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1.	Introduction
In the last meeting, RAN2 made agreement as follows:
Agreement:
1. Allow support of only MT-SDT in a cell.  A separate SIB configuration will be introduced.  FFS what is put in there.    
2. For paging indication signalling, a new list of paging records for MT-SDT indication is optionally included in paging message using non critical extension. Each record in this list optionally includes 1 bit MT-SDT indication. UE identity and access type are not included in paging record of this list.
3. gNB may include MT-SDT indication in paging message only if UE’s I-RNTI is included in the paging message (i.e. MT-SDT is only used by RAN initiated paging).
4. UE selects '0' as the Access Category when the resumption of the RRC connection is triggered by response to the MT-SDT triggering in a PAGING message 
5. MT-SDT is only applicable to the legacy MT-Access use case (i.e. it is not applicable to access identities 1, 2 and 11-15).  
6. SRB2 can be used for MT-SDT (i.e. similar to MO-SDT)
7. No additional enhancement is needed specifically for RedCap UE to monitor paging for MT-SDT
8. When RRC resume is triggered due to MT-SDT and in the case the condition for paging triggered MT-SDT is not fulfilled, the UE initiates RRC Resume procedure with Resume cause “mt-Access”.
9. A separate sdt-RSRP threshold for MT-SDT can be configured, at least in the case where MO-SDT is not configured in the cell.


Based on agreements, RAN2 discussed remaining CP issues in e-mail discussion [1]. However, some issues are not concluded.
In this contribution, we present our view on remaining CP issues and further discussion points of the paging message for MT-SDT.

2.	Discussion
In the last meeting, RAN2 agreed that a separate sdt-RSRP threshold for MT-SDT can be configured, at least in the case where MO-SDT is not configured in the cell.
During e-mail discussion [1], some companies argued that the separate sdt-RSRP threshold for MT-SDT can be configured even when both MO-SDT and MT-SDT is configured in the cell. This is because MO-SDT targets UL transmission and MT-SDT targets DL transmission, so sdt-RSRP threshold can have different value for MO-SDT and MT-SDT.
However, we have different understanding on this. If both MO-SDT and MT-SDT is configured for a serving cell, once SDT procedure is initiated, both UL transmission and DL transmission can be enabled regardless of MO-SDT and MT-SDT. Thus, the network anyway should configure a proper value of sdt-RSRP threshold, which can keep the radio condition for SDT procedure for UL transmission and DL transmission. Thus, single value of sdt-RSRP threshold is enough for the serving cell that is configured with MO-SDT and MT-SDT.
In addition, we don't see any benefit from the separate sdt-RSRP threshold, whereas there may be a problem that the reliability of UL transmission is not guaranteed when sdt-RSRP threshold for MT-SDT is applied. 
Therefore, we think that the separate sdt-RSRP threshold for MT-SDT is not needed when both MO-SDT and MT-SDT are configured for a serving cell.
Proposal 1. sdt-RSRP threshold for MT-SDT is not needed when both MO-SDT and MT-SDT are configured for a serving cell.

Next, in the last meeting, RAN2 agreed that for both MO and MT-SDT, if the next CG-SDT resource is too far, then RACH resource can be selected first. For this, a new threshold is introduced, i.e. cg-SDT-MaxDurationToNext-CG-Occasion. 
In [1], it was discussed whether cg-SDT-MaxDurationToNext-CG-Occasion is configured per LCH or not, but RAN2 conclude to discuss this in the next meeting. 
If cg-SDT-MaxDurationToNext-CG-Occasion is configured for a LCH, when SDT data of the LCH is generated, the UE checks whether the data can be transmitted on the next CG-SDT resource, which is associated with the LCH, by using cg-SDT-MaxDurationToNext-CG-Occasion configured for the LCH.
However, there may be a case where SDT data are generated in multiple LCH and each LCH is configured with different value of cg-SDT-MaxDurationToNext-CG-Occasion. In this case, it is unclear which value of cg-SDT-MaxDurationToNext-CG-Occasion is used to compare cg-SDT-MaxDurationToNext-CG-Occasion and the next CG resource.
For example, cg-SDT-MaxDurationToNext-CG-Occasion is configured with 10ms for LCH#1 and 20ms for LCH#2, and both LCH#1 and LCH#2 are associated with CG#1. If SDT data are generated for both LCH#1 and LCH#2 and the next CG#1 is 15ms later, it is unclear whether CG#1 is considered as available or not since CG#1 does not meet cg-SDT-MaxDurationToNext-CG-Occasion for LCH#1 but meets cg-SDT-MaxDurationToNext-CG-Occasion for LCH#2. Thus, RAN2 need to have further discussion which cg-SDT-MaxDurationToNext-CG-Occasion is applied.


Figure 1. Problem of per-LCH cg-SDT-MaxDurationToNext-CG-Occasion

In addition, we think that the requirement between SDT RBs is not big difference, so there is no strong motivation to introduce per LCH cg-SDT-MaxDurationToNext-CG-Occasion. Therefore, we think that per LCH cg-SDT-MaxDurationToNext-CG-Occasion is not needed.
Proposal 2. Per LCH cg-SDT-MaxDurationToNext-CG-Occasion is not supported for SDT procedure.

