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Introduction
In RAN2#99bis, the following agreements related to supplementary uplink were made.
Agreements for SUL operation in connected mode:
1	When SUL is configured there are 2 ULs configured for one DL of the same cell. (FFS how much configuration is provided for the 2 ULs)
2	At any point in time, each serving cell has at most one PUSCH for transmission

Options for further discussion on RRC signalling to configure SUL
1	RRC configured 2 ULs (one if a full UL configuration and 2nd is just SRS configuration). RRC reconfiguration to provide a full UL configuration for a different carrier is used to switch UL data between 2 different ULs.
2	RRC configures 2 UL. Signalling (e.g. DCI or MAC CE) is defined to enable UE to switch between the 2 different UL configurations, or 2 use both ULs 
 
Clarification of agreements
1	In any slot, one PUSCH is used for transmission for a single serving cell (i.e. associated to a single DL). This excludes simultaneous transmission on 2 PUSCH within a single slot but does not restrict switching between the two PUSCH based on L1 /MAC/RRC signalling options. 
2	RAN2 consider that it is up to RAN1 to decide where PUCCH is transmitted
3	Option 2 is clarified to " RRC configures 2 UL. Signalling (e.g. DCI or MAC CE) is defined to enable UE to switch between the 2 different UL configurations, to use both ULs but not schedule them simultaneously based on agreement 1 above"
4	Final decision to use MAC CE signalling would be a RAN2 decision.
5	Final decision to use L1 signalling would be a RAN1 decision.
6 	There is no RAN2 motivation to adopt DCI signalling.

This contribution discusses Random Access when a supplementary uplink carrier (SUL) is configured.
[bookmark: _Ref178064866]Discussion
[bookmark: _Ref189046994]At high frequencies, it is well known that coverage will be an issue. One way to mitigate this is the introduction of Supplementary UpLink (SUL) carriers which is mainly motivated by improvement of the uplink coverage for NR which is deployed at relative high frequency bands. The SUL carriers are deployed at the low frequency region, for example, at the LTE band. In this way, the uplink coverage of NR bands can be comparable with that in LTE. The SUL carrier and NR UL carrier together are associated with one downlink NR carrier. When a SUL is configured, the UE uses either the ordinary NR UL or the SUL for data transmission on PUSCH. For UEs in RRC IDLE, the choice of carrier for initial access would be based on the DL RSRP on a region where RMSI is transmitted. If it is below a configured threshold, then SUL is used. Otherwise the ordinary NR UL is used. There may be some impacts on the Random access procedure when a SUL is configured.
Indication of carrier by Msg 2
A first impact is that when the UE sends a preamble on one of the ULs, the RAR (via the RA-RNTI and RAPID) may not be able to convey on which UL that the preamble was received. This implies that there is a possible risk that both UEs believe the RAR is intended for them, even though the RAR is only intended for one of the UEs. This problem should preferably be handled prior to the contention resolution. There are different ways to do this. One possibility is to have a preamble split between the uplinks. Due to the limitations on available preambles, this option is not preferred. Another option is to introduce a field in the RAR message (either RAR or MAC subheader) to indicate carrier. This option would introduce a re-design which seems unnecessary and create additional, unwanted overhead. Yet another option is to handle this by the RA-RNTI by introducing a carrier index in the RA-RNTI formula. However, the most simple and straightforward solution is to introduce a consecutive numbering of frequencies between the carriers. That is, to number the frequencies f_id on the NR carrier as 0,1,..,n, and to number the frequencies on the SUL carrier as n+1, n+2,…, m. This would make the RA-RNTI formula able of conveying which carrier the preamble is received on.
[bookmark: _Ref190406817][bookmark: _Toc226862296][bookmark: _Toc347823621][bookmark: _Toc347824073][bookmark: _Toc347824246][bookmark: _Toc497922431][bookmark: _Toc497994141][bookmark: _Toc498414394]A consecutive numbering of frequencies f_id in the RA-RNTI formula over carriers is used for NR.
It would also be possible to base the indication of which carrier the preamble was transmitted on by the grant for Msg3. This could be done so that if the grant is for transmission of Msg3 on the NR carrier, then the RAR (with matching RAPID and RA-RNTI) indicates that the preamble on the NR UL was detected. The same logic would apply if the grant is for the SUL carrier. In this case it indicates that the preamble on the SUL was detected.
Contention free RA
For the contention free Random Access, a preamble and possibly PRACH resource (ra-PRACH-MaskIndex in LTE) is indicated in either an RRC IE (IE RACH-ConfigDedicated) or via a PDCCH order. Typically, the gNB would indicate which carrier should be used. This could be done via a preamble partition (could be a partitioning of dedicated preambles). Another alternative is to introduce a new carrier field in the PDCCH order, i.e., a special form of DCI 1A or the IE RACH-ConfigDedicated. We think it is better to use the second alternative, since the introduction of more preamble partition may create the issue of PRACH preamble congestion. 
[bookmark: _Toc497922432][bookmark: _Toc497994142][bookmark: _Toc498414395]A new field to indicate which carrier the preamble transmission should be on is introduced in the PDCCH order and the IE RACH-ConfigDedicated  for NR.
Conclusion
Based on the discussion in section 2 we propose the following:
Proposal 1	A consecutive numbering of frequencies f_id in the RA-RNTI formula over carriers is used for NR.
Proposal 2	A new field to indicate which carrier the preamble transmission should be on is introduced in the  PDCCH order and the IE RACH-ConfigDedicated  for NR.
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