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Background
During the RAN4#98-bis-e meeting, a WF[1] on operating scenarios for SL and Uu in the same licensed band has been agreed with some concern on the priority of operating scenarios and the baseline RF architecture. With the above conclusion, this paper is going to further discuss the relationship between TDM/FDM and full/half duplex and in the last we give a more precise scenarios categorization.
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It has been agreed the below prioritization of operating scenarios in the WF[1] as:
[image: ]
Furthermore, the RF architecture has been agreed with the baseline consideration in the same WF[1] as:
[image: ]
Currently, the discussion are based on TDM and FDM operation scenarios to distinguish the priority as well as the RF architecture baseline discussion.
Observation 1: It has been agreed different RF chain architecture based on TDM/FDM operation scenario.
However, as we pointed out during the meeting discussion as well as also it is captured that one of the remaining issue of last meeting is to further clarify the full-duplex meaning of intra-band concurrent operation in the WF[1] that:
· Clarify the meaning of full duplex and half duplex for SL and Uu within the same licensed band together with operating scenarios.
The TDM/FDM scenario should also be discussed together with duplex mode. For example, for TDM operation, the WF[1] has also agreed as below:
· 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 (Option 1 as the majority view in 1st round).
The above scenario contains both TDM operation for PC5 SL and Uu UL/DL and the FDM (as stated that spectrally partially used) operation which is possible for better co-existence of the PC5 and Uu interface. However, in this case, we cannot classified it as TDM or FDM single since the PC5 interface and Uu interface are both TDMed and FDMed. Also as from observation 1, the RF chain architecture assumption are based on TDM/FDM operation and in this case, it is hard to clarify the above example scenario as TDM or FDM operation.
Observation 2: The TDM operation between spectrally partially used PC5 SL and Uu UL/DL operation cannot be categorized as TDM or FDM operation and the RF architecture assumption cannot apply to this scenario.
To clarify the operation scenario and make the RF chain architecture assumption clear, we believe the scenarios should be discussed together with duplex mode. For FDM/TDM + half/full duplex, it can be categorized as 4 scenarios:
· FDM half-duplex
· FDM full-duplex
· TDM half-duplex
· TDM full-duplex
Usually it has been default agreed that TDM as half-duplex and FDD as full duplex. The TDM full-duplex is not a practical scenario. The above example as “TDM operation between spectrally partially used PC5 SL and Uu UL/DL”, it can still be agreed as TDM half-duplex with frequency separation. Also it is equal to FDM half-duplex with time domain difference. Hence the TDM half-duplex and FDM half-duplex should be the same when discussing the operation scenario. And the last is the FDM full-duplex which is normally FDM operation in our mind.
A simple way to distinguish the RF chain architecture is using the duplex mode only as for half-duplex mode, single RF chain for TX can be assumed as baseline and for full-duplex mode, separate RF chain for TX can be assumed as baseline. 
Observation 3: It is straightforward to assume half-duplex mode with single RF chain and full-duplex mode with separate RF chain.
However, we would like to further using different scenario to develop different RF requirements especially considering the synchronization as well as the transient period. Hence, we would like to provide the 4 different scenarios as:
· TDM + FDM: Half-duplex with frequency separation (Single RF chain for TX as baseline)
· TDM only: Half-duplex without frequency separation (Single RF chain for TX as baseline)
· FDM only: Full-duplex with adjacent carrier (Separate RF chain for TX as baseline)
· FDM only: Full-duplex with non-adjacent carrier (Separate RF chain for TX as baseline)
With the above duplex mode and frequency separation scenarios, the RF chain assumption as well as the RF requirements can be clearly discussed. Also we would like to give some priority of the above scenarios based on the agreement in the last meeting. The TDD only has higher spectrum usage efficiency and it is similar to the agreed first priority “TDM operation” during the last meeting hence we believe it is first priority. For TDD + FDD as Half-duplex with frequency separation, it has quite low spectrum efficiency we would like to put it as lowest priority. For the rest two full-duplex scenarios, they are similar to the agreed second and third priority “FDM operation with adjacent and non-adjacent carrier” hence we would like to keep them as 2nd and 3rd priority. With that, we have the below proposal:
Proposal: It is proposed below scenarios and priority:
1st priority: TDM only: Half-duplex without frequency separation (Single RF chain for TX as baseline)
2nd priority: FDM only: Full-duplex with adjacent carrier (Separate RF chain for TX as baseline)
3rd priority: FDM only: Full-duplex with non-adjacent carrier (Separate RF chain for TX as baseline)
4th priority: TDM + FDM: Half-duplex with frequency separation (Single RF chain for TX as baseline)
Conclusions
In this contribution, we give discussion on remaining issue on UE operations for licensed bands partially used for SL transmission and the observations are shown as below：
Observation 1: It has been agreed different RF chain architecture based on TDM/FDM operation scenario.
Observation 2: The TDM operation between spectrally partially used PC5 SL and Uu UL/DL operation cannot be categorized as TDM or FDM operation and the RF architecture assumption cannot apply to this scenario.
Observation 3: It is straightforward to assume half-duplex mode with single RF chain and full-duplex mode with separate RF chain.

Proposal: It is proposed below scenarios and priority:
1st priority: TDM only: Half-duplex without frequency separation (Single RF chain for TX as baseline)
2nd priority: FDM only: Full-duplex with adjacent carrier (Separate RF chain for TX as baseline)
3rd priority: FDM only: Full-duplex with non-adjacent carrier (Separate RF chain for TX as baseline)
4th priority: TDM + FDM: Half-duplex with frequency separation (Single RF chain for TX as baseline)
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« Recommended WF:

- Focus on prioritization on operating scenarios including TDM and FDM.
v' 1st priority: TDM
v" 2nd priority: FDM with adjacent carrier

v" 3rd priority: FDM with non-adjacent carrier
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- Determine basic RF architecture for different operating scenarios. Other RF architecture is not
precluded from implementation perspective.

v 1st priority: TDM (Single RF chain for Tx as baseline)
v' 2nd priority: FDM with adjacent carrier (Separate RF chain as baseline)

v 3rd priority: FDM with non-adjacent carrier (Separate RF chain as baseline)




