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1 Background
In this document we provide our view on Issue#5 in R1-2210305, 2 CWs for SDM scheme. We have the following proposal:

FL Proposal 1-5: Regarding 2 CWs for SDM scheme, down-select one from the following:
· Alt1: Support 2 CWs for SDM scheme
· Alt2: Do not support 2 CWs for SDM scheme



Discussion
Firstly, we note that the simulation results provided to RAN1#110b-e show performance gains of 2 CW. However, some companies argue that the reported gains may be too minor to justify support of 2 CWs. On the other hand, there are further considerations to be made. Said considerations include, at the very minimum, backhaul at the network side. 

Observation 1	Performance gain is not the sole metric for evaluation of 2 CWs. 

Thus, if 2 CWs impacts positively on backhaul, the combined effect with improved performance motivates support of 2 CWs.  

It is fairly clear that 2 CWs reduces the burden of backhaul from the TRPs as the CWs would be separately decodable at the TRPs, and merely decoded data could be forwarded. With a single CW, each TRP needs to forward some type of quantized data. From, e.g., [1, Fig. 3] we see that with MSE-based quantization forwarding 3 bits for every information bit renders a few % performance loss. However, MSE-based quantization is not straightforward, and with standard quantization, a much larger loss may ensue. Thus, we have



Observation 2	The backhauling at the network side can be considered, at least, threefold worse for 1 CW compared to 2 CWs.

A further observation is that if the network employs iterative decoding (turbo equalization) in the sense that it iterates between demodulation and decoding of the error correcting code, then with 1 CW, the backhauling scales linearly with the number of global iterations, while for 2 CWs no such scaling occurs; the reason being that the iterations occur locally within each TRP.

Observation 3    Turbo equalization is not feasible with 1 CW.

In the event of two UEs simultaneously transmitting to a single TRP, SIC-based receivers are simplified with 2 CWs. The reason being that with 2 CWs, the SIC can take place locally at the TRP, while with 1 CW, the TRP needs to first forward to a central point, and then receive the decoded data which can be used for SIC. 

Observation 4    SIC-based receivers have grossly higher backhauling for 1 CW compared with 2 CWs.
Some companies have argued that the backhaul can be considered ideal. This is not a realistic assumption. Altogether, we have

Proposal 1           Strong support for 2 CWs.


Conclusion

Observation 1	Performance gain is not the sole metric for evaluation of 2 CWs. 

Observation 2	The backhauling at the network side can be considered, at least, threefold worse for 1 CW compared to 2 CWs.

Observation 3    Turbo equalization is not feasible with 1 CW.

Observation 4    SIC-based receivers have grossly higher backhauling for 1 CW compared with 2 CWs.

Proposal 1          Strong support for 2 CWs.
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