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1. Introduction

In this contribution, we will provide our discussion on the NTA-offset configuration in NR CA.
2. Discussion
Transmission of the uplink radio frame number 
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 shall start 
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 seconds before the start of the corresponding downlink radio frame number 
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 at the UE. The value of NTA is configured by TA command. The value of NTA-offset is defined as a constant value.
For CA operation, the uplink transmission timing of all the serving cells in the same TAG shall be aligned at UE side. Hence, both same NTA and same NTA-offset shall be configured for all the serving cells. In a TAG, UE applies one TA command and the value of NTA will also be the same. In RAN1, the configuration of NTA_offset in CA scenario was discussed and the following has been defined in TS38.213 for the NTA-offset value of serving cells in the same TAG.

	4.2
Transmission timing adjustments

A UE can be provided a value 
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 of a timing advance offset for a serving cell by higher layer parameter n-TimingAdvanceOffset for the serving cell. If the UE is not provided higher layer parameter n-TimingAdvanceOffset for a serving cell, the UE determines a default value 
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 of the timing advance offset for the serving cell as described in [10, TS 38.133]. 

If a UE is configured with two UL carriers for a serving cell, a same timing advance offset value 
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 applies to both carriers. 
Upon reception of a timing advance command or of a timing adjustment indication for a TAG, the UE adjusts uplink timing for PUSCH/SRS/PUCCH transmission on all the serving cells in the TAG based on a value 
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 that the UE expects to be same for all the serving cells and based on the received timing advance command or the timing adjustment indication where the uplink timing for PUSCH/SRS/PUCCH transmissions is the same for all the serving cells in the TAG.


According to TS38.213, UE is expected to be configured with same NTA-offset for all the serving cells in the same TAG.

Currently, the value of NTA-offset in TS38.133 has been defined as follows:
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	Frequency range and band of cell used for uplink transmission
	[image: image9.wmf]offset

TA 

N

(Unit: TC)

	FR1 FDD band without LTE-NR coexistence case or FR1 TDD band without LTE-NR coexistence case 
	25600 (13us) Note 1

	FR1 FDD band with LTE-NR coexistence case
	0 (0us) Note 1

	FR1 TDD band with LTE-NR coexistence case
	39936 (20us) Note 1

	FR2
	13792 (7us)
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 based on the information n-TimingAdvanceOffset according to [2]. If UE do not receive the information n-TimingAdvanceOffset, the default value of [image: image11.wmf]offset
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 is set as 25600 for FR1 band.
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 that applies to the supplementary UL carrier is determined from the non-supplementary UL carrier.


According to Table 1, the network depends on whether a cell coexists with LTE to configure the NTA-offset value of the cell. However, based on such rules, it will lead to UL transmission timing misalignment among the serving cells in the same TAG under the following NR CA scenarios. 
· Scenario 1: a FR1 FDD cell with LTE-NR coexistence is aggregated with a FR1 TDD cell with LTE-NR coexistence in the same TAG.

· The NTA-offset shall be configured as 0us for a FR1 FDD cell without LTE-NR coexistence and 20us for a FR1 TDD cell with LTE-NR coexistence, and the UL transmit timing difference between two cells due to NTA-offset will be 20us.
· Scenario 2: a FR1 FDD cell without LTE-NR coexistence is aggregated with a FR1 TDD cell without LTE-NR coexistence in the same TAG

· The NTA-offset shall be configured as 0us for a FR1 FDD cell without LTE-NR coexistence and 13us for a FR1 TDD cell without LTE-NR coexistence, and the UL transmit timing difference between two cells due to NTA-offset will be 13us.
· Scenario 3: a FR1 FDD cell without LTE-NR coexistence is aggregated with a FR1 TDD cell with LTE-NR coexistence in the same TAG.

· The NTA-offset shall be configured as 13us for a FR1 FDD cell without LTE-NR coexistence and 20us for a FR1 TDD cell with LTE-NR coexistence, and the UL transmit timing difference between two cells due to NTA-offset will be 7us.
· Scenario 4: a FR1 FDD cell with LTE-NR coexistence is aggregated with a FR1 FDD cell without LTE-NR coexistence in the same TAG

· The NTA-offset shall be configured as 0us for a FR1 FDD cell with LTE-NR coexistence and 13us for a FR1 FDD cell without LTE-NR coexistence, and the UL transmit timing difference between two cells due to NTA-offset will be 13us.

· Scenario 5: a FR1 TDD cell without LTE-NR coexistence is aggregated with a FR1 TDD cell with LTE-NR coexistence in the same TAG.

· The NTA-offset shall be configured as 13us for a FR1TDD cell without LTE-NR coexistence and 20us for a FR1 TDD cell with LTE-NR coexistence, and the UL transmit timing difference between two cells due to NTA-offset will be 7us.

Observation 1: For some CA scenarios, the current definition of NTA-offfset in TS38.133 will lead to UL transmit timing misalignment among serving cells in same TAG, which conflicts with the definition of transmission timing adjustment in TS38.213.
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In order to resolve the UL timing misalignment in above scenarios, the NTA-offset for a FR1 FDD cell with LTE-NR coexistence shall be allowed to be configured as 20us in Scenario 1 or configured as 13us in Scenario 2&4. Also, the NTA-offset for a FR1 FDD cell without LTE-NR coexistence shall be allowed to be configured as 20us in Scenario 3, and the NTA-offset for a FR1 TDD cell without LTE-NR coexistence shall be allowed to be configured as 20us in Scenario 5.
Based on the above analysis, the NTA-offset can be configured as 13us for a FR1 FDD carrier without LTE-NR coexistence in non-CA case or for a FR1 FDD carrier with LTE-NR coexistence in CA case. In TS38.133, only the configuration range of the NTA-offset needs to be defined, which allows for more flexibility in configuring the NTA-offset in the network in the CA scenario.
Proposal 1: The configuration range of NTA-offfset in TS38.133 is suggest to be defined as Table 2.
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	FR1 
	0 or 25600 or 39936 (Note 1)

	FR2
	13792
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 based on the information n-TimingAdvanceOffset according to [2]. If UE do not receive the information n-TimingAdvanceOffset, the default value of [image: image17.wmf]offset
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 is set as 25600 for FR1 band.


3. Conclusions

This contribution provides our analysis on the scaling factor Kca for SSB based intra-frequency measurement in NR CA. The following proposal is given: 
Observation 1: For some CA scenarios, the current definition of NTA-offfset in TS38.133 will lead to UL transmit timing misalignment among serving cells in same TAG, which conflicts with the definition of transmission timing adjustment in TS38.213.
Proposal 1: The configuration range of NTA-offfset in TS38.133 is suggest to be defined as Table 2.
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 based on the information n-TimingAdvanceOffset according to [2]. If UE do not receive the information n-TimingAdvanceOffset, the default value of [image: image21.wmf]offset
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