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[bookmark: scope][bookmark: foreword]1	Introduction
This contribution discusses potential clarifications for the support of RA-SDT and CG-SDT in an initial DL BWP without SSB, which has been discussed during RAN1#111 [1]. As shown in the agreement below, four specific cases were discussed during RAN1#111 [2]:
	Agreement: 
Discuss the necessary UE behavior of the following cases in this meeting:
· Issue 5.1: RA-SDT without subsequent transmission in BWP without CD-SSB
· Issue 5.2: RA-SDT with subsequent transmission in BWP without CD-SSB
· Issue 5.3: CG-SDT in BWP without CD-SSB
· Issue 5.4: NCD-SSB can be used for CG-SDT




For Issue 5.1, the following conclusion was made:
	Conclusion: 
· No issue is identified for RedCap UEs supporting RA-SDT to support initial (non-subsequent) RA-SDT transmission in a RedCap-specific separate initial BWP without CD-SSB.




For the other issues, it was concluded that they can be revisited in RAN1#112. 
	Conclusion: 
The following cases can be revisited in RAN1#112:
· Subsequent RA-SDT transmission in a RedCap-specific separate initial BWP without CD-SSB
· CG-SDT in a RedCap-specific separate initial BWP without any SSB
· CG-SDT in a RedCap-specific separate initial BWP without CD-SSB but with NCD-SSB




Therefore, this contribution focuses on issues 5.2, 5.3, and 5.4. 

2	Discussion
When in connected mode if a RedCap UE is configured, via RRC signaling, with a DL BWP that is not associated with CD-SSB (and CORESET#0), it is expected that the BWP either contains NCD-SSB for the serving cell or no SSB. For the latter case, measurement gaps are configured for the UE to retune to the BWP that contains an SSB.
A UE configured with CG-SDT needs to perform measurements using SSB for TA validation, SDT resource validity, synchronization, and RRM (serving and neighbor cell measurements). If the active BWP is not associated with SSB, UE needs to periodically retune to the BWP associated with CD-SSB and retune back after performing the measurements. Since PDCCH that schedules the paging message and provides CMAS/ ETWS indication in a short message is transmitted within the BWP associated with CD-SSB, UE would also need to periodically retune to that BWP. Note that operating in a BWP not associated with CD-SSB also means that CORESET#0 is not provided in this BWP.
NCD-SSB is not supported for RedCap UEs in idle/inactive.
The following agreements were made in RAN2 with the intention to clarify the SDT framework [3]:
· 1st agreement, SDT session: “For CG-SDT purpose, RAN2 has basic assumption that SSB will be configured in initial BWP with CG-SDT.   Notify RAN1”
· 2nd agreement, RedCap session: “RAN2 Assumption: For CG-SDT purpose, RAN2 has basic assumption that SSB will be configured in initial BWP with CG-SDT. For RedCap FFS if SSB refers to CD-SSB or any SSB”
To address the open issues in RAN1, as described in Section 1, the following options can be considered:
· Option 1: CD-SSB will be configured in initial BWP with CG-SDT. 
· Option 2: NCD-SSB will be configured in initial BWP with CG-SDT.  
· Option 3: Allow CG-SDT on an initial BWP without SSB and it is up to UE implementation how to handle this scenario (potentially with separate UE capability)

