3GPP TSG-RAN WG2 Meeting #119e                                                 
R2-2207341
E-Meeting: August 17-29, 2022                        

              
Agenda item:
6.10.2.2
Source:
Qualcomm Incorporated
Title:
Outdated UE specific Koffset
Document for:
Discussion and Decision
1. Introduction 
In the last RAN2#118e meeting, following agreement was made.
Remove ‘successfully’ from ‘last successfully reported information about Timing Advance’ in TS 38.321. FFS is any further mechanism is need to consider the possibility of outdated UE TA info at the NW

The outdated UE’s TA information may be problem as the network may schedule the UL transmission with outdated UE specific Koffset. In this document we provide details to resolve the issue.
2. Discussion 

When the UE transmits TA report MAC CE, it may go through the HARQ process with HARQ mode B. Since retransmission is not expected, the UE may never know the network successfully received the TA report. In addition, the network would not know whether the UE was transmitting event-triggered TA report. The network can also configure UE with the UE specific Koffset. If the network does not receive the TA report in timely manner, the UE may be using outdated UE specific Koffset, in which case it starts to pose a strict requirement on the UE’s processing time. Then soon the UE would not be able to make any UL transmission while there is UL-SCH resource available. There is no way to trigger RACH in this scenario as shown in Figure 1.
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Figure 1 An example of UE using outdated UE specific Koffset
By the time network can detect the UE may not have been able to perform UL transmission, it could be too late for network to trigger the PDCCH order. Even if the network triggers the PDCCH order, it does not invalidate the UE specific TA, i.e., after successful random access, the UE begins to use the old UE specific Koffset. There is no mechanism for UE to trigger TA report when PDCCH order is received. Therefore, we think this issue should be addressed. 
In case, the network may detect the problem in UL as the UE specific Koffset has not been updated for a certain duration, (i.e., the network may have missed the TA report), then the network thinks the UE should not be using the UE specific Koffset and can trigger PDCCH order. During RACH procedure, the UE uses the cell specific Koffset so there should be no issue in UL transmission. But to update the UE specific Koffset, the network still needs the TA report.

However, it may not be necessary to trigger TA report for every PDCCH order, as happens today even in TN. For this purpose, a flag in DCI of the PDCCH order (e.g., using reserved bits) can also be used and ask RAN1 if it is feasible.
Proposal 1 PDCCH order triggers TA report and invalidates the UE specific Koffset. Discuss whether to introduce flag in DCI of the PDCCH order for this purpose.
It is possible that the UE specific Koffset has not been updated for a certain duration. As explained above, when the UE adjusts the timing advance for UL transmission, it can pose timing constraint to process and generate the UL PDU. This can happen, for example, if the UE’s TA > UE specific Koffset + K2 + UE processing delay, i.e., the gap between slot n in UE’s DL timing and slot m in the UE’s UL timing is smaller than a threshold as shown in figure 2 below. How to define the threshold value, which can be as small as UE processing time, can be further discussed. The UE would be in better position to detect this issue.
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Figure 2 Timing relationship between UL and DL for PUSCH transmission
Proposal 2 The UE triggers RACH and TA report if the UE detects that DL-to-UL gap after applying TA and UE specific Koffset is less than a threshold.
3. Conclusion

Following proposals are made.
Proposal 1
PDCCH order triggers TA report and invalidates the UE specific Koffset. Discuss whether to introduce flag in DCI of the PDCCH order for this purpose.
Proposal 2
The UE triggers RACH and TA report if the UE detects that DL-to-UL gap after applying TA and UE specific Koffset is less than a threshold.
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