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1. Introduction

According to the RAN plenary decision [1], the RAN4 requirements for NSA from the network perspective should be finalized by December 2017 and the RAN4 requirements for SA and NSA from the UE perspective should be finalized by June 2018. [1] lists the necessary RRM requirements for uplink sharing. One of the requirements is related with PUSCH/PUCCH carrier configuration/deconfiguration. The contribution provides detailed analysis on this.
2. Discussion
It is agreed in RAN1#90bis,
	· 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


Based on the above agreements, the PUCCH and PUSCH location cases are illustrated in Table 1. NW shall send the RRC (re)configuration to the UE within a cell to switch between the 4 cases.
Table 1. PUSCH and PUCCH Configuration
	Case 
	NR UL
	SUL

	Case 1
	PUCCH + PUSCH
	N/A

	Case 2
	N/A
	PUCCH + PUSCH

	Case 3
	PUCCH + PUSCH
	PUSCH

	Case 4
	PUSCH
	PUCCH + PUSCH


In last meeting, the requirements for SUL reconfiguration (including configure and deconfigure) were approved as below. The current requirements define the case that RRC signalling (de)configures PUSCH/PDCCH transmission on NR SUL carrier, and this means that switching from case1 to case 4 and switching from case 3 to case1 are guaranteed. 
	8.4
Supplementary UL carrier RRC reconfiguration Delay

8.4.1
Introduction

The requirements in this section apply for the UE being configured or deconfigured with a supplementary UL carrier. 

8.4.2
Supplementary UL carrier configuration Delay Requirement

When the UE receives a RRC message implying supplementary UL carrier configuration, the UE shall be ready to start transmission on the new UL carrier within TSupplementary_UL_config  from the end of the last slot containing the RRC command. 

TSupplementary_UL_config equals the maximum RRC procedure delay defined in clause x.y in TS 38.331 [2] plus the interruption time Tactivation_time.

Where:

Tactivation_time is the configured supplementary UL carrier activation delay. Tactivation_time is up to [TBD] slot.

8.4.3
 Supplementary UL carrier deconfiguration Delay Requirement

When the UE receives a RRC message implying supplementary UL carrier deconfiguration RRC signalling, the UE shall stop UL signalling within TSupplementary_UL_deconfig from the end of the last slot containing the RRC command.

TSupplementary_UL_deconfig equals the maximum RRC procedure delay defined in clause x.y in TS 38.331 [2].


However according to RAN1 agreements network can also configure PUSCH and PDCCH or PUSCH transmission on NR non-SUL carrier to UE by RRC signalling (e.g., RRC reconfiguration). That means that PUSCH and PUCCH or PUSCH can be dynamically scheduled on NR UL carrier which is in the same cell as the SUL. In our understanding, upon UE receiving NR UL carrier reconfiguration RRC signalling in slot n, UE shall decode the RRC reconfiguration signalling, and then UE is going to activate the NR UL carrier. Thus the NR non-SUL configuration/deconfiguration delay shall be specified as well. In other words, the behaviour of switching from case 2 to case 3 and switching from case 4 to case 2 shall be guaranteed as well.
Proposal 1: NR non-SUL configuration/deconfiguration delay shall be specified as well.
In order to avoid the repetition, the SUL configuration/deconfiguration and NR non-SUL configuration/deconfiguration requirements are merged to one general requirements: transmission carrier reconfiguaration delay for SUL. The detailed description is captured in [2].
Proposal 2: SUL configuration/deconfiguration and NR non-SUL configuration/deconfiguration delay requirements are merged to one general requirement: transmission carrier reconfiguration delay for SUL.
If one carrier (SUL or NR UL) are the first time to be configured to transmission, the cold start time is up to 150us. If the RRC signalling of PUSCH/PUCCH carrier configuration are on the already activated carriers, the switching time is almost 0us. Considering the worst case, the activation time is up to 1 slot. 
3. Conclusions

This contribution provides the analysis on PUSCH/PUCCH carrier configuration/deconfiguration delay. The following proposals are given:
Proposal 1: NR non-SUL configuration/deconfiguration delay shall be specified as well.
Proposal 2: SUL configuration/deconfiguration and NR non-SUL configuration/deconfiguration delay requirements are merged to one general requirement: transmission carrier reconfiguration delay for SUL.
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