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1. Introduction
During last RAN2 meeting, there was a discussion on the UE behaviour for handling of non-SDT data arrival, and the following agreements were made [1]:

1. The UE behaviour for handling of non-SDT data arrival after sending the first UL data packet is fully specified (i.e. not left to UE implementation)
2. FFS RAN2 will consider the additional option of using DCCH message to indicate arrival of non-SDT data (details to be discussed).  Discussion will continue on all three options.

Three options being considered are 1) DCCH based option, 2) MAC CE based option, and 3) CCCH based option. In this paper, we provide some further consideration on the detail of the three candidate solutions.
2. Discussion
During the last meeting, it was agreed that the UE behaviour for handling of non-SDT data after sending the first UL data packet is fully specified. However, there is still case not covered, which is non-SDT arrival happens after SDT is triggered at RRC layer but before sending the first UL data by MAC layer. We think we also need to take this case into consideration. To save specification effort, the solution used after first UL data sending should be reused.
Proposal 1: RAN2 should also consider the case of non-SDT data arrival after SDT is triggered at RRC layer but before sending the first UL data, and the solution for the case after UL data sending should be reused.

Before discussing the solutions, we would like to discuss how to let the AS layer be aware of the new arriving of the non-SDT data. First of all, we think the AS itself is not aware of the arriving of non-SDT data, and an indication from the NAS layer is needed. In [2], it is mentioned that some companies think that this is the current procedures in the LTE MAC spec require the UE to be aware of the data over suspended RBs as below. Actually, the corresponding behaviour is introduced in a very early release, i.e. since LTE Rel-8. And it was intended for the RRC re-establishment case, where the UE can report BSR of the data already buffered at PDCP entity of suspended DRBs, along with the transmission of RRCReestablishmentComplete message [3][4]. Whereas it is not suitable for the case of SDT, as the user-plane resources of the PDU session is not resumed and the new data are still suspended at higher layer, which makes it not visible to MAC layer. 

	5.4.5	Buffer Status Reporting
[OMITTED PART]
For the Buffer Status reporting procedure, the MAC entity shall consider all radio bearers which are not suspended and may consider radio bearers which are suspended.




Based on TS 24.501 [5], the NAS layer indicates the AS layer if there is uplink data to be sent for PDU session with suspend user-plan resource by requesting the AS layer to resume RRC Connection. 

	Upon:
a)	a trigger of a procedure which requires sending of a NAS message different from a REGISTRATION REQUEST message with the NG-RAN-RCU bit of the 5GS update type IE set to "UE radio capability update needed"; or
b)	an uplink user data packet to be sent for a PDU session with suspended user-plane resources;
the UE in 5GMM-CONNECTED mode with RRC inactive indication over 3GPP access shall request the lower layers to transition to RRC_CONNECTED state (see 3GPP TS 38.300 [27]).



If the non-SDT data are from PDU session doesn’t consist of any SDT DRBs, the current mechanism still works. However, if the non-SDT data are from PDU session including SDT DRBs, it is not clear if the NAS layer inform the AS layer, as the Legacy NAS spec doesn’t deal with PDU session with partial user-plane resource resumption. And since we have already agreed that the SDT procedure should be transparent to the NAS layer, we’d better avoid any NAS enhancement and rely on existing mechanism as much as possible. One solution proposed is to resume non-SDT DRBs as well during SDT. However, to avoid non-SDT data transmitted by SDT, the current MAC LCP procedure will be impacted and we think it is not going to be easy, as we need to specify different LCP procedures of different RRC states. 
To minimize impact to NAS layer and MAC LCP function, one compromise solution is based on network configuration, i.e. the network shall configure all the DRBs within one PDU session with the same configuration on whether to support SDT.
Proposal 2: The network shall configure all DRBs within one PDU session with the same configuration on whether to support SDT.

2.1 MAC CE option
For MAC CE based solution, as discussed in online and offline, the format and priority need to be decided which requires plenty of discussion. How to handling the case MAC CE is triggered but there is no UL grant, e.g. if the MAC CE can trigger random access procedure for scheduling request also needs further discussion. There is also reliability concern on this option from some companies. And it also requires RRC and MAC inter-action compared with other options. Considering the issues above, and there is no special benefit for the MAC CE option compared with DCCH option, we suggest RAN2 to exclude this option.
Proposal 3: RAN2 do not consider MAC CE option as candidate solution.

