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1.
Introduction
RAN2 have been discussing how to implement the non-SDT data arrival indication for several meetings and it hasn’t yet been concluded. This contribution focuses on a critical use-case for the non-SDT data arrival indication so that we can implement a right solution.
2.
Discussion
The non-SDT data arrival indication needs to be sent to gNB when UE needs to move back to a connected mode for high priority communication such as URLLC or a voice call. 
One example is an emergency call MO call in the middle of SDT operation.
In this example, UE is sending SDT data and has a NAS message for emergency call establishment. Thus, UE issues the non-SDT data arrival indication in the middle of SDT operation.
The following solution proposals were raised in the discussions.

1. DCCH based indication

2. BSR based indication

3. CCCH based indication

DCCH based indication
There are some concerns with the DCCH based solution because the SDT data transmission operation is supposed to be suboptimal way of data transfer due to the following RAN1’s conclusions given by a RAN1 reply LS [1].
· RAN1 cannot reach consensus on reusing CG-DFI mechanism for CG-SDT for operation in licensed band. 
· It’s RAN1’s common understanding that BFD/BFR procedure is not required for SDT in Rel-17.
· FFS: whether or not to support reporting the beam change to gNB.
Since CG-based SDT lacks rigorous beam training/alignment (unlike RACH), the UE may need to transmit the TB again. As the 1st point mentions, the UE won’t be able to explicitly receive the HARQ feedback and so the TB retransmission may take longer time as UE will rely on the dynamic grant (DG) for the concerned HARQ process to determine whether UE needs to retransmit the TB again or can transmit new data by receiving a DG especially when gNB doesn’t transmit any DG for the concerned HARQ process.
The 2nd point implies that the beam management isn’t optimal in comparison with the one in CONNECTED mode and so the user place performance would be not comparable to the one in CONNECTED mode.

Thus, the DCCH based non-SDT data arrival indication isn’t suitable especially when the non-SDT data is a NAS SERVICE REQUEST message generated for a very high priority call, e.g. emergency call.

BSR based indication
In the past meetings, some companies claimed that BSR indicating the amount of non-SDT data should be enough for the non-SDT data arrival indication. It was agreed in RAN2#116e that “BSR calculation takes suspended RBs into consideration during SDT”. This can be enough to notify the NW about non-SDT data arrival, at least in the case where the serving cell has not changed since going into Inactive state . 

Indeed, BSR looks most straight forward as all gNB needs to know is just non-SDT data arrival event occurs at UE side and BSR tells that information to gNB. However, BSR based indication has one critical drawback that BSR can be received by a receiving gNB only but the RRC state transition decision would be determined by an anchoring gNB and currently there is no means to forward the BSR information from the receiving gNB to the anchoring gNB and so BSR signalling over Xn interface needs to be developed.
CCCH based indication

Lastly, the CCCH based indication has a security concern that the CCCH message for the non-SDT data arrival indication will be integrity protected with the same input parameters and attackers may exploit it for their replay attack. There is a solution to address the security issue. The replay attack can be avoided by changing one of the input parameters (KEY, COUNT, MESSAGE, DIRECTION, BEARER) and the required spec change is very limited (see ANNEX of [2]). On the other hand, the CCCH based indication has equivalent performance in terms of latency and reliability to the regular call setup. Thus, it’s obvious that call setup time won’t be compromised even when SDT operation is ongoing. Besides, Xn interface has already supported CCCH message forwarding from the receiving gNB to the anchoring gNB.
According to our analysis above, the CCCH based solution would work perfectly fine for the case of emergency call setup in the middle of SDT operation. 

Observation: CCCH based indication works perfectly fine for the case of emergency call setup.
Thus, we propose:
Proposal: CCCH based indication should be implemented not so to compromise any call setup made in the middle of SDT operation.
4.
Conclusions
In this contribution the following proposal was made concerning intra-frequency reselection indicator (IFRI).
Observation: CCCH based indication works perfectly fine for the case of emergency call setup.

Proposal: CCCH based indication should be implemented not so to compromise any call setup made in the middle of SDT operation.
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