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Introduction
As captured in 38.300, in case of Supplementary Uplink (SUL), the UE is configured with 2 ULs for one DL of the same cell, and uplink transmissions on those two ULs are controlled by the network to avoid overlapping PUSCH transmissions in time. In addition, initial access is supported in each of the uplink. For initial access in a NR cell configured with SUL, 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.
In this document, we further discuss whether/how to support SUL in EN-DC and standalone NR HO.
Discussion
In ED-DC, UE is configured with at least LTE MN PCell and NR SN PSCell. As captured in 37.340, the SN triggers Random Access for SN addition, so that synchronisation of the SN radio resource configuration can be performed. The SN decides the PScell and other SCG Scells and provides the new SCG radio resource configuration to the MN in a NR RRC configuration message contained in the SgNB Addition Request Acknowledge message. The UE performs synchronisation towards the PSCell of the SN by performing the Random Access procedure towards the SCG.
In SN addition, we think that when SN is added, UE could be configured with 2 ULs for one DL of PSCell. For example, when UE is configured with one DL carrier of PSCell in high frequency, UE could be also configured with both one UL carrier in low frequency and one UL carrier in high frequency for the DL carrier of PSCell. Then, UE should perform random access at one of two uplink carriers. We would like to discuss whether or not to support SUL for SN addition in EN-DC.
Proposal 1: RAN2 should discuss whether or not to support SUL for SN addition in EN-DC.
If SUL is supported for SN addition in EN-DC, we should further discuss how SUL carrier is selected for random access in SN addition. If we follow initial access procedure with SUL, UE would be configured with a threshold and select the SUL carrier based on the DL quality of PSCell. In this case, since UE will not receive RACH configuration from SIB of PSCell, SN should provide the threshold and RACH configurations for 2 UL carriers of PSCell.

However, applying the SUL procedure of initial access to SN addition of EN-DC seems not so desirable for UE in RRC_CONNECTED. For initial access, UE in RRC_IDLE selects the SUL carrier by evaluating the quality the serving DL carrier e.g. in high frequency with the threshold, because it is difficult for UE in RRC_IDLE to measure qualities of two carriers associated to 2 ULs (e.g. in high and low frequencies). Meanwhile, if UE is in RRC_CONNECTED, MeNB could configure UE measurements on both high and low frequencies of DL carriers associated with the SUL carriers. Thus, the network can select the SUL carrier for the UE. In addition, the network will understand congestion in SUL carriers and so can consider congestion in SUL carriers to select the SUL carrier.
Observation 1: For SN addition with SUL, MeNB could configure UE measurement on DL carriers associated with SUL carriers. The network would better select the SUL carrier of PSCell based on measurement reporting from the UE and/or congestion of SUL carriers.
If the network selects the SUL carrier for SN addition with SUL, UE does not need to select SUL carrier of PSCell to perform RACH procedure towards PSCell. It means that SgNB does not need to provide two RACH configurations of 2 ULs for SUL operation. Rather, SgNB can only give a RACH configuration of the selected SUL carrier. The RACH configuration of the selected SUL carrier may be associated with SSB and/or CSI-RS. Since SgNB would better understand SUL carriers, we think that it should be SgNB that selects the SUL carrier for SN addition with SUL.
Proposal 2: When SN is added with SUL, SgNB selects the SUL carrier of PSCell for a UE and provide the UE with a RACH configuration (associated with SSB and/or CSI-RS) only for the selected SUL carrier while configuring 2 ULs of SUL.
UE in NR RRC_CONNECTED may perform handover from NR source cell to NR target cell. In this case, the target gNB may supports SUL. Then, RAN2 should discuss how to support SUL in HO. 

As we discussed for EN-DC, applying the SUL procedure of initial access to SN addition of EN-DC seems not so desirable for UE in RRC_CONNECTED. The network would better select the SUL carrier of the target cell for the UE in RRC_CONNECTED.

If UE is in RRC_CONNECTED, the source gNB could configure UE measurements on both high and low frequencies of DL carriers associated with the SUL carriers of potential target cells. In addition, the network will understand congestion in SUL carriers and so can consider congestion in SUL carriers to select the SUL carrier of the target cell.
Observation 2: For NR HO with SUL, the source gNB could configure UE measurement on DL carriers associated with SUL carriers of potential target cells. The network would better select the SUL carrier of the target cell based on measurement reporting from the UE and/or congestion of SUL carriers.

If the network selects the SUL carrier for HO to a target cell with SUL, UE does not need to select SUL carrier of the target cell to perform RACH procedure towards the target cell. It means that the target gNB does not need to provide two RACH configurations of 2 ULs for SUL operation. Rather, the target gNB can only give a RACH configuration of the selected SUL carrier. The RACH configuration of the selected SUL carrier may be associated with SSB and/or CSI-RS. Since the target gNB would better understand SUL carriers, we think that it should be the target gNB that selects the SUL carrier for SN addition with SUL.

Proposal 3: For NR HO, the target gNB selects the SUL carrier of the target cell for a UE and provide the UE with a RACH configuration (associated with SSB and/or CSI-RS) only for the selected SUL carrier while configuring 2 ULs of SUL.
The above proposal for NR HO would also better support RACH-less handover with SUL, if SUL operates with RACH-less handover. If UE selects the SUL carrier of the target cell during NR HO, the target gNB should allocate UL resources on 2 ULs of SUL operation to support RACH-less HO with SUL. However, the UE will not use the UL resources on one UL.  In this sense, it is better that the target gNB selects the SUL carrier of the target cell for RACH-less handover and provide the UE with UL resources only for the selected SUL carrier.
Proposal 4: If RACH-less HO is applied, the target gNB selects the SUL carrier of the target cell for a UE and provide the UE with UL resources only for the selected SUL carrier while configuring 2 ULs of SUL.
Conclusion

In conclusion, we propose the followings:
Proposal 1: RAN2 should discuss whether or not to support SUL for SN addition in EN-DC.

Observation 1: For SN addition with SUL, MeNB could configure UE measurement on DL carriers associated with SUL carriers. The network would better select the SUL carrier of PSCell based on measurement reporting from the UE and/or congestion of SUL carriers.

Proposal 2: When SN is added with SUL, SgNB selects the SUL carrier of PSCell for a UE and provide the UE with a RACH configuration (associated with SSB and/or CSI-RS) only for the selected SUL carrier while configuring 2 ULs of SUL.
Observation 2: For NR HO with SUL, the source gNB could configure UE measurement on DL carriers associated with SUL carriers of potential target cells. The network would better select the SUL carrier of the target cell based on measurement reporting from the UE and/or congestion of SUL carriers.

Proposal 3: For NR HO, the target gNB selects the SUL carrier of the target cell for a UE and provide the UE with a RACH configuration (associated with SSB and/or CSI-RS) only for the selected SUL carrier while configuring 2 ULs of SUL.
Proposal 4: If RACH-less HO is applied, the target gNB selects the SUL carrier of the target cell for a UE and provide the UE with UL resources only for the selected SUL carrier while configuring 2 ULs of SUL.
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