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1. Introduction
[bookmark: Proposal_Pattern_Length]At RAN#91 plenary meeting 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 transmission of 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.
Specify configuring of SRB1 and SRB2 for small data transmission in RRC_INACTIVE state by reusing the framework for DRBs.
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#111e, 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.  

At RAN2#112e, the following agreements were made [3];
	· 1. RAN2 confirm that RACH based SDT is supported with and without UE context relocation
· 2. Using a RLC configuration stored in UE Context is confirmed.  List how they can be used, and final decision is up to RAN3
· 3. Inform RAN3 on UE SDT data handling impact including using a stored RLC configuration 




At RAN2#113 [5], the following agreements were made:
Working assumption 
1. Support configuring of SRB1 and SRB2 for small data transmission for carrying RRC and NAS messages.
2. Upon initiating RRC Resume procedure for SDT initiation (i.e. for first SDT transmission), the UE shall also resume SRB2 that is configured for SDT, in addition to SDT DRBs that are configured for SDT
3. RAN2 recommends to include SRB2 in WID

At RAN2#113bis-e, [7] the following agreements were made related to control plane aspects;
Agreements:
1. SDT failure detection timer is started upon initiation of SDT procedure
2. T319 legacy is not started if RRCResumeRequest or RRCResumeRequest1 is transmitted for SDT
3. T319 legacy stop conditions also apply to SDT failure detection timer
4. RRC re-establishment procedure is not supported for SDT 

5	An LS is sent to SA3 to verify feasibility/impacts of re-using same NCC/I-RNTI value temporarily for RRC Resume procedure in new cell during SDT procedure (include same cell question from 502]
6	FFS - RAN2 to select between the following options for cell re-selection during ongoing SDT procedure next meeting: 1) UE transitions to IDLE, possibly performing high-layer retransmission (8/25); or 2) UE remains in INACTIVE and sends RRC Resume to new cell
7	FFS Upon SDT failure detection timer expiry, the same procedure as T319 expiry is used (e.g. transition to IDLE as in the case of expiry of the T319 timer and attempts RRC connection setup)  (18/8)

In this contribution, we discuss some aspects related to the subsequent small data transmission and SDT failure detection timer, and to reflect over the revised work item in terms of supporting SRB 1 and SRB2 for small data transmission.

1. Discussion
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.

In the email discussion [POST112-e][551][SDT]  Common aspects between CG and RACH (ZTE) [4], the following summary was made: 

	Comments Summary: 
For SDT DRBs: if new data arrives, majority of companies seem to agree that a BSR can be triggered (using the existing LCG multiplexing rules and BSR triggering principles – a few companies mentioned preference that these triggers should not change and this seems feasible). This seems agreeable and we can have a proposal for this. 
For non-SDT DRBs: seems the following aspects need to be discussed further: 
· For generating a BSR for non-SDT DRBs, should the non-SDT DRBs be also resumed (along with the SDT DRBs)? – this was FFS at last meeting
· If Non-SDT DRBs are also resumed, then RLC shall not be reestablished upon receiving RRCResume as is the case today (since anyway network sets the reestablishRLC flag explicitly in DL, this seems feasible to change this behaviour)
· If non-SDT DRBs are not resumed multiple companies seem to think that NAS will trigger a new ResumeRequest (this needs to be confirmed).

Open issues for further discussion
For non-SDT DRBs, the following aspects are proposed to be discussed in company contributions:
· RAN2 needs to decide which way to proceed for non-SDT DRBs. 
· Option 1: Resume non-SDT DRBs and enable necessary changes to trigger BSR for this case
Option 2: Do not resume non-SDT DRBs and rely on NAS to trigger new RRCResumeRequest for this case



We support that the indication from the UE to the network could be in the form of a BSR for SDT bearer. 

Proposal 1: The indication for subsequent data is in the form of a BSR for SDT bearer.

In the case UL data arrives for non-SDT bearer, the indication should be part of separate indication in the uplink message (msg3) RRC connection request/resume message. There should be no need to trigger any BSR, since the small data will be part of the message 3.

At RAN2#113, and email discussion was initiated [6], and in subchapter 2.2 “indication to the network about data over non-SDST RBs” three options were discussed.

Option 1: Another CCCH message is sent
Option 2: A new MAC level indication is triggered
Option 3: A DCCH message is triggered

There were different views, and no clear majority support could be found. So we reiterate or view that a new CCCH Resume procedure should be initiated.

Proposal 2: For non-SDT data arrival during SDT handling, a UE should inform the network about the availability of non-SDT data in a separate indication, where another CCCH message in sent.

