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1 Introduction
In the last RAN2 meeting [1], agreements related to MT-SDT procedure were achieved as follows,
	Include a one-bit indication in paging to trigger MT-SDT. We will ensure that the CCCH message can be transmitted over CG. 
Indication is per UE.  FFS on signalling. 
In case condition for paging triggered MT-SDT is not fulfilled the UE initiates RRC Resume procedure. Resume cause FFS. 
Upon receiving MT-SDT trigger, the UE shall initiate SDT procedure if the following checks are satisfied (all these same as Rel-17) 
FFS 3a: Check for DVT (if UL data becomes available in UL) 
3b: Check for SDT RSRP threshold 
3c: Check for TA validation before selecting CG (if applicable) 
3d: Check for SSB level RSRP threshold for CG resource (if applicable) 
When UE resumes for MT-SDT, UE resumes all RBs configured for SDT. 
RBs configured for SDT are common for MO-SDT and MT-SDT. 
If there is valid CG-SDT resources, the UE should use CG-SDT to transmit the response.   FFS on whether we need to optimize for case when CG periodicity is too long.
To confirm that when SDT is initiated due to MT-SDT, UE can exchange subsequent DL/UL SDT data on the resumed RBs. This clarifies the RB behaviour of related RAN2#120 agreement.
Specify a RRC procedure for RRCResume for MT-SDT initiation without checking for availability of UL data (i.e. if MT-SDT is initiated first the resume cause will be set to MT-SDT). 
UE is allowed to initiate either MO-SDT based resume or non-SDT based resume at any point (before initation RRCResumeRequest for MT-SDT) using separate procedures. 
If MT-SDT procedure is initiated, for RACH during subsequent data transfer (i.e. RACH triggered due to SR), UE uses only the non-SDT RACH resources (i.e. like legacy).


In this contribution, we would like to further provide our considerations on the MT-SDT procedure in terms of MT-SDT paging, RRC resume cause, and resource configuration.  
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2.1	MT-SDT paging 
In this sub-clause, as per the achieved agreement, we would like to provide our understanding on the detailed signaling for MT-SDT indication (occupying 1-bit length) included the paging message. Generally, this indication can be directly introduced into the R15 PagingRecord by using the “…” extension. Alternatively, a new paging record list can be introduced to include this indication, where the length of this new list should be the same as that of the legacy list for the correspondence link between these two lists. Thanks to great efforts by the experts interested in the MU-SIM WI, now we can know that introducing a new paging record list is more efficient. This is because using the “…” extension will necessarily cost 3 Byte overhead for each UE with a new MT-SDT indication.   
Observation: In Rel-17 MU-SIM, a new paging record list is introduced to carry the 1-bit paging cause (i.e. IMS voice) per UE.
In our understanding, the situation for MT-SDT is similar to that of MU-SIM. Then the same design principle can be reused for MT-SDT. Therefore, we propose that a separate paging record list is introduced to carry MT-SDT indication per UE level. An example of such a design is given in the figure below. 
Proposal 1: A separate paging record list is introduced to carry per UE MT-SDT indication.
Moreover, similar to the PagingRecord-v1700, the first entry of the separate paging record list is mapped to the first entry of the legacy PagingRecordList. Then the R18 MT-SDT capable UE can know whether MT-SDT is triggered at the network side by checking the separate paging record list when a matched UE is found in the legacy PagingRecordList.


Figure 1: Paging message with MT-SDT indication
Proposal 2: The first entry of separate paging record list is mapped to the first entry of PagingRecordList, and so on.
A corresponding Paging message ASN.1 structure is given as follows, 
	Paging message
-- ASN1START
-- TAG-PAGING-START

Paging ::=                          SEQUENCE {
    pagingRecordList                    PagingRecordList                                                        OPTIONAL, -- Need N
    lateNonCriticalExtension            OCTET STRING                                                            OPTIONAL,
    nonCriticalExtension                Paging-v1700-IEs                                                        OPTIONAL
}

Paging-v1700-IEs ::=                SEQUENCE {
    pagingRecordList-v1700              PagingRecordList-v1700                                                  OPTIONAL, -- Need N
    pagingGroupList-r17                 PagingGroupList-r17                                                     OPTIONAL, -- Need N
    nonCriticalExtension                Paging-v1800-IEsSEQUENCE {}                                                             OPTIONAL
}

Paging-v1800-IEs ::=                SEQUENCE {
pagingRecordList-v1800              PagingRecordList-v1800
OPTIONAL, -- Need N
nonCriticalExtension                SEQUENCE {}
OPTIONAL
}

PagingRecordList ::=                SEQUENCE (SIZE(1..maxNrofPageRec)) OF PagingRecord

PagingRecordList-v1700 ::=          SEQUENCE (SIZE(1..maxNrofPageRec)) OF PagingRecord-v1700

PagingGroupList-r17 ::=             SEQUENCE (SIZE(1..maxNrofPageGroup-r17)) OF TMGI-r17

PagingRecordList-v1800 ::=          SEQUENCE (SIZE(1..maxNrofPageRec)) OF PagingRecord-v1800


PagingRecord ::=                    SEQUENCE {
    ue-Identity                         PagingUE-Identity,
    accessType                          ENUMERATED {non3GPP}    OPTIONAL,   -- Need N
    ...
}

PagingRecord-v1700 ::=              SEQUENCE {
    pagingCause-r17                     ENUMERATED {voice}      OPTIONAL    -- Need N
}

PagingUE-Identity ::=               CHOICE {
    ng-5G-S-TMSI                        NG-5G-S-TMSI,
    fullI-RNTI                          I-RNTI-Value,
    ...
}

PagingRecord-v1800 ::=              SEQUENCE {
    mt-SDT-trigger-r18                    ENUMERATED {true}       OPTIONAL    -- Need N
}

-- TAG-PAGING-STOP
-- ASN1STOP


Furthermore, in the legacy NR framework, paging message associated with P-RNTI received via paging search space is used to inform the arrival of MT data. For MT-SDT, we think this logic is still applicable without enhancement. Especially for the RedCap UE, even though NCD-SSB and separate RedCap DL initial BWP can be configured via RRC Release message, we don’t think optimization on paging is necessary considering the UE complexity and normative work.  
Proposal 3: No new paging search space nor new P-RNTI are defined for MT-SDT procedure.
Proposal 4: No additional enhancement is needed specifically for RedCap UE to monitor paging for MT-SDT.

