3GPP TSG-RAN WG2 Meeting #121	R2-2301727
Athens, Greece, Feb 27th – Mar 3rd, 2023

Title	SDT support in RedCap-specific initial BWP without CD-SSB
Source	LG Electronics
Document for	Discussion and Decision
Agenda Item	6.8.2
1 	Introduction	
In RAN2#120 meeting [1], the issues on whether the CG-SDT can be performed on the RedCap-specific initial DL BWP without CD-SSB were discussed. The options regarding the RSRP measurements on the CG occasion are follows:
· Option 1: For CG-SDT purpose, RAN2 has basic assumption that CD-SSB will be configured in initial BWP with CG-SDT (i.e. CG-SDT can only be configured if the BWP has CD-SSB)
· Option 2: For CG-SDT purpose, RAN2 has basic assumption that NCD-SSB will be configured (if there is no CD-SSB) 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)
This contribution continues the discussion on SDT procedure on the RedCap-specific initial DL BWP without CD-SSB.
2	Discussion
CG-SDT support on the RedCap-specific initial DL BWP without CD-SSB
In RAN2#120 meeting, three options were discussed:
· Option 1: For CG-SDT purpose, RAN2 has basic assumption that CD-SSB will be configured in initial BWP with CG-SDT (i.e. CG-SDT can only be configured if the BWP has CD-SSB)
· Option 2: For CG-SDT purpose, RAN2 has basic assumption that NCD-SSB will be configured (if there is no CD-SSB) 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)
Regarding the Option 2, NCD-SSB is configured as mandatory for CG-SDT if RedCap-specific initial DL BWP does not include CD-SSB. In this case, during the CG-SDT procedure, the RedCap UE measures NCD-SSB configured for the CG-SDT in order to determine whether each CG occasion is valid or not. 
If Option 2 is agreed, when the UE is in RRC_INACTIVE, the UE needs to check whether at least one SSB configured for CG-SDT with SS-RSRP above cg-SDT-RSRP-ThresholdSSB is available, for initiating SDT procedure. That is, when the NCD-SSB is configured for CG-SDT, UE needs to measure the NCD-SSB configured for CG-SDT before the initiation of the RRC resume procedure for CG-SDT. 
On the other hand, the RedCap UE in RRC_INACTIVE is required to measure the CD-SSB in order to perform paging and measurement for cell reselection [2]. 
Agreements:
1. A RedCap UE in idle/inactive mode monitors paging only in an initial BWP (default or RedCap specific) associated with CD-SSB and performs cell (re-)selection and measurements on the CD-SSB

That is, if the NCD-SSB is configured for RRC_INACTIVE, the RedCap UE in RRC_INACTIVE needs to measure both CD-SSB and the NCD-SSB as follows, which requires the RF retuning:
· NCD-SSB: in order to check whether the conditions for initiating CG-SDT procedure are fulfilled
· CD-SSB: in order to monitor paging and performs cell (re-)selection and measurements

Observation 1. If the NCD-SSB is configured for the SDT procedure, the RedCap UE in RRC_INACTIVE needs to measure both CD-SSB and the NCD-SSB
[bookmark: _GoBack]When the RedCap UE needs to measure both CD-SSB and NCD-SSB simultaneously, new issue would be occurred since it requires continuous RF re-tuning. In addition, the configuration of NCD-SSB causes NBC changes, which should be avoided unless there is a critical problem. Given that NCD-SSB configuration for CG-SDT procedure is not a simple procedure and RedCap WI is in maintenance stage, it is not reasonable to defining new procedure by configuring NCD-SSB for CG-SDT. 
Proposal 1. NCD-SSB is not supported for the CG-SDT procedure.
The next issue is whether to allow the CG-SDT procedure on the RedCap-specific initial DL BWP without CD-SSB, i.e., between the Option 1 and Option 3.
Meanwhile, it is agreed that RAN2 assumes SSB will be configured for CG-SDT.
RAN2 Assumption:
1. 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

That is, during the SDT procedure, in order to determine whether the CG occasion is valid or not based on the RSRP measurement, UE needs to measure the CD-SSB associated with the CG occasion. In this case, if the RedCap-specific initial DL BWP does not contain the CD-SSB, the RedCap UE needs to retune the RF between the RedCap-specific initial DL BWP and CD-SSB which is configured outside the RedCap-specific initial DL BWP. Therefore, it is not suggested to leave it as UE implementation to support the CG-SDT procedure on the RedCap-specific initial DL BWP without CD-SSB.
Therefore, the only option that can be accepted is Option 1, which is to support the CD-SDT procedure for RedCap UE only if the RedCap-specific initial BWP contains the CD-SSB.
Proposal 2. Do not support the CG-SDT procedure on the RedCap-specific initial DL BWP without CD-SSB

