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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN4#87 meeting [1], the following agreements on the values of NTA_offset were agreed where UE would identify NTA-offset based on the information provided by higher layer. 
	Agreements: 
	Frequency range and band of cell used for uplink transmission
	[image: ](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 [image: ] based on the information [TBD] according to [TS38.331].
Note 2: The value of [image: ] that applies to the supplementary UL carrier is determined from the non-supplementary UL carrier.





For the above agreement, RAN4 has already sent an LS to RAN2 to specify the signaling of NTA_offset.  And a dedicated RRC parameter has been introduced to flexibly indicate one of the three NTA_offset values including 0, 25600, and 39936, which has been captured in current version of TS38.331 by now. 
Note that the above agreement on NTA_offset also incurs impact on RAN1 specifications, specifically for TS 38.213 which has not been reflected. In this contribution, we discuss the above agreement and provide a text proposal for TS 38.213. 

Discussion
The main impact caused by the modification of NTA-offset is on the UE behavior to determine the transmit timings of serving cells in the same TAG, where the UE UL transmit timing of the serving cells in the same TAG should be the same. According to current agreement on NTA-offset, for a single cell, the corresponding value of NTA-offset depends on its duplex mode, frequency range, and whether it is with LTE-NR coexistence case or not. In the scenario when multiple serving cells configured to a UE are in the same TAG, UE UL transmit timings of the serving cells may not be aligned with each other if the serving cells are not with the same duplex mode, frequency range, or LTE-NR coexistence case. Thus, the same UL transmit timing for serving cells in the same TAG should be specified ensured in the RAN1 specification. The following cases are considered:
· UE configured with multiple serving cells including two types of cells in FR1, denoted by cell1 and cell2.
· Case 1: Cell1 (FDD without LTE-NR coexistence) + Cell2 (TDD without LTE-NR coexistence). As the same value of NTA_offset is defined for these two types of cells, the same UL transmit timing can be directly attained for all the serving cells. No additional clarification is needed in the specification.
· Case 2: Cell1 (FDD with LTE-NR coexistence) + Cell2 (TDD without LTE-NR coexistence). For cell1, the value of NTA_offset is 0, and for cell2 NTA_offset = 25600. Following current specification, two approaches can be utilized to achieve a single transmit timing, where one is to adjust the value of NTA_offset of cell1 to be 25600 and the other way is to restrict the value of NTA to be larger than 25600 and the value of NTA_offset keeps to be 0. Note that, the latter option is only applicable for the occasion that primary cell in the TAG is a FDD cell with LTE-NR coexistence. Besides, both the two approaches will result in the UL receive timing at gNB having 13us (corresponding to value of 25600) ahead of its DL transmit timing.
· Case 3: Cell1 (FDD with LTE-NR coexistence) + Cell2 (TDD with LTE-NR coexistence). For cell1, the value of NTA_offset is 0, and for cell2 NTA_offset = 39936. Similar to case 2, the UL receive timing at gNB should have 20us (corresponding to the value of 39936) ahead of its DL transmit timing.
· Case 4: Cell1 (FDD without LTE-NR coexistence) + Cell2 (TDD with LTE-NR coexistence). For cell1, the value of NTA_offset is 25600, and for cell2 NTA_offset = 39936. One way is to adjust the value of NTA_offset of cell1 to be 39936, and the other way is to restrict the value of NTA to be larger than 14336 and the value of NTA_offset keeps to be 25600. 
· Case 5: Cell1 (TDD without LTE-NR coexistence) + Cell2 (TDD with LTE-NR coexistence). For cell1, the value of NTA_offset is 25600, and for cell2 NTA_offset = 39936. Same approaches in case 4 can be utilized.
· UE configured with multiple serving cells including at least one FDD cell with LTE-NR coexistence (Cell1), at least one TDD cell with LTE-NR coexistence (Cell2), and at least one TDD or FDD cell without LTE-NR coexistence (Cell3). To achieve the same UL transmit timings of all the cells at UE side, the UL receive timing at gNB should have 20us ahead of its DL transmit timing. It is effective to adjust the value of NTA_offset to be 39936 so as to attain a single transmit timing. While the method to restrict the value of NTA is rather complicated in this case.
· UE configured with multiple serving cells in FR2: In this case, a single value of NTA_offset is defined for both TDD and FDD. No additional clarification is needed in the specification.
Considering all the aforementioned cases, it can be observed that adopting the largest value of NTA_offset in the TAG for all the serving cells that configured to the UE is effective for all cases. And such approach is simpler to be specified compared with restricting the value of NTA. Particularly for the case that a TAG contains both primary cell and secondary cell(s), it is natural that the NTA_offset value of secondary cell shall be the same as that of primary cell. Thus, it is necessary to restrict the NTA_offset value of the primary cell to be the largest one in the TAG. Moreover, since the value of NTA_offset can be flexibly configured to UE per serving cell, thus it would be better to achieve the same UL transmit timing for multiple cells in the same TAG by network configuration rather than resolving at the UE side. Particularly, network can configure the same value of NTA_offset for all the serving cells in the same TAG to attain the same UL transmit timing for all the serving cells. Consequently, if different NTA_offset values are configured for the serving cells in the same TAG, UE may regard it as an error case. In addition, it should be emphasized that the existing RRC parameter can already support flexible indication of the NTA_offset values, thus there is no additional RRC impact. The corresponding text proposal is given in the following section.
Proposal 1: Adopt the Text Proposal in Appendix A for TS 38.213.
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Proposal 1: Adopt the Text Proposal in Appendix A for TS 38.213.
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Appendix A: Text proposal for TS 38.213
--------------------------< Start of text proposal for TS38.213 >--------------------------
[bookmark: _Toc517265028]4.2	Transmission timing adjustments



