Page 4
Draft prETS 300 ???: Month YYYY
[bookmark: _Hlk487029736]3GPP TSG-RAN WG4 Meeting #93	R4-1914617
Reno, Nevada, USA, 18th – 22th November 2019        

Agenda Item:	9.1.4.12
Source:	Ericsson
Title:	Further discussions 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.
This is further contribution based on our previous proposals in RAN4#92bis meeting [2]. In this contribution, we describe the above issue for different scenarios and provide our proposal on how to solve this issue. 
2	Discussion
As we have discussed earlier, scenario B and C will experience the issue that, the DL reference cell may be lost due to LBT failure. In RAN4#92bis meeting, following was discussed as possible option: 
Possible WF as discussed in RAN4#92bis [3]:
· Option 1:
· 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 with SSB available at the UE within this CG as the new reference cell.
· The UE applies one shot timing adjustment.
· Option 2:
· The reference is always SpCell
Finally following was the WF as agreed [3]: 
Agreements: Investigate Option 1 until RAN4#93
If the SpCell is unavailable due to CCA failures 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, if the following conditions are met for the SSB periodicity of the SSBs used in PSCell in Scenario B and PCell in Scenario C. 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



In every NR-U serving cell there is at least one serving SSB which the UE tracks. Therefore, the UE is able to track the timing of the SCell as accurately as that of SpCell. This means after applying the one shot timing adjustment due to changing the reference cell (e.g. from SpCell to SCell or vice versa), the UE transmit timing error should be within the existing requirements (i.e. Te defined in section 7.1.2). In other words the UE can easily meet the Te requirements after changing the reference cell (e.g. from SpCell to SCell or vice versa).
The UE transmit timing immediately after the one shot adjustment shall be: T2-(NTA+NTA_offset)Tc + 2*(T1-T2)
Where: 
· T = |T1-T2|
· T1 is the DL reception reference time of the old reference cell (e.g. SpCell) at the UE immediately before switching to new reference cell (e.g. SCell).
· T2 is the DL reception reference time of the new reference cell (e.g. SCell) at the UE immediately after switching to the new reference cell.
· One shot UE transmit timing adjustment to be applied by the UE immediately after switching to the new reference cell = 2*(T1-T2).

All NR-U serving cells (SpCell and SCells) shall be in the same band (e.g. band n46) and can be contiguous or non-contiguous. Therefore, the MRTD between the NR-U SpCell and any of the NR-U SCell shall be within shall be within 3 µs. The one shot adjustment shall be based on the actual value of the received time difference (T) between the SpCell and the SCell (to be used as new reference cell); where T ≤ MRTD (3µ).
3	Summary
Based on the above discussions, we propose to adopt option 1, i.e. to agree on: 
[bookmark: _GoBack]Proposal #1: 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 with SSB available at the UE within this CG as the new reference cell and applies one shot timing adjustment. 
Proposal #2: The UE transmission after one shot adjustment due to changing the reference cell shall meet Te.
Proposal #3: The UE transmit timing immediately after the one shot adjustment shall be: T2-(NTA+NTA_offset)Tc + 2*(T1-T2)
Where: 
· T1 is the DL reception reference time of the old reference cell (e.g. SpCell) at the UE immediately before switching to new reference cell (e.g. SCell).
· T2 is the DL reception reference time of the new reference cell (e.g. SCell) at the UE immediately after switching to the new reference cell.
· One shot UE transmit timing adjustment to be applied by the UE immediately after switching to the new reference cell = 2*(T1-T2).
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