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In RAN1#106-e meeting, the following agreements and conclusion were reached[1]. In this contribution, our views on CSI feedback enhancements for URLLC are provided.
	Agreement
For subband CQI reporting with more than 2 bits per subband
· Support 4-bits CQI only
Agreement
For subband CQI reporting in Rel-17, RRC can configure use of legacy 2-bits D-CQI or 4-bits CQI for each CSI report configuration.
· This feature is subject to UE capability
· FFS: Whether wideband CQI report can be omitted
Conclusion
There is no consensus in RAN1 on the support of delta-MCS in Rel-17.



Discussion
In last meeting, it was agreed to support 4-bits CQI. For legacy 2-bits subband CQI report, the wideband CQI should also be reported so that the network can get the subband CQI due to the differential subband CQI report. For 4-bits CQI, the network can get the subband CQI without relying on the wideband CQI. There was a discussion on whether wideband CQI report is needed in the case of 4-bits CQI report. The motivation to omit the wideband CQI report is that the network can infer wideband CQI from the reported subband CQI.
In current specification, CQI shall be calculated conditioned on the reported PMI, RI and CRI. The reported subband PMI and wideband PMI may be different. It leads to the wideband CQI and subband CQI calculated based on the reported PMI are pretty different. The network cannot infer wideband CQI from the subband CQI due to the different reported PMI. In addition, wideband CQI report only needs 4 bits. Omitting wideband CQI report can only save 4 bits for the CSI overhead. The benefit is quite marginal. Therefore, wideband CQI should be reported together with wideband PMI. The CSI reporting structure should not be changed. 
Proposal 1: Wideband CQI report cannot be omitted in the case of 4-bits subband CQI.
A-CSI on PUCCH was discussed and got support from many companies at the early phase of Rel-17 discussion. Since the discussion focused on the other topics in the past several meetings, we have not made a decision on the support of A-CSI on PUCCH in Rel-17. From our view, the benefits for the A-CSI on PUCCH are clear. Compared with P/SP CSI, A-CSI on PUCCH is more efficient and flexible. Compared with A-CSI on PUSCH, A-CSI on PUCCH can provide more flexibility and save a PDCCH transmission in DL heavy scenarios. This can reduce the PDCCH blocking probability and resource overhead. Therefore, A-CSI on PUCCH should be supported in Rel-17.
Proposal 2: A-CSI on PUCCH should be supported in Rel-17.
For the A-CSI on PUSCH, it is triggered by a DCI indicating a trigger state from a trigger state list indicated by MAC CE. The same method can be reused for A-CSI on PUCCH by copying the CSI request field into the DL DCI. The DL DCI can share the same trigger state list with the UL DCI. Of course, a dedicated trigger state list indicated by another MAC CE can also be feasible to provide more flexibility. In this case, the CSI request field length in DL DCI should be configured separately.
Proposal 3: A-CSI request field should be introduced in the DL DCI.
Proposal 4: A separate trigger state list can be configured for A-CSI on PUCCH.
For the PUCCH resource for A-CSI, there are two options to be considered.
· Option 1：The same PUCCH resource with HARQ-ACK feedback
· Option 2：The dedicated PUCCH resource
For option 1, the A-CSI and HARQ-ACK are multiplexed in the same PUCCH resource indicated by the k1 and PRI in DL DCI. The benefit is more flexible PUCCH resource indication. However, according to the CSI computation delay requirement Z/Z’ and HARQ-ACK processing delay requirement Tproc,1 defined in TS38.214[2], Z/Z’ is a bit larger than Tproc,1 in most cases. This may delay the HARQ-ACK feedback. To avoid the impact to URLLC service from such delay, the network should ensure that the related PDSCH is correctly decoded by the UE as possible when triggering A-CSI on PUCCH. For example, when the related PDSCH is retransmission.
For option 2, an dedicated PUCCH resource is configured by the network. The HARQ-ACK feedback is not impacted in this case. This can be indicated by the DL DCI triggering A-CSI or a RRC signaling. If it is indicated by the DL DCI, it means additional PRI and K1 should be used. The impact to DL DCI design should be carefully studied. If it is indicated by RRC signaling, there is no impact to the DL DCI while the flexibility may lose. Given that each option has its benefit and drawback, we believe that both options can be considered and it is up to network to use one of them for A-CSI feedback. Between of them, option 1 should be supported first due to the limited spec impact.
Proposal 5: The following options can be considered for the A-CSI on PUCCH and option 1 should be supported first.
· Option 1: The same PUCCH resource for A-CSI and HARQ-ACK is indicated by DL DCI.
· Option2: A dedicated PUCCH resource is indicated by the network.
In Rel-16 URLLC, physical priority is introduce to ensure the URLLC performance. For P/SP-CSI on PUCCH, it has low priority, i.e., priority index 0 to follow the principle in Rel-16.
For A-CSI on PUCCH, considering the potential conflict between multiple PUCCHs or PUCCH and PUSCH, it is necessary to determine the priority for A-CSI on PUCCH. The A-CSI feedback priority can be associated with the HARQ-ACK feedback priority. When scheduling the PDSCH by a DL grant, the priority indicator field in the DL grant also indicates the priority of the A-CSI feedback triggered by this DL grant.
Proposal 6: Only priority index 0 is applicable to P/SP-CSI on PUCCH.
Proposal 7: The A-CSI on PUCCH priority can be indicated by the priority indicator field in the DL grant.
Conclusion
According to the analysis above, we have the following proposals:
Proposal 1: Wideband CQI report cannot be omitted in the case of 4-bits subband CQI.
Proposal 2: A-CSI on PUCCH should be supported in Rel-17.
Proposal 3: A-CSI request field should be introduced in the DL DCI.
Proposal 4: A separate trigger state list can be configured for A-CSI on PUCCH.
Proposal 5: The following options can be considered for the A-CSI on PUCCH and option 1 should be supported first.
· Option 1: The same PUCCH resource for A-CSI and HARQ-ACK is indicated by DL DCI.
· Option2: A dedicated PUCCH resource is indicated by the network.
Proposal 6: Only priority index 0 is applicable to P/SP-CSI on PUCCH.
Proposal 7: The A-CSI on PUCCH priority can be indicated by the priority indicator field in the DL grant.
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