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1. [bookmark: OLE_LINK3]Introduction
At RAN2 #99bis meeting RAN2 achieved following agreements:
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

And RAN1 also come the agreement as following:
Agreement: 
· UE specific RRC signalling (re-)configures the location of the PUCCH, either on the SUL carrier or on a non-SUL UL carrier in a SUL band combination
· The default location of the PUSCH is the same carrier as used by PUCCH 
· UE specific RRC signalling may (de-)configure that PUSCH may be dynamically scheduled on the other (i.e. non-PUCCH) carrier in the same cell as the SUL 
· In this case, a carrier indicator field in the UL grant is used to indicate dynamically whether the PUSCH is transmitted on the PUCCH carrier or on the other carrier 
· Note: Simultaneous PUSCH transmission on the SUL carrier and non-SUL UL carrier is not supported according to existing RAN2 agreement
· FFS in DCI discussion whether the SUL CIF is always present 
· There is one active BWP on the SUL carrier and one active BWP on the non-SUL UL carrier
· SRS related RRC parameters are independently configured for SRS on the SUL carrier and SRS on the non-SUL UL carrier in the SUL band combination
· SRS can be configured on the SUL carrier and non-SUL UL carrier, irrespective of the carrier configuration for PUSCH and PUCCH
In this paper we clarify the FFS issues in RAN2 based on RAN1’s agreement. And furthermore we dig a bit on how to configure uplink channels for the cell with SUL.
1. [bookmark: OLE_LINK9]Discussion
The uplink channels involved in RACH procedure has already clarified in our contribution [1]. In short we think there should be two sets of parameters including PRACH/RACH, common PUSCH and common PUCCH transmitted in SIB1. And one set of the parameters could be also signalled in dedicated signalling for handover case and SgNB change case.
The uplink channels a.k.a. PUSCH, PUCCH and SRS here in this paper are referring to dedicated channel parameters for UE via dedicated signalling.
1. How to configure PUSCH and PUCCH
Our understanding is that there are totally 3 kinds of configuration in higher lay for both PUCCH and PUSCH channel as following:
Case1: both PUCCH and PUSCH are configured on SUL carrier only
Case2: both PUCCH and PUSCH are configured on non-SUL carrier only
Case3: PUSCH are configured on both SUL and non-SUL carrier and PUCCH can be configured on either of the uplink carriers
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Figure 1
Case 1 and case2 can be derived from following RAN1 agreement:
· UE specific RRC signalling (re-)configures the location of the PUCCH, either on the SUL carrier or on a non-SUL UL carrier in a SUL band combination
· The default location of the PUSCH is the same carrier as used by PUCCH 
Case3 is derived based on following agreement:
· UE specific RRC signalling may (de-)configure that PUSCH may be dynamically scheduled on the other (i.e. non-PUCCH) carrier in the same cell as the SUL 

Proposal1: PUCCH and PUSCH could be configured together on either SUL carrier or non-SUL uplink carrier.
Proposal2: PUSCH can be configured on either of the SUL carrier or non-SUL carrier in addition to proposal1
When UE is at cell edge then case1 configuration seems more reasonable. And when UE comes close to gNB it is up to network whether reconfiguration from case 1 configuration to case2 and case3.2 is possible. And we don’t think it makes sense to exclude the reconfiguration between case 1 and case 3.1 since it is feasible technically. Once UE is close to the gNB, the reconfiguration among case2, case 3.1 and 3.2 is also feasible. And again we think network should be allowed to do any reconfiguration for its scheduling flexibility. In short there is no limitation in RRC spec for any reconfiguration between cases listed in Figure 1.
Proposal3: reconfiguration between any cases listed in Figure1 is allowed

One thing worthy clarification is how to apply PUCCH configuration and PUSCH configuration once RRC reconfiguration message is received if location of PUCCH and/or PUSCH is changed.
In case PUCCH location is changed e.g. from case1 to case 2, then UE needs feedback in MAC layer before it decodes RRC message i.e. PUCCH ACK should be sent on the existing PUCCH channel.
In case PUSCH location is changed by RRC reconfiguration message network needs schedule UE on new carrier after it receives feedback from UE for RRC reconfiguration message, otherwise network should keep scheduling UE on legacy carrier. Same algorithm could be also applied for scheduling of DRB. So it sounds nothing special need be clarified for PUSCH channel.
Observation: network should expect PUCCH ACK from legacy carrier if PUCCH channel is reconfigured to another carrier

