3GPP RAN WG2 Meeting #116-bis-e
R2-2201024
eMeeting, January 17th – 25th, 2022


Agenda Item:
8.6.2
Source:
InterDigital 
Title:
Remaining UP issues for SDT
For:
Discussion, Decision

1 Introduction
Transitioning from inactive into connected mode just to send a small amount of data creates increased signaling overhead in the network and increased battery consumption. For devices supporting eMBB services, applications can have frequent background small data (e.g. app refresh data, keep alive signalling, notifications etc.), which may be periodic or aperiodic. Further, sensors and IoT devices may have considerable amount of signalling and small data. Requiring the UE to move to connected mode for such small data or signalling thus affects power consumption considerably. 

This contribution discusses remaining user plane aspects of small data, including BSR reporting, SR delay, and TAT-SDT timer operation.
2 Discussion
Currently, UE triggers a new BSR if new data arrives for a DRB on an empty buffer, or if new data of higher priority than what’s existing in the UE’s buffer arrives, per TS 38.321. If new data arrives of the same or less priority than the data exchanged during the subsequent SDT phase, no new BSR is triggered. If the UE does not have a UL-SCH resource available to transmit the BSR MAC CE, a new SR is triggered which in turn initiates a new RA procedure -given there are no valid SR resources in inactive state-. 
If the default BSR configuration is used, the logicalChannelSR-DelayTimer is not configured, and thus the LCH can constantly trigger an SR -or a RA initiated by SR trigger- repeatedly. This may create plenty of unnecessary signalling and can be detrimental to the PRACH capacity. It is therefore FFS from R2#116e whether the logicalChannelSR-DelayTimer can be applied for logical channels configured with SDT.
Observation 1: 
the use of the default BSR configuration implies that logicalChannelSR-DelayTimer is not configured, and thus the LCH can trigger an SR -or a RA initiated by SR trigger- repeatedly and impacting the PRACH capacity.

Proposal 1: 
logicalChannelSR-DelayTimer can be configured and applied for logical channels configured with SDT.
A simple way to support logicalChannelSR-DelayTimer for SDT LCHs, is It support a non-default BSR configuration in Inactive state, which can in turn configure it for a subset of LCHs. Even though R2 agreed to use the default configuration, it can be revisited to address this FFS on the LCH SR delay timer. Further, since the goal of BSR is to reflect buffer status of SDT DRBs only, e.g. as an indication for the scheduler for the need for subsequent small date, it is better to give the gNB the flexibility to configure a separate configuration for BSR in INACTIVE state. Such configuration can be provided by the RRC release message.

Proposal 2: 
RRC release message can provide a dedicated BSR MAC configuration for determining the BSR parameters in INACTIVE state.
From R2#116e, it is also FFS whether and when to start/restart TAT-SDT if RAR TAC or TAC MAC CE is received during a SDT-RA procedure or a legacy RA procedure. Per legacy TA timers, it makes sense to restart the TA timer upon receiving a TA command from the network that is intended for the UE, which includes a TA command received in RAR after the successful completion of the RA procedure. This can be important, as the UE prematurely discards the CG configuration upon expiry of the TAT-SDT timer. Alternatively, if a single TA timer is to be used for all UL transmission, another option is to remove the agreed “CG-TAT” timer and just simply assume that CG-SDT resources are only usable if legacy TAT is running.
Proposal 3: 
UE restarts TAT-SDT, if running, upon reception of TAC MAC CE or upon successful completion of RA procedure in which a RAR TAC is received.
The TS 38.321 running CR [3] has the following editor’s note: FFS whether RSRP change would affect the TA validation for DG. In our understanding the RSRP change effect on TA is only limited to CG, given that for DG the gNB can issue a TA adjustment along with the DG if needed.

Proposal 4:   Measured RSRP change does not affect TA for dynamic grants

The running CR [3] also has the following editor’s note: FFS whether the CCCH message is considered for data volume calculation. Since CCCH is not data and the size of CCCH message is predictable by gNB, it should not be included in the data volume computation.

Proposal 5:   CCCH bits are not included in the data volume computation for SDT resource selection.

The running CR [3] also has the following editor’s note: FFS whether UL carrier reselection can be performed for subsequent uplink transmission. In our understanding, carrier selection is only performed at SDT initiation, and thus not evaluated for each subsequent uplink transmission. We don’t see any strong need to perform UL carrier reselection in the middle of SDT operation and if it’s allowed, the gNB needs to blind decode for subsequent CG-SDT transmissions on all the configured UL carriers and that looks too much burden for gNB.

Proposal 6:
Carrier selection is only performed at SDT initiation, and thus not evaluated for each subsequent uplink transmission. The related editor’s note is removed from the SDT TS 38.321 running CR
3 Conclusion

RAN2 should discuss the above and agree to the following:

Observation 1: 
the use of the default BSR configuration implies that logicalChannelSR-DelayTimer is not configured, and thus the LCH can trigger an SR -or a RA initiated by SR trigger- repeatedly and impacting the PRACH capacity.

Proposal 1: 
logicalChannelSR-DelayTimer can be configured and applied for logical channels configured with SDT.
Proposal 2: 
RRC release message can provide a dedicated BSR MAC configuration for determining the BSR parameters in INACTIVE state.
Proposal 3: 
UE restarts TAT-SDT, if running, upon reception of TAC MAC CE or upon successful completion of RA procedure in which a RAR TAC is received.
Proposal 4:   Measured RSRP change does not affect TA for dynamic grants

Proposal 5:   CCCH bits are not included in the data volume computation for SDT resource selection.

Proposal 6:
Carrier selection is only performed at SDT initiation, and thus not evaluated for each subsequent uplink transmission. The related editor’s note is removed from the SDT TS 38.321 running CR
4 References

[1] RP-201305, Work Item on NR small data transmissions in INACTIVE state, ZTE Corporation
[2] TS 38.321, “Medium Access Control (MAC) protocol specification” (Release 16) v 16.2.1
[3] R2-2110185, “Running MAC CR for Small Data”, Huawei, HiSilicon

4/4