In RAN2#120, RAN2 agreed to explicit MT-SDT indication in a paging message and whether more information for MT-SDT are needed was left as FFS. In RAN2#121 and RAN2#122, RAN2 agreed to introduce a one-bit indication in a new list of paging records to trigger MT-SDT in the paging message. However, whether more information for MT-SDT are needed was not discussed.
When the UE receives the paging message for MT-SDT, the UE is informed of that there is DL data, and the UE responds to the paging message by sending a paging response message, i.e. RRCResumeRequest. The paging response message is transmitted by using Rel-17 CG-SDT resource or legacy RA resource.
However, CG-SDT resource or legacy RA resource may not be the best choice to transmit paging responses. Since Rel-17 CG-SDT resource is configured as dedicated, as long as the UE is in RRC_INACTIVE, the CG-SDT resource is always reserved for the UE, which leads to resource waste. In MT-SDT, the period of CG resource may be configured shortly to respond the paging message quickly, so the resource waste becomes higher than MO-SDT. Legacy RA resource, as is well-known, always has the risk of collision, and this can cause a delayed paging response.
One way to reduce the resource waste and the risk of collision is to provide UL grant in the paging message, which is available for single UE and is used for transmitting the paging response message. If the UL grant can be provided in the paging message with the MT-SDT indication, the network does not need to configure the CG-SDT resource with short periodicity and the paging response message can be transmitted without the collision. 
Therefore, if the UL grant can be provided in the paging message with the MT-SDT indication, it would be beneficial in terms of the resource waste and the risk of collision
Observation 1. If the UL grant can be provided in the paging message with the MT-SDT indication, it would be beneficial in terms of the resource waste and the risk of collision

In order to reduce the resource waste, it would be desirable to share the UL grant between multiple UEs, and in terms of the risk of collision, the use of the UL grant should be controlled by the network. Considering these points, we think the UL grant should be consisted of the shared CG resource.
The shared CG resource would be configured for all UEs capable of MT-SDT by broadcast signaling, i.e. SIB. When the network determines that there is no collision on the shared CG resource, the network sends a paging message with the MT-SDT indication and the use of the shared CG resource. When the UE receives the paging message, the UE transmits the paging response message using the shared CG resource and use the shared CG resource for the subsequent UL transmission until the termination of MT-SDT procedure.
In this way, the resource waste can be reduced by sharing CG resources and the risk of collision can be avoided by the network control, i.e. the use of the shared CG resource indication.
Therefore, we propose to use the shared CG resource in MT-SDT and to indicate whether to use the shared CG resource in the paging message.
Proposal 3. Shared CG resource can be used in MT-SDT procedure.
Proposal 4. The use of shared CG resource is indicated by the paging message.

Meanwhile, in order to initiate MT-SDT procedure, many conditions need to be fulfilled. The UE needs to receive the paging message, to decode it, to initiate MT-SDT procedure, and to select UL resource and to generate RRCResumeRequest message. Depending on UE processing capability, the UE may transmit RRCResumeRequest message a long time after receiving the paging message. 
We think there are two problems due to the long time.
First problem is that RRCResumeRequest message may not be transmitted within the network’s paging response monitoring window. Processing time is UE’s internal behaviour, so it is difficult to predict time between the paging message and RRCResumeRequest message, in the network side. If RRCResumeRequest message is transmitted after the network’s paging response monitoring window, the network may not receive RRCResumeRequest message. Then, the network has to transmit the paging message to larger area, or, in the extreme case, the network cannot receive RRCResumeRequest message at all. Then, MT-SDT data transmission would fail.


Figure 3. Example of failure of RRCResumeRequest message

Thus, it would be beneficial to transmit a positive HARQ feedback to the network upon receiving the paging message. After transmitting the positive HARQ feedback, the UE initiates SDT procedure, selects UL resource and generate RRCResumeRequest message, and after receiving the positive HARQ feedback, the network waits RRCResumeRequest message. 
Proposal 5. UE transmits a positive HARQ feedback to the network upon receiving the paging message for MT-SDT.

Second problem is that CG-SDT-TAT may be expired unexpectedly. If CG-SDT-TAT is expired while SDT procedure is ongoing, the UE considers that the ongoing CG-SDT procedure is terminated, and goes to RRC_IDLE. Once the UE moves to RRC_IDLE, the UE cannot use SDT procedure anymore until the UE goes to RRC_CONNECTED. Thus, CG-SDT-TAT should be managed during MT-SDT procedure.
Currently, TAT or CG-SDT-TAT is restarted upon receiving DL signalling, i.e., TAC MAC CE, RAR or RRCRelease, so it would be desirable to restart CG-SDT-TAT based on DL signalling in MT-SDT procedure as well, and the DL signalling can be the paging message. Upon receiving the paging message, the UE restarts CG-SDT-TAT and considers CG-SDT resource ass valid if CG-SDT-TAT is running.
Proposal 6. CG-SDT-TAT is restarted upon receiving the paging message for MT-SDT.

3.	Conclusion
In this document, we present our view on the shared CG resource in MT-SDT and make observation and proposals as follows. 
Observation 1. If the UL grant can be provided in the paging message with the MT-SDT indication, it would be beneficial in terms of the resource waste and the risk of collision
Proposal 1. sdt-RSRP threshold for MT-SDT is not needed when both MO-SDT and MT-SDT are configured for a serving cell.
Proposal 2. Per LCH cg-SDT-MaxDurationToNext-CG-Occasion is not supported for SDT procedure.
Proposal 3. Shared CG resource can be used in MT-SDT procedure.
Proposal 4. The use of shared CG resource is indicated by the paging message.
Proposal 5. UE transmits a positive HARQ feedback to the network upon receiving the paging message for MT-SDT.
Proposal 6. CG-SDT-TAT is restarted upon receiving the paging message for MT-SDT.
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