2.2 DCCH option
For DCCH option, similar to MAC CE option, some detail issues like the RRC message to be used and content in the message should be discussed and decided. Besides, whether a timer is needed also needs further discussion.
Some proponents of the DCCH option think one of the benefit is that it has shorter latency than the CCCH option. This is true if there is UL grant to transmit the DCCH message. However, in case of no UL grant to be used for the DCCH message, the UE has to initiate random access procedure for scheduling request. In this case, the delay is not smaller than the CCCH option. Besides, there can be the scenario that DCCH message is generated and not transmitted yet, but RRCRelease with is received as in figure below. In this case, the network is not aware of the arriving of non-SDT data. And the NAS layer of the UE has to request the AS layer to resume/setup RRC connection again, which results in even longer latency than the CCCH option. 


     
Figure 1. Cases of DCCH message is generated but RRCRelease message is received
Observation 1: The delay of DCCH option can be even longer than the CCCH option.

2.2 CCCH option
For CCCH option, the existing RRC resume procedure and message can be reused. One concern from companies is if the NAS can provide resume cause. If proposal 2 can be agreed, the NAS layer will request the AS layer to resume RRC connection, therefore new resume cause will be provided based on existing mechanism. 
Observation 2: If proposal 2 is agreeable, a new resume cause will be provided by the NAS layer upon data arriving from non-SDT bearer.
Another concern according to the email discussion is the resumeMAC-I will be repeated in the same cell case, especially without any DL message from network. However, we see no big issue for this as the current procedure already allows resumeMAC-I repeating, and we don’t see without UL message from network brings any issue. But of course we need confirmation from SA3. 
[bookmark: _GoBack]Based on the above discussion on CCCH and DCCH, we see that the DCCH may have longer latency than the CCCH solution. As the new non-SDT data may be latency sensitive service, and the T319-like timer will be extended to longer value, we’d better select solution which can request the network to resume the connection immediately. Besides, the DCCH option requires discussion on the details on the messages and mechanisms, while the CCCH solution can reuse the existing message and behaviour. And the concern on resume cause can be solved based on network configuration. Thus we propose RAN2 to select CCCH option as the solution.
Proposal 4: RAN2 select the CCCH option as solution for the arrival of non-SDT data during SDT.

About the details of CCCH option, before initiating the legacy RRC resume procedure, the UE shall perform a SDT abortion procedure to stop the current RRC Resume procedure for SDT, which including for example the following procedures:
· discard the current KgNB key, KRRCenc key, the KRRCint key, the KUPint key and the KUPenc key
· Reset MAC and release default MAC cell group configuration
· re-establish RLC entities for radio bearer configured with SDT
· suspend the SRB1 and radio bearers configured with SDT
Please note that the KgNB and KRRCint keys are still kept in the UE Inactive AS context.
Proposal 5: For CCCH option, UE shall perform SDT abortion procedure before initiating legacy RRC Resume procedure.
According to the 24.501[5], access control shall be performed upon 5GMM is notified that an uplink user data packet is to be sent for a PDU session with suspended user-plane resource. So in case of non-SDT arriving, the UE also needs to perform UAC. To avoid service interruption, only if the access attempt is not barred, the SDT procedure is terminated and legacy RRC Resume procedure is initiated.
Proposal 6: For CCCH option, if the access attempt is not barred, the UE performs SDT abortion and initiates legacy RRC Resume procedure.
3. Conclusion
In this contribution, we provide our further consideration on the handling of non-SDT data arriving during SDT, and have the following observation and proposals:
Proposal 1: RAN2 should also consider the case of non-SDT data arrival after SDT is triggered at RRC layer but before sending the first UL data, and the solution for the case after UL data sending should be reused.
Proposal 2: The network shall configure all DRBs within one PDU session with the same configuration on whether to support SDT.
Proposal 3: RAN2 do not consider MAC CE option as candidate solution.
Observation 1: The delay of DCCH option can be even longer than the CCCH option.
Observation 2: If proposal 2 is agreeable, a new resume cause will be provided by the NAS layer upon data arriving from non-SDT bearer.
Proposal 4: RAN2 select the CCCH option as solution for the arrival of non-SDT data during SDT.
Proposal 5: For CCCH option, UE shall perform SDT abortion procedure before initiating legacy RRC Resume procedure.
Proposal 6: For CCCH option, if the access attempt is not barred, the UE performs SDT abortion and initiates legacy RRC Resume procedure.
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