


3GPP TSG-RAN WG2 Meeting #107bis	R2-1913549
Chongqing,  China, 14 – 18 October 2019	R2-1910718


Agenda item:	6.12.4
Source:	Nokia, Nokia Shanghai Bell
[bookmark: _GoBack]Title:	RACH Fallback from NUL to SUL
WID/SID:	NR_SON_MDT-Core - Release 16
Document for:	Discussion and Decision
1	Introduction
One of the use cases in [1] is RACH optimization. An important target for RACH optimization is to minimize the time required for successful Random Access (RA). This paper focuses on minimizing the time for RA in deployments with two Uplink (UL) carrier i.e. Normal UL (NUL) and Supplementary Uplink (SUL).
2	Random Access Fallback to SUL
In [2], it was shown that a misconfigured rsrp-ThresholdSSB-SUL value could lead to undesired effects as also illustrated in Figure 1:
· Case 1: If rsrp-ThresholdSSB-SUL is too low, some UEs would attempt transmission on NUL even when outside of NUL coverage (and hence fail) 
· Case 2: If rsrp-ThresholdSSB-SUL is too high, a UE would attempt transmission on SUL more than needed (even in cases when NUL could be used) 
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[bookmark: _Ref16700413]Figure 1 Relationship between NUL and SUL coverages under different rsrp-Threshold-SUL values
For Case 1, the UE is configured to perform RA on NUL carrier but as the UE is effectively outside of the NUL coverage, the RA would not be successful. This would result in the cell to be barred by the UE – possibly the whole DL carrier –and the UE would have to wait and find another cell to inform the network about the non-optimal rsrp-ThresholdSSB-SUL configuration.
Observation 1: A misconfigured rsrp-ThresholdSSB-SUL could lead to extra delay in RA procedure.
To identify this problem and to allow the network to rectify the non-optimal rsrp-ThresholdSSB-SUL setting, it is important that the UE logs the details of each failed RA attempt on NUL.
Proposal 1: If the UE attempts RA on the NUL carrier based on the rsrp-ThresholdSSB-SUL and the measured DL RSRP, the UE stores the details of each unsuccessful attempt such as RACH resource, power, time, DL RSRP, rsrp-ThresholdSSB-SUL. The UE can store this information as part of the RACH report.
In the above scenario, the UE is still well inside the SUL coverage of the cell for which the RA failed on the NUL carrier. It would be beneficial, if before cell barring, the UE tries to attempt RA also on the SUL carrier as a fallback. This would eliminate the unnecessary delay introduced by cell barring and new cell search. Additionally, even if the UE can find a new suitable cell it might experience significant interference as the UE is well inside the coverage area of the cell for which the RA failed on NUL. Table 1 below highlights the steps involved in the RA based on rsrp-ThresholdSSB-SUL and the modification needed for SUL fallback.

Table 1: SUL Fallback for Failed RA on NUL
	Current UE Behaviour
	Proposed UE Behaviour

	1. Network communicates rsrp-ThresholdSSB-SUL to UE
	1. No change

	2. UE measures DL RSRP
	2. No change

	3. UE attempts RA on NUL as DL RSRP > rsrp-ThresholdSSB-SUL (only receiving the threshold from the NW does not mean that the UE have to use the SUL only)
	3. No change

	4. RA fails as UE is far away (close to red dotted oval above
	4. No change

	5. UE perform cell barring and search for another suitable cell
	5. UE performs a RA fallback to SUL carrier (most likely CBRA) and tries to remain in the same cell as that of the failed NUL carrier



Proposal 2: Based on rsrp-ThresholdSSB-SUL and the measured DL RSRP, if the UE is configured to perform RA on NUL carrier and it fails to successfully perform RA then the UE should fallback to SUL carrier to perform RA before performing cell barring and search for other cells.
The logged information at the UE about failed RA attempts is useful for the network to rectify the problem.
Proposal 3: Once the UE is connected to a cell, the UE can indicate the availability of the stored information about the unsuccessful RA attempts in NUL.

4	Conclusion
Observation 1: A misconfigured rsrp-ThresholdSSB-SUL could lead to extra delay in RA procedure.
Proposal 1: If the UE attempts RA on the NUL carrier based on the rsrp-ThresholdSSB-SUL and the measured DL RSRP, the UE stores the details of each unsuccessful attempt such as RACH resource, power, time, DL RSRP, rsrp-ThresholdSSB-SUL. The UE can store this information as part of the RACH report.
Proposal 2: Based on rsrp-ThresholdSSB-SUL and the measured DL RSRP, if the UE is configured to perform RA on NUL carrier and it fails to successfully perform RA then the UE should fallback to SUL carrier to perform RA before performing cell barring and search for other cells.
Proposal 3: Once the UE is connected to a cell, the UE can indicate the availability of the stored information about the unsuccessful RA attempts in NUL.
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