Another thing need be clarified is whether L1 signaling is needed to switch between SUL carrier and non-SUL carrier if PUSCH is configured on both uplink carriers. Since both uplink carriers belongs to the same cell,therefore they should be either both activated or deactivated. Another words, when one uplink carrier can be scheduled it also means another one can be also scheduled. So how to schedule PUSCH channel is up to network’s implementation and the scheduling scheme itself should be left for RAN1 discussion.
Propsoal4: there is no any switch scheme based on L1 signaling should be specified in RAN2 spec
1. When to reconfigure PUSCH and PUCCH
RAN1 agreed that UE can select either SUL carrier or non-SUL carrier for initial access procedure. If UE selects SUL carrier it also implies following facts:
1, This UE has already acquired the parameters in RMSI for RACH procedure on SUL carrier
2, This UE has the capability to support SUL feature
3, This UE support this specific SUL band
Once network receives preamble from SUL carrier and afterwards RRC connection request/re-establishment/resume message etc. it can make sure above 3 facts and start to configure SUL carrier as well as PUSCH and PUCCH channel on SUL carrier i.e. the earliest time for network to configure SUL carrier and related uplink channel is in message4 of RACH procedure. And in this case case1 or case 3.1 in Figure 1 is reasonable for PUSCH and PUCCH. However it doesn’t mean network is not allowed to configure case2 or case3.1 because technically there is no link between common PUSCH/PUCCH and dedicated PUSCH/PUCCH configuration i.e. they are independent configuration. Maybe someone will have concern that the uplink coverage is not sufficient if PUSCH and PUCCH channel is configured on non-SUL carrier. Still this could be left for network implementation i.e. spec should not limit any flexibility.
On the other hand if network receive preamble and RRC messages from non-SUL carrier nothing can be derived. In this case SRB should be established/re-established/resumed at first on non-SUL carrier and only case2 configuration in Figure1 is feasible. Network need wait for UE capability form core network to decide whether SUL carrier can be configured or not. But actually that extra delay doesn’t really matter because the reason for UE to choose non-SUL carrier is because it is close to gNB and non-SUL carrier is good enough for both SRBs and DRBs. Once UE capability is received and if UE supports this SUL band then network can decide whether can reconfiguration to case 1/3 is needed or not. 
Proposal 5: if UE access cell with SUL via SUL carrier for RRC connection setup, or RRC re-establishment or RRC connection resumption, then configuration of SUL carrier as well as PUSCH and PUCCH is allowed before UE capability is received from core network. But it doesn’t mean network have to do so.

Proposal6: if UE access cell with SUL via non-SUL carrier then SUL carrier as well as PUSCH and PUCCH channel can only be configured after UE’s capability is received from core network.
1. How to configure SRS
RAN1 agreed that:
· SRS related RRC parameters are independently configured for SRS on the SUL carrier and SRS on the non-SUL UL carrier in the SUL band combination
· SRS can be configured on the SUL carrier and non-SUL UL carrier, irrespective of the carrier configuration for PUSCH and PUCCH
From this agreement it is clear there is no explicit link between the SRS configuration and PUSCH/PUCCH channel configuration. And SRS can be configured on either of the SUL carrier and non-SUL carrier or both.
We also don’t think there is coverage issue for SRS on non-SUL carrier. So once UE access cell with SUL via SUL carrier, network can configure SRS on either SUL carrier or non-SUL carrier or both. Only when UE select non-SUL for RACH procedure then network can’t configure SRS on SUL carrier until it receives UE capability from core network. But again these procedure just follows normal procedure i.e. nothing need be specified.
Conclusion: nothing special is needed on SRS configuration for cell with SUL
1. Conclusion
Proposal1: PUCCH and PUSCH could be configured together on either SUL carrier or non-SUL uplink carrier.
Proposal2: PUSCH can be configured on either of the SUL carrier or non-SUL carrier in addition to proposal1
Proposal3: reconfiguration between any cases listed in Figure1 is allowed
Propsoal4: there is no any switch scheme based on L1 signaling should be specified in RAN2 spec
Proposal 5: if UE access cell with SUL via SUL carrier for RRC connection setup, or RRC re-establishment or RRC connection resumption, then configuration of SUL carrier as well as PUSCH and PUCCH is allowed before UE capability is received from core network. But it doesn’t mean network have to do so.
Proposal6: if UE access cell with SUL via non-SUL carrier then SUL carrier as well as PUSCH and PUCCH channel can only be configured after UE’s capability is received from core network.
Observation: network should expect PUCCH ACK from legacy carrier if PUCCH channel is reconfigured to another carrier
Conclusion: nothing special is needed on SRS configuration for cell with SUL
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1. Stage2 text proposal
6.9	 Supplementary Uplink
In case of Supplementary Uplink (SUL, see 3GPP TS 38.101 [18]), 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 (see subclause 9.2.6). Configuration of SUL is allowed before UE capability is fetched from core network if UE access via SUL. PUSCH and PUCCH can be configured together on either of the ULs. And one more PUSCH can be configured on UL other than UL configured with PUCCH. 
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