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1 Introduction
Most of the requirements related to the UE initial transmitting in NR were finalized in the last meeting. However there are few open issues with regard to the UE initial transmitting requirements in TS 38.133. RAN4 also needs to discussed any possible requirements for NR SA operation. These different aspects are discussed in this paper. 
2 Minimum Aggregated Adjustment Rate
Among the UE transmit requirements related to the timing adjustment the following requirement has not been finalized:
2)
The minimum aggregate adjustment rate shall be [TBD]*Tc per second.

A smaller minimum aggregated adjustment rate will allow the UE to reduce error due to quantization over the given time (1 second) in case the timing adjustment needed in the given situation is small. The minimum aggregated adjustment rate in FR2 should be smaller than in FR1 since the error is the former case has to be small. Therefore this should be as small as possible. In LTE the minimum aggregated adjustment rate over 1 second is 7 Ts. Therefore in NR FR1 the minimum aggregated adjustment rate per second should not be larger than 7 Ts. In FR2 this should then be smaller than 7 Ts. One possibility is to define this requirement corresponding to Tq i.e. minimum aggregated adjustment rate = Tq per second. This means the minimum aggregated adjustment rate/second for FR1 and FR2 are 5.5*64 Tc and 2.5*64 Tc respectively. Different subcarrier spacing (SCS) are allowed in the UL for FR1 and FR2. Therefore considering the existing UL SCSs the requirement can be defined as shown in table 1:
Table 1: Minimum aggregate adjustment rate per second (Tm)
	Frequency Range
	SCS of uplink signals (KHz)
	 Tm

	1
	15
	[5.5]*64*Tc

	
	30
	[5.5]*64*Tc

	
	60
	[5.5]*64*Tc

	2
	60
	[2.5]*64*Tc

	
	120
	[2.5]*64*Tc


· Proposal 1:  The minimum aggregated adjustment rate per second for all UL SCS in FR1 shall be 5.5*64 Tc and for all UL SCS in FR2 shall be 2.5*64 Tc respectively
3 UE Transmit Timing Requirements for SA
The existing UE transmit timing requirements defined in section 7.1 of TS 38.133 are applicable for any uplink transmission on an NR serving cell. Therefore these requirements are shall also apply for standalone operation of the NR in addition to NR serving cells in EN-DC operation. 
In EN-DC, within the NR SCG a single TAG (i.e. sTAG) containing NR PSCell is assumed. In NR SA operation with CA potentially there could be multiple sTAG e.g. pTAG and one or more sTAGs. However whether requirements for multiple TAGs are needed in Rel-15 depends on the corresponding UE RF requirements. For instance the requirements for multiple TAGs need to be defined if there would be UE RF requirements for CA with non-co located UL CCs. 
In yet another use case for multiple sTAG implementation in NR SA is dual connectivity within NR. However this case also heavily depends on agreements in RAN1 and RAN2.

As of now for NR SA the UE transmit timing requirements shall be applicable only for single TAG i.e. for PCell in pTAG.
· Proposal 2: For NR SA operation the existing UE transmit timing requirements in section 7.1 of TS 38.133 shall also be applicable for pTAG in Rel-15.
· Proposal 3: For NR SA operation the need for defining UE transmit timing requirements for the case of multiple TAGs in Rel-15 are FFS.
4 Summary

In this paper we have discussed and analysed the remaining issues related to the UE transmit timing requirements in NR in Rel.15 for EN-DC and NR. Following are the main proposals based on the analysis:
· Proposal 1:  The minimum aggregated adjustment rate/second for all UL SCS in FR1 shall be 5.5*64 Tc and for all UL SCS in FR2 shall be 2.5*64 Tc respectively.
· Proposal 2: For NR SA operation the existing UE transmit timing requirements in section 7.1 of TS 38.133 shall also be applicable for pTAG in Rel-15.

· Proposal 3: For NR SA operation the need for defining UE transmit timing requirements for the case of multiple TAGs in Rel-15 are FFS.
The corresponding CR is provided in [1].
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