2.2	RRC resume cause
In the last meeting, it is an FFS what resume case to be used in the RRC resumption procedure triggered by MT-SDT paging. As we have agreed MT-SDT specific resume cause, it seems a spontaneous logic that the UE should set the resume cause to that MT-SDT specific cause if the conditions of MT-SDT trigger are satisfied. Otherwise, we think the existing solution can be reused. Specifically, if Access identity of high priority is configured, then the corresponding resume cause can be used (e.g. if the UE is configured by upper layers with Access Identity 1, set resumeCause to mps-PriorityAccess). And mt-access can be reused for the other case (e.g. access identity is not provided). 
Morevoer, as the UE is allowed to initiate either MO-SDT based resume at any point (before initation RRCResumeRequest for MT-SDT) using separate procedures, then the UE may trigger MO-SDT instead after receiving the MT-SDT paging. In other words, the UE should first check whether the MO-SDT triggers are satisfied before determining whether to go with the MT-SDT procedure.
Based on the above, we propose, 
Proposal 5: When the RRC resumption procedure is initiated in response to MT-SDT paging, the resume cause is set as follows,  
· if the conditions for MO-SDT are satisfied, set resumeCause based on legacy way;
· elseif the conditions for MT-SDT are satisfied, set resumeCause to MT-SDT specific resume cause;
· elseif the UE is configured by upper layers with Access Identity 1, set resumeCause to mps-PriorityAccess.
· elseif the UE is configured by upper layers with Access Identity 2, set resumeCause to mcs-PriorityAccess.
· elseif the UE is configured by upper layers with one or more Access Identities equal to 11-15, set resumeCause to highPriorityAccess.
· elseif the UE is configured by upper layers with one or more Access Identities equal to 0, set resumeCause to mt-Access.
2.3	Resource configuration
Upon the initialization of MT-SDT procedure, the INACTIVE needs to select a UL resource to transmit a response to the paging message. Based on the WID, it is stated that RA-SDT and CG-SDT are supported for the transmission of this kind of response. Thus, it seems a spontaneous logic that only the initial BWP can be used for MT-SDT procedure with both DL and UL transmission. 
Proposal 6: Only the initial BWP (including the separate initial BWP for RedCap) is used for MT-SDT procedure.
Additionally, to further improve transmission efficiency and reliability of the UL response, specific CG resources can be configured for MT-SDT procedure (i.e. the resource is only used for MT-SDT with small TBS support). When both MT-SDT specific CG resources and CG-SDT are configured for a UE, then it will always choose the MT-SDT specific CG resource during the MT-SDT procedure, if applicable. Otherwise, it uses legacy RA resources.  
In addition, to support better UL coverage, we think these separate CG resources can be configured on SUL carrier or NUL carrier or both, similar to the CG-SDT resources in Rel-17. 
Proposal 7: Separate CG resources specific to MT-SDT is supported.
Proposal 8: Separate CG resources specific to MT-SDT can be configured on SUL carrier and NUL carrier. 

3 Conclusion
In this contribution, we have provided our considerations on the MT-SDT procedure terms of MT-SDT paging, RRC resume cause, and resource configuration. All the observation and proposals are given as follows, 

MT-SDT paging:
Observation: In Rel-17 MU-SIM, a new paging record list is introduced to carry the 1-bit paging cause (i.e. IMS voice) per UE.
Proposal 1: A separate paging record list is introduced to carry per UE MT-SDT indication.
Proposal 2: The first entry of separate paging record list is mapped to the first entry of PagingRecordList, and so on.
Proposal 3: No new paging search space nor new P-RNTI are defined for MT-SDT procedure.
Proposal 4: No additional enhancement is needed specifically for RedCap UE to monitor paging for MT-SDT.

RRC Resuem cause:
Proposal 5: When the RRC resumption procedure is initiated in response to MT-SDT paging, the resume cause is set as follows,  
· if the conditions for MO-SDT are satisfied, set resumeCause based on legacy way;
· elseif the conditions for MT-SDT are satisfied, set resumeCause to MT-SDT specific resume cause;
· elseif the UE is configured by upper layers with Access Identity 1, set resumeCause to mps-PriorityAccess.
· elseif the UE is configured by upper layers with Access Identity 2, set resumeCause to mcs-PriorityAccess.
· elseif the UE is configured by upper layers with one or more Access Identities equal to 11-15, set resumeCause to highPriorityAccess.
· [bookmark: _GoBack]elseif the UE is configured by upper layers with one or more Access Identities equal to 0, set resumeCause to mt-Access.

Resource configuration:
Proposal 6: Only the initial BWP (including the separate initial BWP for RedCap) is used for MT-SDT procedure.
Proposal 7: Separate CG resources specific to MT-SDT is supported.
Proposal 8: Separate CG resources specific to MT-SDT can be configured on SUL carrier and NUL carrier. 
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