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1. [bookmark: _Ref35586532]Introduction
In last RAN2#120 meeting, the initial discussion on MT-SDT was started and some initial agreements were achieved. This contribution will discuss the remaining open issues on MT-SDT.
2. Discussion
[bookmark: _GoBack]The following is the possible brief procedure for MT-SDT. In the following sub-section, the remaining open issues will be discussed based on the possible brief procedure.


Figure 1 Possible brief procedure for MT-SDT
2.1. RAN paging
Which node to decide to initiate RAN paging with MT-SDT and the message exchanges between RAN nodes are depended on RAN3. In last RAN2#120 meeting, an open issue was left:
	5.	MT-SDT is data that belongs to bearers that are configured for SDT.    FFS whether the configuration is MO-SDT or MT-SDT specific.  The network can only trigger MT-SDT if the data belongs to those bearers.


For the above FFS, we prefer the bearers are common for MO-SDT and MT-SDT. The reasons are: 
· 1) According to MO-SDT procedure, SDT bearers including both UL and DL are resumed simultaneously. Then during MO-SDT procedure, subsequent DL can be transmitted without additional resumption operation of SDT bearers. SDT bearers for MO-SDT do not distinguish UL and DL. The same principle can be reused to the bearers for MT-SDT.
· 2) If MO-SDT and MT-SDT specific bearers are allowed, additional complexity is introduced. For example: DRB1 belongs to a MO-SDT specific bearer but not a MT-SDT specific bearer. When MT-SDT is initiated, if DRB1 is also resumed and the tunnel for DRB1 is established between RAN nodes, the benefit to define MO-SDT and MT-SDT specific bearers is unseen. However if MT-SDT is initiated while DRB1 is not resumed during MT-SDT, additional procedure needs to be defined if new data on DRB1 arrives on the UE side. E.g. DRB1 needs to be resumed in both UE and network side, new data arrival on a MO-SDT specific bearer needs to inform the network side and so on.
Hence, it is preferred that MT-SDT bearers are reused the bearers for MO-SDT, i.e. the bearers for MO-SDT in SDT-Config in RRCRelease message are re-used for the bearers for MT-SDT. When the UE decides to initiate MT-SDT procedure to response the received RAN paging, the UE resumes all the radio bearers that are configured for SDT, same as MO-SDT procedure.
Proposal 1: The bearers for MO-SDT in SDT-Config in RRCRelease message are re-used for the bearers for MT-SDT.
Proposal 2: When the UE decides to initiate MT-SDT procedure to response the received RAN paging, the UE resumes all the radio bearers that are configured for SDT.
2.2. MT-SDT decision and resources for access in UE side
First, we would like to discuss if a signal quality threshold for MT-SDT procedure needs to be introduced. Similar as MO-SDT procedure that the sdt-RSRP-Threshold is optional configured for the condition of initiating MO-SDT, it is better to ensure that the signal quality is good enough for MT-SDT procedure to achieve better performance. UL data/signaling belongs to SDT bearers may arrive at the same time when the UE receives a RAN paging with MT-SDT indication. If a new specific threshold is introduced for the decision of MT-SDT procedure separately, it needs to further specify under which condition the threshold for MO-SDT is used while under which condition the threshold for MT-SDT is used. Hence, to keep it simple, it is better to reuse the sdt-RSRP-Threshold for MO-SDT in Rel-17.
Proposal 3: The sdt-RSRP-Threshold defined in Rel-17 SDT is reused for as an optional condition of initiating MT-SDT.
Then, when a UE receives a RAN paging with MT-SDT indication, there are several cases which impacts the decision on MT-SDT procedure in UE side.
· Case 1: No UL data/signaling arrival at the same time
In most cases, there is no UL data/signalling arrival at the same time when a UE receives a RAN paging with MT-SDT indication. If the signal quality is good enough to trigger MT-SDT procedure, then MT-SDT procedure is initiated. Otherwise, legacy MT procedure is initiated.
For MT-SDT procedure in this case, only RRCResumeRequest message as the initial UL transmission needs to be sent to the network. CG-SDT resource introduced in Rel-17 is reserved for the UE at the network side if it has been configured via sdt-Config in RRCRelease message. Hence, in case 1, if CG-SDT resource is configured and valid, this resource needs to be used for the initial UL transmission for MT-SDT procedure to avoid the waste of reserved resource. In addition, although the DL pending data/signaling may not belong to allowed logical channels for CG-SDT, it doesn’t matter to use the reserved CG-SDT resources for the initial UL transmission during MT-SDT procedure as all RBs for SDT are resumed after the UE initiates MT-SDT procedure. But RA-SDT resource for MO-SDT introduced in Rel-17 is contention based resource among UEs which can use MO-SDT procedure. If RA-SDT resource for MO-SDT is re-used for the initial UL transmission for MT-SDT procedure, UL resource is wasteful and inefficient. Therefore, it is better to use non-SDT random access resources for accessing the network for MT-SDT procedure.
Proposal 4: In case of no UL data/signaling arrives when UE receives a RAN paging with MT-SDT indication, if the signal quality is good enough, MT-SDT procedure is initiated. Otherwise, legacy MT procedure is initiated.
[bookmark: _Hlk127094759]Proposal 4-1: If CG-SDT resources are configured and valid, they are used for the initial UL transmission for MT-SDT procedure in this case. Otherwise, non-SDT random access resources are used.

