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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
2.1. PUSCH carrier configuration/deconfiguration procedure
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 PUSCH carrier configuration/deconfiguration cases are illustrated in Table 1.
Table 1. PUSCH/PUCCH carrier configuration/deconfiguration

	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


For example, network configures NR UL carrier to UE by RRC signalling (e.g., RRC reconfiguration). That means that UE specific RRC signalling configures that PUSCH can be dynamically scheduled on NR UL carrier which is in the same cell as the SUL. In our understanding, upon UE receiving PUSCH NR UL carrier configuration signalling in slot n, UE shall decode the RRC configuration signalling, and then UE is going to activate the NR UL carrier. In this case, the downlink timing has already maintained since the DL carrier is working. Meanwhile SUL and NR UL are in the same TAG, so the uplink timing of NR UL refers to SUL uplink. In other words, there is no need to initiate RACH procedure on NR UL. 

When the NR UL is ready, the RRC reconfiguration complete message shall be sent to network. Thus the SUL carrier configuration delay can be expressed as:

TPUSCH carrier configuration = RRC configuration signalling processing time +Tactivation                                        (1)
Where the RRC configuration signalling processing time shall be specified in RAN2, and as we know in LTE the time is 15ms. RAN4 can directly refer to RAN2 conclusion of the RRC configuration signalling processing time.

Tactivation is the time in which UE activates NR UL carrier. The activation behaviour is fast since the downlink timing remains and no need to perform RACH on the to-be-activated carrier. To our knowledge the activation time could be about 1 slot.
Proposal 1: Carrier configuration delay TPUSCH carrier configuration = RRC configuration signalling processing time +Tactivation. 

2.2. Interruptions at PUSCH/PUCCH carrier configuration/ deconfiguration 

One possible implementation is SUL@1.8GHz and NR UL@3.5GHz have separate transceivers, PLLs, PAs and antennas. Alternative implementation is SUL@1.8GHz and NR UL@3.5GHz have separate transceivers, PLLs, PAs but share antennas. Duplxer/Triplxer can be used to combine the two PAs. In summary the RF chains for SUL@1.8GHz and NR UL@3.5GHz are separate. Thus when network configures PUSCH could be scheduled on NR UL carrier by PUSCH/PUCCH carrier configuration signalling, no interruption is foreseen.
Proposal 2: There is no interruptions at PUSCH/PUCCH carrier configuration/ deconfiguration.
3. Conclusions

This contribution provides the analysis on PUSCH carrier configuration/deconfiguration delay and interruptions.  The following proposals are proposed:
Proposal 1: Carrier configuration delay TPUSCH carrier configuration = RRC configuration signalling processing time +Tactivation.
Proposal 2: There is no interruptions at PUSCH/PUCCH carrier configuration/ deconfiguration.
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