[bookmark: _GoBack]3GPP TSG-RAN2#113bis-e	R2-2103991
Online, 12th April - 20th April 2021	
	

[bookmark: Source]Agenda item:		8.6.3 (NR_SmallData_INACTIVE-Core)
Source:	LG Electronics Inc.
Title: 	Discussion on cell reselection during SDT
[bookmark: DocumentFor]Document for:	Discussion and Decision
1.	Introduction
In [1], UE behaviour was discussed in case of cell reselection during SDT procedure with following options.
· Option 1: UE transitions to IDLE;
· Option 2: UE remains in INACTIVE;
· Option 3: UE performs RRC re-establishment procedure;

In this paper, we present our view on above options.

2.	Discussion
In legacy NR, the UE goes to RRC_IDLE when cell re-selection is performed during RRC resume procedure. After going to RRC_IDLE, the UE discards Inactive AS context and releases the suspendConfig in RRC layer and discards all stored PDCP SDUs and PDCP PDUs in the transmitting PDCP entity in PDCP layer.
In Option 1, the UE goes to RRC_IDLE and following procedure is same as the legacy behaviour. Thus, it does not introduce complexity and large change for specification. We think the cell reselection during SDT is a corner case. Since SDT procedure targets the transmission with short duration, there may be not much case of cell reselection during SDT. Thus, we prefer the simple solution and think no enhancement/recovery mechanism is needed. Although Option 1 cannot avoid the data loss due to releasing PDCP entity, we think the lost data can be recovered by the retransmission of application layer. Therefore, we think Option 1 is suitable as a baseline for cell reselection during SDT.
Proposal 1. As a baseline, UE goes to RRC_IDLE when cell reselection occurs during SDT procedure.

In Option 2, the UE remains in RRC_INACTIVE after cell reselection and initiates SDT procedure in the new cell. Since the UE does not transit its RRC state, and AS context and PDCP PDU/SDU are not discarded, the UE can continue SDT transmission without data loss in the new cell. However, as the UE does not receive RRC release message including NCC and I-RNTI during cell reselection, there is security concern when SDT procedure is triggered in the new cell. 
The proponent of Option 2 suggests to reuse the old key and I-RNTI temporarily, and then the new NCC and I-RNTI is provided in very early phase in next SDT procedure in the new cell. We think this option is feasible and does not require a big specification change. However, regarding security concerns, whether the solution can be acceptable or not should be verified in SA3. If it is verified to be no security issue, this option could be discussed further in RAN2.
Proposal 2. If it is verified to be no security issue, RAN2 further discuss that UE remains in RRC_INACTIVE after cell reselection during SDT.

In Option 3, the UE performs RRC re-establishment after cell reselection and moves to RRC_CONNECTED. After transitioning to RRC_CONNECTED, all DRBs and SRBs would be resumed by reconfiguration message, and the UE can transmit the data in RRC_CONNECTED, and there is no data loss concerns. 
However, as mentioned above, we think the cell reselection during SDT is a corner case. Thus, we do not see transitioning to RRC_CONNECTED as an essential behavior. Moreover, considering that small data is transmitted during SDT procedure, the transition to RRC_CONNECTED is not desirable from power saving and delay efficiency perspective. Therefore, we propose not to support RRC re-establishment procedure for cell reselection during SDT procedure.
Proposal 3. RRC re-establishment is not considered for the solution for cell reselection during SDT procedure.

3.	Conclusion
In this document, we discussed UE behaviour after cell reselection during SDT, and make following observations and proposals.
Proposal 1. As a baseline, UE goes to RRC_IDLE when cell reselection occurs during SDT procedure.
Proposal 2. If it is verified to be no security issue, RAN2 further discuss that UE remains in RRC_INACTIVE after cell reselection during SDT.
Proposal 3. RRC re-establishment is not considered for the solution for cell reselection during SDT procedure.
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