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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In the LS R4-1910710 [1], RAN1 asked RAN4 to consider the sidelink HARQ feedback channel and simultaneous transmission of PSFCH to multiple UEs. RAN4 has provided a reply LS in R4-1913061 [2]. 
RAN4 informed RAN1 that N>1 simultaneous transmission could be possible. It also noted that however, currently, RAN4 has not defined RF requirements to support number N>1 of simultaneous PSFCH transmission.  RAN4 also listed some potential limitations to support N>1 transmissions and would study the issues.
[bookmark: _Ref129681832]This contribution provides some analysis and considerations before drafting a Reply LS to [1].  
Considerations on Simultaneous Transmission of PSFCH 
Considerations about IBE issue and frequency separation at the Tx
From the perspective of a UE that is transmitting multiple PSFCHs, there are two possible scenarios:
· Scenario 1: the UE transmits the two adjacent PSFCHs
· Scenario 2: the UE transmits on two PSFCHs with large frequency separation
It can happen that the two PSFCHs that need to be transmitted occupy adjacent or non-adjacent resources, as shown in Figure 2.1-1 and Figure 2.1-2, respectively. In such a case, there might be high IBE on the PSFCH on the resources between the two transmitted PSFCHs.  
[image: ]
Figure 2.1-1. No IBE impact with transmission of two adjacent PSFCHs
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Figure 2.1-2. High IBE with transmission of two PSFCHs

As shown in Figure 2.1-2, the frequency separation between the two PSFCH transmissions could affect the IBE. RAN4 should discuss “how many PSFCH a UE can transmit simultaneously” jointly with the frequency separation between the PSFCH resources and corresponding MPR values.  In RAN4#93, some preliminary discussion on the number of UEs transmitting at different frequency locations (RBs) were held.  Due to time limitations, RAN4 could not fully discuss the details of the impact of number of UEs.  RAN4 already indicated that N>1 could be possible, it is therefore important to quantify the impact due to number of such simultaneous transmissions.
Proposal 1: RAN4 should discuss the question “how many PSFCH a UE can transmit simultaneously” jointly with the frequency separation between the PSFCH resources.

Considerations about IBE issue at the System level
At the system level, reception of HARQ feedback from other UEs could be corrupted by the IBE of the UE that is transmitting multiple PSFCHs. The consequences, however, do not appear to be that serious most of the time:
· From the perspective of a UE that is receiving the PSFCH, the IBE might not affect the UEs having to receive other PSFCH between the two PSFCHs: if the UE has the potentially high IBE zone is relatively far from the UE transmitting the two PSFCHs, the IBE will be drowned by noise and/or useful signal(s)
· There is already significant IBE on the PSFCH regardless of whether this configuration happens, since many UEs are simultaneously transmitting. Note that the system can limit the overall IBE effect by configuring more PSFCH resources (e.g., every slot), at the expense of reduced spectral efficiency
· UEs not receiving the PSFCH due to high IBE will assume an automatic NAK and will retransmit the packet. This might be a problem for very low latency packets that can only tolerate a very limited number of transmissions. However, for such packets, it might be better to use the blind HARQ mechanism supported on the sidelink, where each packet is automatically transmitted multiple times, and where these additional retransmissions are scheduled in advance: this scheme trades spectral efficiency for latency, since unnecessary retransmissions may occur. However, since there is no need for the UEs to send/receive feedback, the latency is shorter than for transmissions with HARQ feedback.
Observation 1:  IBE could be an important factor from system and reception perspective.  But the effect of IBE on UE could be minimal if IBE zone is relatively far from the UE transmitting multiple PSFCHs.
Considerations on reducing IBE (possible solutions)
In order to reduce the impact of IBE to the UEs in the vicinity, RAN4 can consider various solutions.  As mentioned above, one method to limit the overall IBE effect is to configure more PSFCH resources (e.g., every slot), at the expense of reduced spectral efficiency. For RAN4, the analysis should consider transmit power control when multiple PSFCHs are transmitted.  As stated in the LS “no conclusion is made in RAN1 regarding whether the transmit power of PSFCH transmitted at the same time is the same or not when N>1 where N refers to the number of simultaneously transmitted PSFCH(s)”
Proposal 2:  In order to minimize the impact of IBE, RAN4 should consider the impact of transmit power of PSFCH when number of simultaneously transmitted PSFCH >1


Conclusion
This contribution provides some analysis and considerations in drafting a additional Reply LS to R4-1910710.
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Proposal 1: RAN4 should discuss the question “how many PSFCH a UE can transmit simultaneously” jointly with the frequency separation between the PSFCH resources.
Observation 1:  IBE could be an important factor from system and reception perspective.  But the effect of IBE on UE could be minimal if IBE zone is relatively far from the UE transmitting multiple PSFCHs.
Proposal 2:  In order to minimize the impact of IBE, RAN4 should consider the impact of transmit power of PSFCH when number of simultaneously transmitted PSFCH >1
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