Page 4
Draft prETS 300 ???: Month YYYY
[bookmark: _Hlk487029736]3GPP TSG-RAN WG4 Meeting #92bis	R4-1912177
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Chongqing, China, 14 – 18 October 2019
Agenda Item:	8.1.4.12
Source:	Ericsson
Title:	On timing reference cell adaptation under DL LBT failure in reference cell
Document for:	Approval 
1	Introduction
In DL, the BS may experience CCA failure in a carrier and not able to transmit, thus the UE will not be able to see the carrier anymore. In case of PCell or PScell, since these cells are used as timing reference for UL transmissions, if these carriers are available anymore due to CCA failure, the SCells need to assign timing reference for the forthcoming UL transmissions.
In this contribution, we describe the above issue for different scenarios and provide our proposal on how to solve this issue. 
2	Discussion
In LTE LAA, a UE supporting carrier aggregation with FS3 SCells shall be configured with one pTAG and may also be configured with one sTAG. The pTAG shall contain the PCell and may also contain up to six FS3 or non-FS3 SCells. In pTAG, UE shall use the PCell as the reference cell for deriving the UE transmit timing for the cells in the pTAG. When the UE capable of supporting multiple timing advance is configured with an sTAG, the sTAG shall contain at least one non-FS3 SCell and the UE shall use an activated non-FS3 SCell for deriving the UE transmit timing for cells in the sTAG. 
In NR-U, DL LBT may be performed even by PCell or PSCell. Hence, for NR-U it is unreasonable and may even be impossible to have a restriction to always use the PCell or PSCell as a timing reference for all cells in pTAG or psTAG, respectively, as well as to require each of the pTAG, sTAG, and psTAG to always contain at least one cell not performing DL LBT. 
· Observation: LAA approach for defining the timing reference within a TAG is not applicable for NR-U.
The situation will vary in different scenarios. We explain this in this section. 
2.1	Scenario A (Licensed PCell and NR-U SCells)
In this scenario, the PCell is in licensed band and there is no issue with CCA failure. Moreover, its highly unlikely that, aggregated carriers in NR-U band will have different TAG compared to licensed PCell. So, the reference cell (PCell) for the UE timing will always be available at the UE. Therefore there is no issue in Scenario A. 
2.2	Scenario B (EN-DC: Licensed LTE and NR-U)
[bookmark: _GoBack]In this scenario, PSCell is allocated in NR-U band, and this provides the timing reference for all SCells in NR-U band. If the current reference cell (i.e. PSCell) is unavailable to the UE after certain number of DL SSB detection attempts, then there are two options:
· Option 1: The UE can take any activated SCell available at the UE within this CG as the new reference cell and applies one shot timing adjustment.
· Option 2: Only PSCell (which is subject to LBT) is used for deriving the UE uplink transmit timing and the UE abandons the UL transmission if the following conditions are met for the SSB periodicity of the SSBs used in PSCell. This is shown in table 1:
Table 1: Minimum number of missed SSBs on PSCell before UL transmission is abandoned by UE
	SSB periodicity of SSB on PSCell subject to LBT
	Minimum number of missed SSBs on PSCell before UL transmission is abandoned

	≤ 20 ms
	8

	≤ 40 ms
	4

	≤ 80 ms
	2

	≤ 160 ms
	1



Our preference is option 1 since it enables the UE to continue transmitting on PSCell even if the SSBs are unavailable in the PSCell due to LBT failures.
2.3	Scenario C (Standalone NR-U, both PCell and SCells are in NR-U)
In this scenario, the PCell in NR-U band. The SCells and PCell are likely to be the same TAG i.e. pTAG. So, similar situation as scenario B applies here too. 
If the current reference cell (i.e. PCell in this case) is unavailable at the UE after certain number of DL SSB detection attempts, then there are two options:
· Option 1: The UE can take any activated SCell available at the UE within the pTAG as the new reference cell and applies one shot timing adjustment.
· Option 2: Only PCell (which is subject to LBT) is used for deriving the UE uplink transmit timing and the UE abandons the UL transmission if the following conditions are met for the SSB periodicity of the SSBs used in PCell. This is shown in table 2:
Table 2: Minimum number of missed SSBs on PCell before UL transmission is abandoned by UE
	SSB periodicity of SSB on PCell subject to LBT
	Minimum number of missed SSBs on PCell before UL transmission is abandoned

	≤ 20 ms
	8

	≤ 40 ms
	4

	≤ 80 ms
	2

	≤ 160 ms
	1



In this case as well our preference is option 1 since it enables the UE to continue transmitting on PCell even if the SSBs are unavailable in the PCell due to LBT failures.
3	Summary
Based on the above discussions, we propose the following: 
Proposal: For scenario B and C, if the current reference cell (i.e. PCell in Scenairo C or PSCell in Scenario B) is unavailable to UE after certain number of DL SSB detection attempts, then the UE can take any activated SCell available at the UE within this CG as the new reference cell and applies one shot timing adjustment. 
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