  The gNB sends the RRCRelease message and downlink data to the UE.
11.  The gNB triggers the release of the UE resources at the last serving gNB.



Figure x: general procedure for RA-based schemes with anchor relocation
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