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Introduction
In 38.321 the Random Access procedure will indicate a Random Access problem to the upper layers when the PREAMBLE_TRANSMISSION_COUNTER reaches ra-PreambleTx-Max + 1 and the Random Access Preamble is transmitted on the SpCell. This is in line with the behaviour in LTE. However, one major component was added to NR, the supplementary uplink. As this was added at a late phase of the work item, the full potential was not explored. This contribution attempts to correct this by allowing the UE to attempt RA on SUL before indicating problems to upper layers. To indicate a Random Access problem to the upper layers which typically triggers a RLF even in case a SUL carrier is available as in the current specification is an unnecessary and unwanted behaviour that will lead to prolonged Random Access delay and degraded user experience.
[bookmark: _Ref178064866]Discussion
In NR an SUL carrier may be used to enhance UL coverage and capacity. For the Random Access, the UE will determine which carrier to use based on RSRP of the downlink pathloss reference. If this is less than sul-RSRP-Threshold, the SUL carrier is used for Random Access, otherwise the normal NR carrier is used. This selection is done during the Random Access procedure initialization, so once the selection is done, it remains during the entire Random Access procedure.
In many cases there would be advantages to be able to reselect the carrier. This can be e.g. for high mobile users, which may go out of UL coverage after some time. It may also be so that the NR carrier suffers from high RACH load making Random Access on this carrier impossible.
A user which either goes out of NR UL coverage or tries to access an NR carrier with high load will re-transmit the preamble until eventually the PREAMBLE_TRANSMISSION_COUNTER reaches ra-PreambleTx-Max + 1. When this happens, the UE will indicate a Random Access problem to the upper layers which will trigger a Radio Link Failure (RLF). To trigger a RLF in case a SUL carrier is available is unnecessary and will lead to prolonged Random Access delay and degraded user experience.
An alternative procedure would be that the UE, instead of indicating a Random Access problem to the upper layers, would re-try on the SUL carrier if this carrier is available in the cell.
[bookmark: _Toc503276986][bookmark: _Toc503272304][bookmark: _Ref190406817][bookmark: _Toc226862296][bookmark: _Toc347823621][bookmark: _Toc347824073][bookmark: _Toc347824246][bookmark: _Toc503449638]Random access fallback from NR to SUL is allowed according to the following steps
· [bookmark: _Toc503276987][bookmark: _Toc503449639]If PREAMBLE_TRANSMISSION_COUNTER = ra-PreambleTx-Max + 1 and SUL is available, 
· [bookmark: _Toc503276988][bookmark: _Toc503449640]The UE select the SUL carrier for performing Random Access procedure
· [bookmark: _Toc503276989][bookmark: _Toc503449641]Set the PCMAX to PCMAX,c_SUL.
· [bookmark: _Toc503449642]Reset PREAMBLE_TRANSMISSION_COUNTER
· [bookmark: _Toc503449643]Reset PREAMBLE_POWER_RAMPING_COUNTER
· [bookmark: _Toc503276990][bookmark: _Toc503449644]Perform the Random Access Resource selection procedure
The fallback to SUL according to proposal 1 would be a simple way to avoid unnecessary RLF triggering when SUL is available for Random Access. Enhancements could be done by allowing the fallback earlier than when PREAMBLE_TRANSMISSION_COUNTER reaches ra-PreambleTx-Max + 1 or by allowing the re-selection of carrier during the Random Access process. However, we view these alternatives as enhancements which could be discussed for later releases.
These changes can be found in a corresponding CR [1].
Conclusion
[bookmark: _GoBack] Based on the discussion in section 2 we propose the following:
Proposal 1	Random access fallback from NR to SUL is allowed according to the following steps
	If PREAMBLE_TRANSMISSION_COUNTER = ra-PreambleTx-Max + 1 and SUL is available,
	The UE select the SUL carrier for performing Random Access procedure
	Set the PCMAX to PCMAX,c_SUL.
	Reset PREAMBLE_TRANSMISSION_COUNTER
	Reset PREAMBLE_POWER_RAMPING_COUNTER
	Perform the Random Access Resource selection procedure
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