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1. [bookmark: OLE_LINK5][bookmark: OLE_LINK6]Introduction
In RAN4#101e meeting, the interference problem caused by TA misalignment was discussed. This TP will capture the self-interference problem for intra-band V2X operation.
2. Reference
[1] R4-2119988, WF on RF requirements and sync issue for V2X intra-band operation, CATT, RAN4#101-e
3. Annex
[bookmark: _Toc389726260][bookmark: _Toc389726498][bookmark: _Toc389726706][bookmark: _Toc408410550][bookmark: _Toc424910910][bookmark: _Toc436345279]***********************************Start of the TP*************************************
[bookmark: _Toc36034750][bookmark: _Toc42537345][bookmark: _Toc46356410][bookmark: _Toc52566324][bookmark: _Toc72931427][bookmark: _Toc73026092][bookmark: _Toc87544688]5.2	Intra-band V2X operation in a licensed band
[bookmark: _Toc36034753][bookmark: _Toc42537348][bookmark: _Toc46356413][bookmark: _Toc52566327][bookmark: _Toc72931428][bookmark: _Toc73026093][bookmark: _Toc87544689]5.2.1	Intra-band V2X operation scenarios and basic assumptions
For intra-band V2X operation, both TDM and FDM between Uu and SL are considered. The prioritization of operating scenarios including TDM and FDM and respective basic RF architecture for operating scenarios are defined as follows:
· 1st priority: TDM with same carrier or different carrier (Single RF chain for Tx as baseline)
· RAN4 allow TDM operation between spectrally partially used PC5 SL and Uu UL/DL operation in a licensed TDD band regardless of adjacent/ non-adjacent carrier
· 2nd priority: FDM with adjacent carrier (Separate RF chain for Tx as baseline)
· 3rd priority: FDM with non-adjacent carrier (Separate RF chain for Tx as baseline)
Other UE RF architecture is not precluded from implementation perspective.
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]In Rel-17, RAN4 focus on TDD band for intra-band V2X operation and deprioritize FDD band. FDD band can be studied once operators have a request. 
[bookmark: _GoBack]For intra-band contiguous and non-contiguous V2X con-current operation with FDM operation, simultaneous UL transmission and SL reception in TDD band are not allowed. 
In Rel-17, SL transmission timing remains aligned with UL timing as defined in Rel-16. When it comes to intra-band Uu and V2X operation in a licensed band, it is more likely to have self-interference between Uu and SL, especially for the same carrier. Uu timing and SL timing are illustrated in figure 5.2.1-1.
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Figure 5.2.1-1: Uu timing and SL timing
The timing for sidelink radio frame shall start  seconds before the start of DL as timing reference radio frame. Refer to TS 38.211 sub-clause 8.5, for intra-band concurrent operation, the   is given by clause 4.3.1 of [TS 38.211] while The quantity  equals to 0. Hence the following timing advance for sidelink and uplink can be found as:
-The denoted sidelink timing advance TTA,SL = 
-The denoted uplink timing advance TTA= 
The overlapping of SL and UL is the timing difference as ΔT = TTA,SL - TTA=  
The detailed self-interference problem is illustrated in figure 5.2.1-2. The overlapping part of UL slot and SL Rx slot (blue shadow part) implies UL transmission has interference to SL reception due to timing misalignment between SL and UL. On the other hand, SL transmission has no interference to DL reception since SL timing is currently aligned with DL timing. 


Figure 5.2.1-2: UL Tx interfering to SL Rx
The last symbol of each SL slot is punctured as guard period. However, UL transmission still has interference to SL reception when the timing advance is larger than the length of one symbol, particularly for the UE with a large cell size. 

***********************************End of the TP**************************************
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