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1. Introduction
In this contribution, we would like to provide our views on some control plane issues in the following aspects:
- Handling of cell reselection during SDT
- Handling of subsequent transmissions 
2. Discussion 
2.1 Handling of cell reselection during SDT
In legacy RRC resume procedure, T319 is started upon the initiation of RRCResumeRequest transmission and UE relies on T319 for failure detection. Cell reselection is possible while T319 is running. If this happens, UE moves to IDLE mode. For case of SDT, since subsequent transmissions will extend the duration of SDT, cell reselection might be more likely to occur than in legacy RRC resume procedure. 
Whether to handle the cell reselection during SDT was discussed during [Post111-e][925] email discussion, but no consensus was made. Two potential solutions are as follows:

· Option1: UE moves to RRC_IDLE.

· Option2: RAN2 defines a solution to avoid data loss. 
Option1 follows the behaviour as legacy and will introduce the least impacts to current specification, but data loss cannot be avoided. Option2 requires RAN2 to work out a specific solution. Some companies propose that the UE shall keep in RRC_INACTIVE and perform PDCP re-transmission in the new cell. However, remaining in RRC_INACTIVE and initiating a new RRC Resume/SDT procedure would bring some issues, such as:
· How to determine the security key used in the new cell? The security key has been updated in the former cell and new NCC is is not available before UE selects to the new cell. We do not have any existing mechanism to guarantee that the security key used by gNB and UE in the new cell is matched. Further discussions are needed.
· Whether legacy RRC resume procedure can be adopted when UE selects to the new cell? In legacy, UE initiates the procedure when upper layers or AS (responding to RAN paging or triggering RNA update) request the RRC connection resumption. UE may not meet the conditions to trigger a new RRC resume procedure in the new cell, i.e. upper layer will not indicate the RRC to initiate the procedure, because upper layer may not be aware of whether there is data to (re-)transmit in AS.
Considering cell reselection might still be a corner case even though the timer is prolonged, and the workload to define a solution may introduce significant specification impacts, we prefer to follow the legacy UE behaviour and it is up to UE implementation to avoid data loss.
Proposal 1 UE goes to RRC_IDLE if cell reselection occurs during SDT. It is up to UE implementation to avoid data loss.
2.2 Handling of subsequent transmission
In RAN2#112e meeting, UE’s behaviours upon the reception of RRCRelease were agreed as follows, which follow the same actions as in legacy. 
	Agreements:

1   For small data, for RACH and CG based solutions when the UE receives RRC release with Suspend config, the UE at least performs the following actions (i.e. same action as in legacy): 

-
MAC is reset and default MAC cell group configuration is released 

-
RLC entities for SRB1 are re-established 

-
SRBs and DRBs are suspended except SRB0

NOTE: SDT termination will be discussed with later papers


According to the agreement, subsequent transmissions should be performed before the reception of RRCRelease, since data transmissions are not supported any more after a set of reset/release actions as listed in the agreement. 
Observation 1 After UE receives the RRCRelease with SuspendConfig, UE performs the actions such as: - reset MAC and release default MAC Cell Group configuration; - re-establish RLC entities for SRB1; - suspend all SRB(s) and DRB(s), except SRB0. Data transmission is not supported in AS after the reception of RRCRelease.
Proposal 2 Subsequent transmissions in SDT should be performed before UE receives RRCRelease with SuspendConfig.
However, we have some concerns on supporting subsequent transmissions before RRCRelease. In legacy RRC resume procedure, Resume MAC-I included in RRCResumeRequest is used for UE authentication in RAN node. Correspondingly, the gNB can be verified by UE by sending RRC message in response to RRCResumeRequest. This mutual verification process can ensure the legality of the data transmissions. But if subsequent transmissions occur before UE receives RRC Release message, the UE is not enabled to verify the network as in legacy, which may result in security issue in downlink transmissions. We should further consult with SA3 whether the reception of downlink data without RRC message is supported for network verification. 
Observation 2 In legacy RRC resume procedure, RRCResumeRequest is used for UE authentication by gNB, RRCResume is used for gNB verification by UE, after which data transmissions are supported.
Proposal 3 RAN2 consults with SA3 whether subsquent DL transmissions are supported before the reception of RRC message which is used for gNB verification.
3. Conclusion
Based on the discussion we make the following observation:

Observation 3 After UE receives the RRCRelease with SuspendConfig, UE performs the actions such as: - reset MAC and release default MAC Cell Group configuration; - re-establish RLC entities for SRB1; - suspend all SRB(s) and DRB(s), except SRB0. Data transmission is not supported in AS after the reception of RRCRelease.
Observation 4 In legacy RRC resume procedure, RRCResumeRequest is used for UE authentication by gNB, RRCResume is used for gNB verification by UE, after which data transmissions are supported.
And we give the following proposals:

Proposal 1 UE goes to RRC_IDLE if cell reselection occurs during SDT. It is up to UE implementation to avoid data loss.

Proposal 2 Subsequent transmissions in SDT should be performed before UE receives RRCRelease with SuspendConfig.
Proposal 3 RAN2 consults with SA3 whether subsquent DL transmissions are supported before the reception of RRC message which is used for gNB verification.
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