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1	Introduction
In RAN2#105, fast recovery for MR-DC options was discussed and email discussion [105#55] on MCG Failure was started to discuss the different options and solutions. Among the listed options there is one option missing, and that is the use of SUL to inform the network about problems in uplink coverage. An advantage of using the SUL is that it works for all MR-DC options, but also for NR CA and NR SA. 
[bookmark: _Ref178064866]2	Discussion
2.1 	Limitations with current SUL
The overall target with SUL is to improve UL coverage for deployments in high NR frequency, see figure 1.


Figure 1: Example of Supplementary Uplink
[bookmark: _GoBack]With SUL, the UE is configured with two uplinks for one downlink of the same cell. Uplink (UL) transmissions on those two uplinks are controlled by the network such that only one uplink is used at a time. For PUSCH, each grant indicates whether UL or SUL is used. Thus, the network ensures through scheduling that only UL or SUL is used at a time. For PUCCH, configuration can only be provided on one of the two uplinks at the time.
Random access can be performed on either uplink configured in SIB1. For connected UEs, the network can explicitly signal which carrier to use (UL or SUL). Otherwise, the UE selects the SUL carrier if and only if the measured quality of the DL is lower than a broadcast threshold. Once started, all uplink transmissions of the random access procedure remain on the selected carrier.
[bookmark: _Toc4706654]Current specification allows the UE to fallback to SUL for random access only when the measured quality of the downlink falls below a broadcast threshold.

This behaviour will to some extent allow the use of SUL in conditions of poor UL coverage. However, in good DL coverage but poor UL coverage, UE initiated random access will still be performed on the regular uplink in high frequency. The UE may encounter random access failure or reach maximum number of RLC retransmissions in the uplink (i.e. RLC failure), which will trigger RLF. If the list of allowed cells of the logical channel includes PCell, the UE will trigger RRC re-establishment, where the UE will try to re-establish the RRC connection, leading to data interruption. The RRC re-establishment could be avoided if the SUL could be used to notify the network of the uplink failure, similar as is already done in FailureInformation and SCGFailureInformation, and is being proposed for MCG failure in MR-DC.
[bookmark: _Toc4706655]A UE with poor UL coverage but good DL coverage can currently not benefit fully from SUL. 
2.2	Fast MCG recovery via SUL
To address the case of failed UE initiated random access and maximum number of RLC retransmissions reached in areas with good DL coverage but poor UL coverage, it is proposed to add the possibility to in these cases send a failure information message via SUL, if configured, instead of triggering RRC re-establishment. The procedure is very much like the procedures discussed for fast MCG recovery in the email discussion [105#55], except that the failure information message is transmitted on SUL. A benefit of this is that it works not only for all MR-DC cases, but also for NR CA and NR SA.
[bookmark: _Toc347823812][bookmark: _Toc347823993][bookmark: _Toc347824244][bookmark: _Toc4706656]Fast MCG recovery via SUL could be supported in all MR-DC options, but also for NR CA and NR SA.
Instead of triggering RLF, for serving cell configured with a supplementary uplink, the UE shall upon detecting random access problem or RLC failure on MCG, select the SUL carrier for uplink transmission and initiate the failure information procedure.
[bookmark: _Toc347823621][bookmark: _Toc347824073][bookmark: _Toc347824246][bookmark: _Toc4706657]Upon detection random access problem or RLC failure on a serving cell configured with supplementary uplink, the UE shall select the SUL carrier for uplink transmission and initiate the failure information procedure.
Two alternatives exist regarding which RRC message to use to report the failure information. 
1. One alternative is to reuse the existing FailureInformation message currently used to report RLC failure on in case CA duplication is configured and the RLC bearer is mapped only to SCells, see sections 5.3.10.3 and 5.7.5 in 38.331. The FailureInformation message could be extended to cover also the case of random access failure and RLC failure for the case where SUL is configured.
2. Another alternative is to add the corresponding functionality in the new MCGFailureInformation message proposed for the MR-DC cases, as discussed in email discussion [105#55].
Both of above alternatives are feasible, but since MCGFailureInformation will also need to include failureType values for maximum number of RLC retransmissions and random access problem, it is probably more straight forward to use it. Current FailureInformation message carries only three spare values for the failureType. 
[bookmark: _Toc4706658]Extend the MCG failure information procedure to cover also the reporting of random access problem or RLC failure via SUL.

A draft CR covering the necessary changes to support fast MCG recovery via SUL is provided in [1]. Corresponding CR for MCG failure information is provided in [2].




Conclusion
In the previous sections we made the following observations: 
Observation 1	Current specification allows the UE to fallback to SUL for random access only when the measured quality of the downlink falls below a broadcast threshold.
Observation 2	A UE with poor UL coverage but good DL coverage can currently not benefit fully from SUL.
Observation 3	Fast MCG recovery via SUL could be supported in all MR-DC options, but also for NR CA and NR SA.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Upon detection random access problem or RLC failure on a serving cell configured with supplementary uplink, the UE shall select the SUL carrier for uplink transmission and initiate the failure information procedure.
Proposal 2	Extend the MCG failure information procedure to cover also the reporting of random access problem or RLC failure via SUL.
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