The following assumptions can be made based on the options above:
Option 1: It simply removes the possibility to configure a RedCap initial BWP not associated with CD-SSB, i.e., associated with NCD-SSB, or no SSB, with CG-SDT. This limits the options in supporting SDT for RedCap UEs.
Option 2: It allows the combination of RedCap initial BWP associated with either CD-SSB or NCD-SSB with CG-SDT. Support for this combination may need a separate UE capability as this would introduce support for NCD-SSB in inactive state, configured using the IE NonCellDefiningSSB in the RRCRelease message. Alternatively, the UE simply retains the connected mode configuration of the active BWP associated with NCD-SSB. 
Option 3: It allows the combination of RedCap initial BWP associated with either CD-SSB, NCD-SSB, or no SSB with a CG-SDT configuration. This assumes that a UE implementation may decide on which premises channel (TA) measurement on the CD-SSB or NCD-SSB is valid prior to each CG-SDT transmission when evaluating SSB RSRP against a RSRP change threshold. 
For Option 3, the basis for this being a realistic solution, especially for the case with no SSB, is the following:
In 38.133, Table 5.5.3-1 and Table 5.5.3-2 provide conditions for when RSRP measurements are to be considered valid. As a result, one can assume that for achieving the goal of calculating the SDT threshold change, frequent measurements are not always required for SSB evaluation. That is, when the time between SDT transmissions is short, frequent retuning to measure on the CD-SSB is not required. For example, it is stated in 38.133: “Additionally, the UE shall not transmit in an CG-SDT occasion that occurs more than 640ms after T2”. This means that UE can consider an RSRP measurement valid and does not in all instances need to perform new measurements for the change threshold during that period (RSRP2 in 38.133 being e.g., the latest SS-RSRP measurement from the initial measurement).
Even though only CG-SDT has been mentioned for the discussion above, it applies to the case for subsequent RA-SDT transmission (after the initial transmission) which should be considered equally with respect to having no/any SSB (CD-SSB or NCD-SSB).
It should be possible to configure CG-SDT and subsequent RA-SDT transmission in a RedCap-specific separate initial DL BWP with any SSB (CD-SSB or NCD-SSB).
It should be possible to configure CG-SDT and subsequent RA-SDT transmission in a RedCap-specific separate initial DL BWP without any SSB (CD-SSB or NCD-SSB), at least for RedCap UEs supporting FG 28-1a.
[bookmark: _Toc96268701][bookmark: _Toc127447053][bookmark: _Toc127499377]For CG-SDT, it up to UE implementation to determine the validity of RSRP change conditions based on existing criteria on an initial BWP not associated with CD-SSB.
A BWP not associated with CD-SSB does not include CORESET#0. PDCCH transmission that indicates CMAS and ETWS via short messages and schedules the paging message is performed using the BWP associated with CD-SSB (and includes CORESET#0). For any of the options discussed above, UE needs to periodically retune to BWP that includes CORESET#0 to monitor paging. However, it should be discussed what applies for RedCap specifically considering also the above discussion.
[bookmark: _Toc126939987]In 38.300, section 9.2.5, the following text is captured:
[bookmark: _Toc126939988]“While in RRC_CONNECTED and while in RRC_INACTIVE with ongoing SDT procedure, the UE monitors the paging channels in any PO signaled in system information for SI change indication and PWS notification.”
[bookmark: _Toc127447050][bookmark: _Toc127499337][bookmark: _Toc127552386]A UE with ongoing SDT procedure can intermittently retune to a BWP associated with CD-SSB (and CORESET#0) to monitor for paging.
The maximum value of timer T319a associated with the time that UE is required to monitor PDCCH is 4 seconds. The maximum possible value for the modification cycle is 40.96 seconds. If the modification period in the serving cell is configured with a value larger than the value T319a timer is configured with, it should be possible for the UE to check whether there exists a short message indicated by the network during that particular modification period. That is, the UE should not simply rely on receiving such information via dedicated signaling. On the other hand, one needs to consider also the case for ETWS/CMAS since a RedCap UE needs to know and switch to a BWP associated with CD-SSB to acquire the updated SIB 6/7/8 if its active BWP is not associated with CD-SSB. In that case the network may need to provide such information to the UE via dedicated signaling.
[bookmark: _Toc127447054][bookmark: _Toc127499378]It is up to network and UE implementation to ensure that a RedCap UE can receive/acquire system information update notifications and SI updates during an ongoing SDT procedure.
3	Conclusion
In the previous sections, we made the following observations: 
Observation 1	A UE with ongoing SDT procedure can intermittently retune to a BWP associated with CD-SSB (and CORESET#0) to monitor for paging.

Based on the discussion in the previous sections we propose the following:
1. It should be possible to configure CG-SDT and subsequent RA-SDT transmission in a RedCap-specific separate initial DL BWP with any SSB (CD-SSB or NCD-SSB).
1. It should be possible to configure CG-SDT and subsequent RA-SDT transmission in a RedCap-specific separate initial DL BWP without any SSB (CD-SSB or NCD-SSB), at least for RedCap UEs supporting FG 28-1a.
1. For CG-SDT, it up to UE implementation to determine the validity of RSRP change conditions based on existing criteria on an initial BWP not associated with CD-SSB.
1. It is up to network and UE implementation to ensure that a RedCap UE can receive/acquire system information update notifications and SI updates during an ongoing SDT procedure.
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