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Introduction
In RAN1#90, it was agreed to support SRI for wideband indication in non-codebook based transmission [1, 2].  
	· For PUSCH precoder determination in non-codebook-based UL MIMO, support Alt.1, (i.e., at least SRI(s) only without TPMI indication in the UL grant) for wideband indication.
· Note: The gNB should only signal SRI(s) such that the UL precoding transmission inferred from the signaled SRI(s) can be simultaneously conducted by the UE. 
· FFS details
· FFS: If sub-band indication is supported, down-select Alt. 1-3 for it


In this contribution, we discuss sub-band indication for non-codebook based transmission.
Discussion
First of all, we discuss whether sub-band indication is needed for sub-band precoding for non-codebook based transmission. Sub-band precoding is applied when frequency-selective fading is expected within allocated bandwidth. Since appropriate rank would be different for each sub-band, rank adaptation is beneficial for each sub-band from performance enhancement perspective. If there is no indication for it, same rank will be applied across the allocated bandwidth, which would cause performance degradation due to rank mismatch. On the other hand, sub-band indication needs additional signaling. Therefore, we have to select as much less overhead solution as possible. We go through possible alternatives, i.e., Alt. 1-3, one by one.
SRI only scheme (Alt. 1)
Alt. 1 is the most flexible alternative among the candidates, because the number of candidate precoders is not restricted by maximum rank and gNB can select the best combination for each sub-band transmission. As shown in Fig. 1, in this scheme, multiple SRS resources are used, and each resource comprises single SRS port. UE transmits precoded SRS using configured SRS resources. gNB narrow them down based on received SRS signal quality, e.g., SINR. After the down-selection of precoders, gNB indicates SRIs to inform a UE of precoders for PUSCH transmission [3]. For example, when maximum rank is 4 and 4 SRS resources are configured, then gNB indicates ‘1011’ if gNB determines to use precoders indexed #0, #2 and #3 for 3-layer transmission. However, as far as sub-band precoding is concerned such signaling is needed for all sub-bands. Multiple SRI indication causes larger signaling overhead than TRI. For example, when UE supports maximum 4 PUSCH layers, at least 4bits per sub-band are needed while TRI needs only 2 bits. Since heavy signaling overhead would be expected, this scheme is not suitable for sub-band indication.
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Figure 1: Sub-band precoder determination in Alt.1
TRI only scheme (Alt. 2-3)
Alt. 2 is the simplest alternative with the least signaling overhead. As shown in Fig. 2, this scheme uses single SRS resource with multiple SRS ports, which is independently precoded using beam correspondence. Then gNB indicates TRI to narrow down candidate beams [4]. As a simple operation, the number of SRS precoders can be equal to the maximum rank. UE determines the SRS precorders utilizing channel reciprocity and applies them in order of precoder gain. If enough channel quality is not observed for high rank PUSCH transmission, gNB can drop some of the candidate precoders by indicating TRI. In other words, when TRI is smaller than the number of SRS ports, lower numbered precoders are used for PUSCH transmission. For example, when the number of SRS ports is 4 and TRI is 3, SRS precoders indexed #0, 1 and 2 are used for PUSCH transmission. gNB gives the UE MCSs for the precoders as well as TRI in a UL grant. This scheme allows UE to conduct sub-band rank adaptation with reasonable amount of signaling. This scheme is the best preferable alternative.
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Figure 2: Precoder determination and link adaptation procedure in Alt.2
Alt. 3 is similar to Alt.2 except that SRI is used in addition to TRI. In this scheme, SRS is used for port selection [5]. Port selection can be useful for interference management. Therefore when multiple SRS resources are configured, SRI can be indicated SRI as well as TRIs.
Conclusion
In this contribution, we discussed the candidate alternatives for sub-band indication in UL non-codebook based transmission. In conclusion, we propose that Alt. 2-3 be supported.
Proposal: Support sub-band TRI indication for UL non-codebook based transmission.
· When single SRS resource is configured, only sub-band TRIs are indicated.
· When multiple SRS resources are configured, single SRI and sub-band TRIs are indicated.
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