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Introduction
In last RAN2 meeting, there are some agreement related to SUL. See below
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.

That is, for a RRC_CONNECTED UE, SUL is not a UL heavy CA, instead two UL carriers belong to same cell. The below we will discuss how to support this modelling using NR RRC and the open issues with this modelling that need be resolved.
[bookmark: _Ref178064866]Discussion
[bookmark: _Toc472092067][bookmark: _Toc477793227][bookmark: _Toc477794298][bookmark: _Toc477794306][bookmark: _Toc477794314]In order to support SUL according to RAN2 agreement, current NR RRC signalling need be updated. Now in NR RRCReconfiguration message, ServingCellConfigCommon is used to configure the DL and UL carrier frequency and common radio resource on them for each serving cell and ServingCellConfigDedicated is used to configure the dedicated radio resource on each serving cell. Only one DL and one UL carrier is configured per serving cell. Therefore, ServingCellConfigCommon and ServingCellConfigDedicated need be updated to have the capability to configure more than one UL carrier.
Then what kind of information need be configured for the two UL carriers need be specified. According to RAN1 agreement as below.
Agreement: 
1. 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 
2. 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
3. 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
PUSCH and SRS can be configured on both SUL and non-SUL UL carrier while PUCCH is only configured on either SUL or non-SUL UL carrier. Therefore, we propose
[bookmark: _Toc497398402][bookmark: _Toc498433954][bookmark: _Toc499047668][bookmark: _Toc499048143][bookmark: _Toc499196000]At least ServingCellConfigCommon need be extended to configure both normal UL carrier and SUL carrier with PUCCH configured on one UL carrier only.
Once UE is configured with two UL carriers, UE needs to know which UL carrier is used for random access procedure. In idle mode, this is determined by UE itself according to the measured RSRP on DL carrier. For a RRC_Connected UE, it depends on whether SUL and non-SUL carrier are time aligned or not. In our view, the deployment scenario for SUL is to reuse the existing LTE site for NR deployed at 3.5 Ghz. The 3.5 Ghz DL would have decent coverage and improve system capacity and the not-so-good 3.5 UL would be complemented by a SUL carrier. This means SUL carrier and non-SUL carrier are collocated at the same existing LTE site. Then it is reasonable to assume TA of SUL carrier and non-SUL carrier are the same. Then it does not matter which UL carrier is used for random access procedure as once UE is UL time aligned with one UL carrier, it is also time aligned with the other UL carrier. Since PUCCH can only be configured on one UL carrier, network can just configure random access resource on the UL carrier where PUCCH is configured.    
[bookmark: _Toc498433950][bookmark: _Toc499047665]Same TA can be assumed for SUL deployment scenario.   
[bookmark: _Toc499047669][bookmark: _Toc499048144][bookmark: _Toc499196001]For RRC_Connected UE, UE initiate random access on the UL carrier which is configured with PUCCH.
[bookmark: _GoBack]On the other hand, if RAN2 concludes that it is necessary to support different time alignment for two uplinks, we think current two UL of the same cell modeling is not appropriate to support this case, as UE cannot differentiate which UL carrier the received TA command is referring to, and we should consider modelling two UL as two serving cells instead of one same cell.
[bookmark: _Toc499047670][bookmark: _Toc499048145][bookmark: _Toc499196002]If RAN2 concludes that it is necessary to support different time alignment for the two uplinks, RAN2 should revisit the previous decision and instead consider modelling it by means of two Serving Cells. 
Conclusion
In section 2 we made the following observations:
Observation 1	Same TA can be assumed for SUL deployment scenario.

Based on the discussion in section 2 we propose the following:
Proposal 1	At least ServingCellConfigCommon need be extended to configure both normal UL carrier and SUL carrier with PUCCH configured on one UL carrier only.
Proposal 2	For RRC_Connected UE, UE initiate random access on the UL carrier which is configured with PUCCH.
Proposal 3	If RAN2 concludes that it is necessary to support different time alignment for the two uplinks, RAN2 should revisit the previous decision and instead consider modelling it by means of two Serving Cells.
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