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1. Introduction

At the RAN4#86bis meeting, UE TA offset value for FDD was discussed, and following agreements were made [1].
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Abstract: 

Discussion: 

Agreement: Apply same NTA offset value between FDD and TDD within the same frequency range except for the LTE-NR coexistence case, if no other potential issue is identified.
Decision:

Approved


In this contribution, we discuss further on consequence of applying above agreements and whether there is any significant issue or not.

2. Discussion
As explained in our previous contributions [2-3], applying same NTA offset value between FDD and TDD within the same frequency range will provide following benefit.
· Complicated TA handling like in LTE FDD-TDD/TDD-FDD UL CA case can be avoided in NR FDD-TDD/TDD-FDD UL CA.
· In case of FDD-TDD UL CA with FDD PCell, if NTA offset values between FDD and TDD are different, TA handling in the FDD cell needs to take care of actual TA value for UE with FDD-TDD UL CA operation so that the TA value for the UE is not less than NTA offset value for TDD. In addition, for other UEs in the FDD cell, actual TA value may need to be decided with considering reception timing alignment with FDD-TDD UL CA UE, i.e., TA value cannot be decided based only on propagation delay.
On the other hand, according to the discussion so far, it also provides following consequences.

· Based on the previous agreement, NTA offset value for FDD in LTE-NR coexistence case and NTA offset value for TDD in LTE-NR coexistence case are the same values with LTE FDD and LTE TDD, respectively. Therefore, complicated TA handling may occur in case of NR FDD-TDD/TDD-FDD UL CA including at least one carrier with LTE-NR coexistence.
· Based on the previous agreement, NTA offset value for FR1 and NTA offset value for FR2 are different. Therefore, in case of FR1-FR2 UL CA within a same TAG, complicated TA handling may occur in FR2 cell.
· In case of UL CA between FDD without LTE-NR coexistence and FDD with LTE-NR coexistence, if the above agreement, i.e., same  NTA offset values between FDD and TDD is applied, complicated TA handling may occur in FDD cell with LTE-NR coexistence.
· Since NTA offset value for NR FDD in FR1 will be changed from 0 to 13us according to the above agreement, available processing time for UL transmission after corresponding DL reception may be shortened at UE in case of FDD in FR1.
First two consequences will anyway happen even if the different NTA offset values are applied between FDD and TDD in FR1. Therefore, this is not an issue for applying the same NTA offset value between FDD and TDD.
The third consequence is the cost of applying same NTA offset value between FDD and TDD. However, compared with the benefit provided by applying same NTA offset value between FDD and TDD, it should be acceptable cost since LTE-NR coexistence is a temporal operation during the migration from LTE to NR for the band and it should be smoothly changed to NR only operation to solve some inefficiency due to coexistence of different RATs. Therefore, this is not a significant issue.
Regarding the fourth consequence, since the non-zero NTA offset value is anyway applied to TDD, UE will be capable of processing UL preparation within a certain time duration (RAN1 defines it as “N1”). So, this consequence just means that minimum UL delay becomes same between FDD and TDD. In addition, RAN1 defines minimum UL delay based on symbol granularity, and hence shortening 13 us may cause no or one symbol difference for earliest UL timing while in many cases actual UL timing will not follow earliest timing due to scheduling granularity and so on. Therefore, this consequence is also not a significant issue.
Based on above discussion, we found that there is no significant issue on applying same NTA offset value between FDD and TDD within a same frequency range.
Observation: There is no significant issue on applying same NTA offset value between FDD and TDD within a same frequency range.

Proposal: Update Table 7.1.2-2 in TS38.133 as follows.

	Frequency range and band of cell used for uplink transmission
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(Unit: TC)

	FR1 FDD and TDD band without LTE-NR coexistence case
	25600

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

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

	FR2
	13792

	Note 1: The UE identifies 
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 based on the information [TBD] according to [TS38.331].
Note 2: The value of 
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 that applies to the supplementary UL carrier is determined from the non-supplementary UL carrier.


3. Conclusion 

In this contribution, we discussed further on consequence of applying above agreements and whether there is any significant issue or not. Based on the discussion, we made following observation and proposal. 
Observation: There is no significant issue on applying same NTA offset value between FDD and TDD within a same frequency range.

Proposal: Update Table 7.1.2-2 in TS38.133 as follows.

	Frequency range and band of cell used for uplink transmission
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	FR1 FDD and TDD band without LTE-NR coexistence case
	25600

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

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

	FR2
	13792

	Note 1: The UE identifies 
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Note 2: The value of 
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