SDT failure detection timer
At RAN2#113bis, agreements were made related to failure detection timer. 
· SDT failure detection timer is started upon initiation of SDT procedure

Still it is not agreed on the behaviour what happens with the timer for cell reselection

The following open points were agreed

· FFS - RAN2 to select between the following options for cell re-selection during ongoing SDT procedure next meeting: 1) UE transitions to IDLE, possibly performing high-layer retransmission (8/25); or 2) UE remains in INACTIVE and sends RRC Resume to new cell
· FFS Upon SDT failure detection timer expiry, the same procedure as T319 expiry is used (e.g. transition to IDLE as in the case of expiry of the T319 timer and attempts RRC connection setup)  (18/8)

If there is an SDT transmission failure due to cell reselection, we see no reason to not stay in RRC-Inactive, and sending an RRC resume request in the new cell instead. However, if there are any concerns relating to reusing NCC and I-RNTI for RRC Resume procedure in different cells, RAN2 can wait SA3 response [8]. 

Proposal 3: The UE remains in INACTIVE and sends RRC Resume to new cell

In case the SDT failure detection timer expires. it would seem reasonable to first try resuming again, before declaring that leaving for Idle is the only option-

Proposal 4: The UE tries multiple times Resuming SDT, before declaring leaving for Idle.

In the email discussion [4], also handling of a t319 like timer was discussed.

	Q 2.4.1: Which option do companies prefer for handling of the new timer?
Option 1: Extended T319 like timer
Option 2: Timer restarted after each UL/DL




The question above is referring to a new timer, although several companies prefer to re-use the existing timer.

[bookmark: _GoBack]For option 1: We think that due to legacy operation using T319, we prefer to define a new timer, in order to operate independently for small data RACH procedure. The reason is that available data for SDT is variable in size and its delivery will also be variable in time due to subsequent transmissions. Hence, by employing a fixed timer of T319 for the whole duration of the SDT, without starting/restarting after each DL/UL, will not suffice the variability of the transmission time, and may expire before getting a response from the network.

Proposal 5: A new timer for SDT failure detection is defined.

Option 2 can be seen as independent from option 1, and here we support that the “new” timer is restarted after each UL/DL transmission.  

Proposal 6: The “new” timer is restarted after each UL/DL transmission.

Support for SRB1 and SRB2 

As discussed at RAN2#113, a working assumption was agreed on support configuring of SRB1 and SRB2 for small data transmission for carrying RRC and NAS messages. This has been agreed also in RAN#91 and part of revised WID [1]. 

By clarifying the work item description that relevant Signal Radio Bearers (in this case SRB1 and SRB2) are or can be re-established, any higher layer signalling in terms of RRC and NAS traffic can be ensured.

Proposal 7: The support for SRB1 and SRB2 would in principle mean no extra work, but it needs to be clarified in specifications.

In the NR positioning enhancements topic [9], there is an ongoing discussion related to size of positioning and LPP messages that may be carried by NAS messages in RRC-Inactive. In this Small Data enhancements work item, the assumption must be that any data that is transferred in the SDT procedure have a size that complies with the sizes defined for SDT traffic.

Proposal 8: The usage of SRB2 for transfer of e.g. NAS messages while in RRC-Inactive would have to comply to the size/data volume defined for SDT.

If the size is larger than what would fit into one SDT transfer, e.g. in message 3 during RACH procedure, procedures for e.g. subsequent data transmission, or for resuming from RRC-Inactive would apply in principle. 

Proposal 9: If the size is larger than what would fit into one SDT transfer, e.g. in message 3 during RACH procedure, procedures for e.g. subsequent data transmission, or for resuming from RRC-Inactive would apply in principle.
1. Conclusion
In this contribution, the following proposals are made:

Proposal 1: The indication for subsequent data is in the form of a BSR for SDT bearer.

Proposal 2: For non-SDT data arrival during SDT handling, a UE should inform the network about the availability of non-SDT data in a separate indication , where another CCCH message in sent.

Proposal 3: The UE remains in INACTIVE and sends RRC Resume to new cell

Proposal 4: The UE tries one or multiple times Resuming SDT, before declaring leaving for Idle.

Proposal 5: A new timer for SDT failure detection is defined. 

Proposal 6: The “new” timer is restarted after each UL/DL transmission. 

Proposal 7: The support for SRB1 and SRB2 would in principle mean no extra work, but it needs to be clarified in specifications.

Proposal 8: The usage of SRB2 for transfer of e.g. NAS messages while in RRC-Inactive would have to comply to the size/data volume defined for SDT.

Proposal 9: If the size is larger than what would fit into one SDT transfer, e.g. in message 3 during RACH procedure, procedures for e.g. subsequent data transmission, or for resuming from RRC-Inactive would apply in principle.
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