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1. Introduction
[bookmark: Proposal_Pattern_Length]RAN#88e has approved an updated version of the WI on NR small data transmissions [1], with the objective to specify small data transmissions in INACTIVE state. The benefits of introducing small data transmissions in INACTIVE state are to reduce the signalling overhead as well as power consumption at the UE, primarily for infrequent data traffic. 
For LTE, Early Data Transmission (EDT) was introduced in Rel-15 for LTE-M and NB-IoT.

	This work item enables small data transmission in RRC_INACTIVE state as follows: 
· 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]
· Specify RRM core requirements for small data transmission in RRC_INACTIVE, if needed [RAN4]
No new RRC state should be introduced in this WID. Transmission of smalldata in UL, subsequent transmission of smalldata in UL and DL and the state transition decisions should be under network control.
Focus of the WID should be on licensed carriers and the solutions can be reused for NR-U if applicable.
Note 2: Any associated specification work in RAN1 that is needed to support the above set of objectives should be initiated by RAN2 via an LS.



At RAN2#102e, the following agreements were made [2];

Agreements 
1 	Small data transmission with RRC message is supported as baseline for RA-based and CG based schemes  
2	RRC-less can be studied for limited use cases (e.g. same serving cell and/or for CG) with lower priority
3	Context fetch and data forwarding with anchor re-location and without anchor re-location will be considered.   FFS if there are problems with the scenario “without anchor relocation”. 
4	From RAN2 perspective, stored “configuration” in the UE Context is used for the RLC bearer configuration for any SDT mechanism (RACH and CG).
5	The 2-step RACH or 4-step RACH should be applied to RACH based uplink small data transmission in RRC_INACTIVE
6	The uplink small data can be sent in MSGA of 2-step RACH or msg3 of 4-step RACH.
7	Small data transmission is configured by the network on a per DRB basis
8	Data volume threshold is used for the UE to decide whether to do SDT or not.   FFS how we calculate data volume.  
	FFS if an “additional SDT specific” RSRP threshold is further used to determine whether the UE should do SDT
9	UL/DL transmission following UL SDT without transitioning to RRC_CONNECTED is supported 
10	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.  FFS on details and whether any indication to network is needed.  

Furthermore, the following related email discussion was initiated; [Post111-e][926][R17 Small Data] Context fetch (Ericsson) [3], with the following proposals.
	Proposal 1	RAN2 confirm that RACH based SDT is supported with and without UE context relocation.
Proposal 2	Inform RAN3 on UE SDT data handling impact including using a stored UE context (see Q4).
Proposal 3	Inform RAN3 that RAN2 think assistance information can be beneficial. RAN2 will leave the discussion and decision to RAN3.
Proposal 4	Using a RLC configuration stored in UE Context is confirmed.
Proposal 5	FFS if a solution for decoding or partly decoding the SDT transmission at the Receiving gNB to lower the delay of decoding those PDUs is needed, e.g. if parts of UE context may be needed to be transferred in all cases of context relocation.
Proposal 6	RAN2 should discuss and identify if a context exchange in all cases is subject to security issues and consult SA3 if necessary.




In this contribution, we discuss some aspects related to the context fetch and anchor relocation or no anchor relocation
1. Discussion
[bookmark: _Hlk54084796]Context fetch and anchor relocation
Depending on the traffic situation and mobility behaviour, anchor relocation leads to an extra signalling overhead, and for some scenarios this can be avoided, hence saving some unnecessary signalling, e.g. in case a UE is moving back and forth between two or a few cells within RNA (RAN Notification Area). In case the UE is moving between different RAN areas as defined by the RNA configuration, both cases will result in re-anchoring of the UE.  
The UE context is moved from the old gNB to the new gNB and the gNB/AMF/SMF/UPF will perform path switch moving the N2 and N3 tunnels which connects the gNB to the Core network. If the UE has a mobility pattern with frequent crossings of the “RAN area boarder”, then this would lead to a repeated triggering of RAN Area update procedure (re-anchoring), including signalling over Radio interface, as well as signalling in the Core Network to handle path switch between the anchor nodes in the different RAN areas.
For small data, two schemes (with anchor relocation or without anchor relocation) are supported for RA-based scheme
The following figure [4] describes the UE triggered RNA update procedure involving context retrieval over Xn. The procedure may be triggered when the UE moves out of the configured RNA, or periodically.


[bookmark: OLE_LINK16]Figure 9.2.2.5-1: RNA update procedure with UE context relocation
The following figure [4] 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

Proposal 1: Solutions for context fetch is supported to avoid anchor relocation and unnecessary signalling overhead as proposed in [3].
An Anchor relocation procedure involves many entities, new gNB, Last serving gNB, the AMF, and also the UPF. Depending on network deployment, different approaches can be discussed for which node is the most suitable to make the anchor relocation decision. 
· The new gNB; in case this is where the UE will stay to.
· The Last serving gNB, if this entity has knowledge about UE is only temporary visiting the new gNB
· The AMF, responsible for performing the potential path swith
· Small data transfer e.g. EDT or AS RAI with no further UL/DL data.
Proposal 2: Decisions for anchor relocation or not, should be within the RAN domain.

In order for the gNB to be able to make a proper decision whether to initiate anchor relocation or not, assistance data from the UE may be beneficial, UE related to traffic pattern, mobility pattern, and whether subsequent data is available for uplink transmission or downlink data is expected. 
Other relevant information could be latency aspects if the path switch is not needed, and data forwarding can be done directly.
Clearly RAN3 needs to instrumental since enhancements will impact RAN3 specifications.
Proposal 3: Assistance information may support the gNB to make the proper decision on Anchor relocation.

Subsequent transmission
As agreed above that 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, some indication to network would be needed. 
This indication could be valid for the RACH scheme approach as well as the Pre-configured PUSCH resources approach.
An indication could indicate different options.
A) That the UE has more data to transmit
B) The UE is expecting data from the network
As a response to A), the network should be able to reply that it has downlink data pending to be transmitted.
Proposal 4: An indication from the UE to the network is supported to indicate subsequent UL and DL packet transmission

1. Conclusion
In this contribution, the following proposals are made:

Proposal 1: Solutions for context fetch is supported to avoid anchor relocation and unnecessary signalling overhead as proposed in [2].
Proposal 2: Decisions for anchor relocation or not, should be within the RAN domain.
Proposal 3: Assistance information may support the gNB to make the proper decision on Anchor relocation.
Proposal 4: An indication from the UE to the network is supported to indicate subsequent UL and DL packet transmission
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