RA-SDT procedure on the RedCap-specific initial DL BWP without CD-SSB
On the other hand, regarding SDT support on the RedCap-specific initial DL BWP without CD-SSB, RAN1 has concluded as follows [3]:
	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.
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



During the discussion on RAN1, the support of RA-SDT procedure on the RedCap-specific initial DL BWP without CD-SSB has not been concluded, due to another issue regarding the SI update and PWS notification during the subsequent transmission of RA-SDT procedure. 
According to the current TS 38.331 [4], while the SDT procedure is ongoing, the UE shall monitor for SI change indication in any paging occasion at least once per modification period. If the UE receives the SI change notification, the UE perform the SI acquisition procedure.
However, when the corresponding SI message is not broadcasting the initial BWP, while the SDT procedure is ongoing, the UE does not perform any procedure in order to request the updated SI message. That is, 
· While the SDT procedure is ongoing, the UE does not perform Msg1-based SI request or Msg3-based SI request procedure, since the request for system information is only performed while the SDT procedure is not ongoing:
	The UE shall, while SDT procedure is not ongoing:
1>	if SIB1 includes si-SchedulingInfo containing si-RequestConfigSUL and criteria to select supplementary uplink as defined in TS 38.321[3], clause 5.1.1 is met:
2>	trigger the lower layer to initiate the Random Access procedure on supplementary uplink in accordance with TS 38.321 [3] using the PRACH preamble(s) and PRACH resource(s) in si-RequestConfigSUL corresponding to the SI message(s) that the UE requires to operate within the cell, and for which si-BroadcastStatus is set to notBroadcasting;
2>	if acknowledgement for SI request is received from lower layers:
3>	acquire the requested SI message(s) as defined in clause 5.2.2.3.2, immediately;




· While the SDT procedure is ongoing, the UE does not request the on demand SIB message transmission, since on-demand SIB request procedure is for UE in RRC_CONNECTED:
	1>	if the UE is in RRC_CONNECTED with an active BWP not configured with common search space with the field searchSpaceOtherSystemInformation and the UE has not stored a valid version of a SIB or posSIB, in accordance with clause 5.2.2.2.1, of one or several required SIB(s) or posSIB(s) in accordance with clause 5.2.2.1, or
1>	if the UE is in RRC_CONNECTED and acting as a L2 U2N Remote UE and the UE has not stored a valid version of a SIB, in accordance with clause 5.2.2.2.1, of one or several required SIB(s) in accordance with clause 5.2.2.1:
2>	for the SI message(s) that, according to the si-SchedulingInfo or posSI-SchedulingInfo in the stored SIB1, contain at least one required SIB or requested posSIB:
3>	if onDemandSIB-Request is configured and timer T350 is not running:
4>	initiate transmission of the DedicatedSIBRequest message in accordance with 5.2.2.3.6;
4>	start timer T350 with the timer value set to the onDemandSIB-RequestProhibitTimer;




On the other hand, when the corresponding SI message is broadcasting the legacy initial BWP, the RedCap UE needs to retune the RF to the legacy initial DL BWP in order to receive the updated SIB message, and then switch to the RedCap-specific initial DL BWP to continue the RA-SDT procedure. Given that the SDT procedure is to transmit small data in short delay, it is not reasonable to monitor the different BWPs during the SDT procedure.
Meanwhile, while the SDT procedure is ongoing, it is possible to receive the SIB message in the active BWP (i.e., RedCap-specific initial BWP) using the dedicated RRC message. Although this can be acceptable, the RedCap UE shall not be allowed to request the SIB message using the dedicated RRC signalling, since it requires the new procedure. Given that SDT WI is already closed and it is in maintenance stage, it is not reasonable to define a new procedure for optimization. 
Therefore, for simplicity, it is proposed to support the RA-SDT procedure only if the RedCap-specific initial BWP contains CD-SSB.
Proposal 3. Do not support the RA-SDT procedure on the RedCap-specific initial DL BWP without CD-SSB.
3	Conclusion
In this paper, it is discussed whether CG-SDT and RA-SDT is supported in RedCap-specific initial BWP without CD-SSB. The discussion includes the following observations:
Observation 1. If the NCD-SSB is configured for the SDT procedure, the RedCap UE in RRC_INACTIVE needs to measure both CD-SSB and the NCD-SSB
Based on the observations, followings are proposed:
Proposal 1. NCD-SSB is not supported for the CG-SDT procedure.
Proposal 2. Do not support the CG-SDT procedure on the RedCap-specific initial DL BWP without CD-SSB
Proposal 3. Do not support the RA-SDT procedure on the RedCap-specific initial DL BWP without CD-SSB.
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