If a UE is configured with two UL carriers in a serving cell, a same value of  applies to both carriers. The value of  is determined from the non-supplementary UL carrier. is described in [10, TS 38.133].
Upon reception of a timing advance command for a TAG containing the primary cell or PSCell, the UE adjusts uplink transmission timing for PUCCH/PUSCH/SRS of the primary cell or PSCell based on the received timing advance command.


The UL transmission timing for PUSCH/SRS/PUCCH of a secondary cell is the same as the primary cell if the secondary cell and the primary cell belong to the same TAG. A UE assumes that the NTA_offset  of the primary cell is not smaller than that of any secondary cell, and the UE adjusts a transmission timing for any secondary cell in the TAG by using the same NTA_offset as the primary cell.If the primary cell in a TAG operates with paired DL/UL spectrum and a secondary cell in the same TAG operates with unpaired DL/UL spectrum, a UE may assume that  for FR1 and  for FR2 [10, TS 38.133].
If the UE is configured with a SCG, the UL transmission timing for PUSCH/SRS/PUCCH of a secondary cell other than the PSCell is the same as the PSCell if the secondary cell and the PSCell belong to the same TAG.
Upon reception of a timing advance command or a timing adjustment indication for a TAG not containing the primary cell or PSCell, if all the serving cells in the TAG have the same duplex mode type, the UE adjusts uplink transmission timing for PUSCH/SRS/PUCCH of all the secondary cells in the TAG by using the largest value of NTA_offset among all the secondary cells and based on the received timing advance command or a timing adjustment indication where the UL transmission timing for PUSCH/SRS/PUCCH is the same for all the secondary cells in the TAG. 
A UE is not expected to be configured with different values of NTA_offset for serving cells in the same TAG.


Upon reception of a timing advance command or a timing adjustment indication for a TAG not containing the primary cell or PSCell, if a serving cell in the TAG has a different duplex mode type compared to the duplex mode type of another serving cell in the same TAG, the UE adjusts uplink transmission timing for PUSCH/SRS/PUCCH of all the secondary cells in the TAG by using  for FR1 and  for FR2 regardless of the duplex mode type of the serving cells and based on the received timing advance command or a timing adjustment indication where the UL transmission timing for PUSCH/SRS/PUCCH is the same for all the secondary cells in the TAG.
For carrier aggregation operation with paired spectrum operation on one or more serving cells and unpaired spectrum operation on one or more other serving cells and in a TAG without PCell or PSCell, a UE adjusts a transmission time for all SCells in the TAG using the largest TA offset value within the TAG.  
--------------------------< End of text proposal for TS38.213 >--------------------------

oleObject1.bin

oleObject2.bin

oleObject3.bin

image3.wmf
25560

TA

³

N


oleObject4.bin

image4.wmf
13763

TA

³

N


oleObject5.bin

image5.wmf
25560

TA_offset

=

N


oleObject6.bin

image6.wmf
13763

TA_offset

=

N


oleObject7.bin

image1.wmf
offset

TA 

N


image2.wmf
TA_offset

N