· Case 2: Non-SDT UL data/signaling arrival at the same time
In this case, non-SDT UL data/signaling arrives at the same time when a UE receives a RAN paging with MT-SDT indication. Then legacy MT procedure is initiated.
Proposal 5: In case of non-SDT UL data/signaling arrives when UE receives a RAN paging with MT-SDT indication, legacy MT procedure is initiated.

· Case 3: SDT UL data/signaling arrival at the same time
There are UL data/signaling arrival at the same time when a UE receives a RAN paging with MT-SDT indication. All these UL data/signaling belong to SDT bearers. In the case, MT-SDT procedure is initiated if the data volume of the pending UL data across all SDT RBs is less than or equal to the data volume threshold and the signal quality is good enough.
[bookmark: _Hlk127095647][bookmark: _Hlk127104083]If MT-SDT procedure is initiated in this case, the UL data/signaling can be sent together with RRCResumeRequest message in the initial UL transmission if there are enough UL resources. Therefore, in this case, resource selection criteria for MO-SDT can be reused here as much as possible. I.e, if CG-SDT resources are configured and valid, they are used for the initial UL transmission for MT-SDT procedure; else if RA-SDT resources for MO-SDT are configured and valid, they are used for the initial UL transmission for MT-SDT procedure. But in last RAN2#120 meeting, it was agreed that it is possible for the network to configure only MT-SDT without MO-SDT RA resources and/or CG-SDT. Then in this case, there are two possible UE behaviors:
· Opt 1: Legacy MT-SDT is initiated instead of MT-SDT procedure.
· [bookmark: _Hlk127104111]Opt 2: MT-SDT procedure is initiated with non-SDT random access resources for the initial UL transmission.
Although there is no enough UL resource for the initial UL transmission of MT-SDT procedure, the pending UL data/signalling can be transmitted via subsequent UL transmission of MT-SDT procedure. Opt 2 is preferred.
[bookmark: _Hlk127104142]Moreover, if MT-SDT procedure is initiated, in order to have a high priority access, cause value is set to MT-SDT regardless of whether the initial UL transmission is sent via the resources for MO-SDT or non-SDT random access resources.
Proposal 6: In case of UL data/signaling which all belong to SDT bearers arrives when UE receives a RAN paging with MT-SDT indication, if the data volume of the pending UL data across all SDT RBs is less than or equal to the data volume threshold and the signal quality is good enough, MT-SDT procedure is initiated
Proposal 6-1: If CG-SDT resources are configured and valid, they are used for the initial UL transmission for the MT-SDT procedure; else if RA-SDT resources for MO-SDT are configured and valid, they are used for the initial UL transmission for MT-SDT procedure; else non-SDT random access resources for the initial UL transmission are used.
Proposal 6-2: If MT-SDT procedure is initiated, the cause value is set to MT-SDT regardless of whether the initial UL transmission is sent via the resources for MO-SDT or non-SDT random access resources.
2.3. MT-SDT termination
Rel-17 MO-SDT is terminated via the following ways [1]. These can be reused for MT-SDT procedure.
	Once initiated, the SDT procedure is either:
-	successfully completed after the UE is directed to RRC_IDLE (via RRCRelease) or to continue in RRC_INACTIVE (via RRCRelease or RRCReject) or to RRC_CONNECTED (via RRCResume or RRCSetup); or
-	unsuccessfully completed upon cell re-selection, expiry of the SDT failure detection timer, a MAC entity reaching a configured maximum PRACH preamble transmission threshold, an RLC entity reaching a configured maximum retransmission threshold, or expiry of SDT-specific timing alignment timer while SDT procedure is ongoing over CG and the UE has not received a response from the network after the initial PUSCH transmission.


Proposal 7: The mechanism of Rel-17 MO-SDT termination are reused for MT-SDT procedure.
3. Conclusion
According to the analysis in section 2, we provide below proposals:
Proposal 1: The bearers for MO-SDT in SDT-Config in RRCRelease message are re-used for the bearers for MT-SDT.
Proposal 2: When the UE decides to initiate MT-SDT procedure to response the received RAN paging, the UE resumes all the radio bearers that are configured for SDT.
Proposal 3: The sdt-RSRP-Threshold defined in Rel-17 SDT is reused for as an optional condition of initiating MT-SDT.
Proposal 4: In case of no UL data/signaling arrives when UE receives a RAN paging with MT-SDT indication, if the signal quality is good enough, MT-SDT procedure is initiated. Otherwise, legacy MT procedure is initiated.
Proposal 4-1: If CG-SDT resources are configured and valid, they are used for the initial UL transmission for MT-SDT procedure in this case. Otherwise, non-SDT random access resources are used.
Proposal 5: In case of non-SDT UL data/signaling arrives when UE receives a RAN paging with MT-SDT indication, legacy MT procedure is initiated.
Proposal 6: In case of UL data/signaling which all belong to SDT bearers arrives when UE receives a RAN paging with MT-SDT indication, if the data volume of the pending UL data across all SDT RBs is less than or equal to the data volume threshold and the signal quality is good enough, MT-SDT procedure is initiated
Proposal 6-1: If CG-SDT resources are configured and valid, they are used for the initial UL transmission for the MT-SDT procedure; else if RA-SDT resources for MO-SDT are configured and valid, they are used for the initial UL transmission for MT-SDT procedure; else non-SDT random access resources for the initial UL transmission are used.
Proposal 6-2: If MT-SDT procedure is initiated, the cause value is set to MT-SDT regardless of whether the initial UL transmission is sent via the resources for MO-SDT or non-SDT random access resources.
Proposal 7: The mechanism of Rel-17 MO-SDT termination are reused for MT-SDT procedure.
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