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Background
During the RAN4#96-e meeting, it is agreed to differ the licensed band partially used for Sidelink topic till Rel-17[1]. Further, during the RAN4#97-e meeting, the work plan [2] as decided to continue the discussion in RAN4#98-e meeting. In this paper, we will give further discussion on operating scenarios for partially used SL operation continue with the initial discussion in [3].
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Discussion
In [3], Initial discussion has been raised with the 4 scenarios as listed:
1, Uu and SL on different carriers, UL and SL are FDMed.
2, Uu and SL on different carriers, UL and SL are TDMed
3, Uu and SL on single/shared carrier, UL and SL are FDMed
4, Uu and SL on single/shared carrier, UL and SL are TDMed
For scenario 1 and 3, the UL and SL are FDMed as they are operating with different carriers. The synchronization is discussed in another paper [4] and it is proposed that for specific licensed band partially used for sidelink, the SL slots are timing-aligned with UL slots. In this case, from UE RF chain implementation perspective, two separate RF chains are used to produce two carriers for SL and UL respectively. As shown below in figure 1(a), UL and SL are produced simultaneously and UE#1 has two links to the RX BS and RX UE#2. With the synchronization of UE SL slots and UL slots, from network timing and frame structure perspective, the UL plus SL are within same slot and with different intra-band carrier. Similarly, as illustrated in figure 1(b), In this case, the UE behavior is similar to the 2UL intra-band CA. 
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Figure 1(a) UL/SL simultaneous FDM operation   1(b) Intra-band CA operation
Observation 1: For UL and SL are FDMed operation, the licensed band partially used for sidelink is similar to the scenario of 2UL intra-band CA scenario in case the synchronization of SL and UL is aligned.
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Figure 2(a) UL/SL simultaneous FDM operation time-frequency resource  2(b) Intra-band CA operation time-frequency resource
Also as illustrated in figure 2(a), the UL and SL slots are timing-aligned and only UL resources can be allocated to SL resources. For DL slots, there will be no TX or RX on PC5 interface. But for UL time slot, there can be Sidelink RX and this is the specific scenario that will need large frequency separation otherwise large degradation of SL RX throughput will occur if there is simultaneous UL TX.
Observation 2: Frequency separation needs to be investigated in case simultaneous UL and SL RX for FDMed UL and SL operation.
Till now, from time-frequency resource allocation perspective, the 2UL intra-band CA are quite similar to the UL/SL simultaneous transmission scenario. However, as currently the requirement fro 2UL intra-band CA are all based on the share-antenna architecture assumption, but for UL and SL operation, separate antenna architecture is assumed as baseline as agreed in [5] in RAN4#97-e. This also needs to be taken into consideration when defining requirements.
Observation 3: Shared or separate antenna architecture needs also to be taken into consideration when defining requirements.
For scenarios 2 and 4, the UL and SL are TDMed. Hence the Uu and SL can operate within one shared carrier or different carrier. In this case, the switching between UL and SL needs to be considered and the time mask needs to be decided. Also the SL slot needs to be strictly aligned to UL slot timing hence the TDMed operation can work normally.
Observation 4: For UL and SL are TDMed operation, switching period mask from UL to SL and SL to UL needs to be defined.
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: For UL and SL are FDMed operation, the licensed band partially used for sidelink is similar to the scenario of 2UL intra-band CA scenario in case the synchronization of SL and UL is aligned.
Observation 2: Frequency separation needs to be investigated in case simultaneous UL and SL RX for FDMed UL and SL operation.
Observation 3: Shared or separate antenna architecture needs also to be taken into consideration when defining requirements.
Observation 4: For UL and SL are TDMed operation, switching period mask from UL to SL and SL to UL needs to be defined.
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