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[bookmark: _Ref494215420]Introduction
In this contribution, we focus on the method of single DCI scheduling multi-PDSCH/PUSCH in the 60GHz unlicensed band. 

Discussion
Single DCI scheduling Multi-PDSCH/PUSCH 
In RAN1#104b-e meeting the single DCI scheduling multiple PDSCHs/PUSCHs related issues had been discussed and the following had been agreed [1]:
	[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Agreement:
· At least for 120 kHz SCS, for a DCI that can schedule multiple PUSCHs and is configured with the TDRA table containing at least one row with multiple SLIVs,
· If CBG-based (re)transmission is configured, CBGTI field is not present when more than one PUSCHs are scheduled, but is present when a single PUSCH is scheduled, as in Rel-16.
· FFS:
· For 480/960 kHz SCS, whether to apply the same behavior with 120 kHz SCS or not to support CBGTI field configuration in the DCI that can schedule multiple PUSCHs
· For a DCI that can schedule multiple PDSCHs and is configured with the TDRA table containing at least one row with multiple SLIVs, whether/how to configure CBGTI/CBGFI fields




In Rel-16 NR-U, an interlaced resource assignment mechanism is introduced to fulfill OCB requirement and compete PSD limitation. Interlace is evenly distributed over the entire bandwidth, so there is no need to perform frequency hopping to obtain frequency selective gain. If interlaced resource assignment mechanism is not supported for 60 GHz band operation, frequency hopping is needed to improve the performance of PUSCH transmission. To simplify the design of frequency hopping, the Rel-15 design principle should be reused, e.g. intra-PUSCH hopping should be supported.
Proposal 1: Frequency hopping should be supported for scheduled PUSCH.

From last RAN1 meeting, the issue of whether to support CBG based retransmission for multi-PDSCH/PUSCHs scheduling or not has been discussed. For 120kHz SCS, it was agreed that the CBGTI field is not present when more than one PUSCH is scheduled. However, for the cases of 480/960kHz SCS  and/or more than one PDSCH is scheduled by a single DCI, the situation is not  clear. Obviously, CBG based retransmission for multiple PDSCH/PUSCHs scheduling will lead to large overhead for DCI, e.g. assuming 8 bit CBGTI for single PDSCHs/PUSCHs, then for 8 PDSCHs/PUSCHs scheduling, 64 bits are required. On the other hand, considering the general use case for 60 GHz unlicensed band, the channel state will not change dramatically and if the retransmission is needed, it is more likely that the whole TB should be retransmitted, and then the CBGTI indication will be redundant. Even if the CBG based retransmission is needed for some TBs, gNB could still use single-PDSCH/PUSCH scheduling to indicate the retransmission for each TB. Therefore, there is no need to support CBG based retransmission for multi-PDSCHs/PUSCHs scheduling. 
Proposal 2: CBG (re)transmission should not be supported when more than one PDSCHs/PUSCHs are scheduled.

Regarding FDRA, in order to simplify the design and reduce the standardization work, the Rel-16 multi-PUSCH scheduling mechanism should be reused.
Proposal 3: Apply same method rule compared to Rel-16 NR-U for FDRA.

[bookmark: _GoBack]In RAN1#106-e meeting the single DCI scheduling multiple PDSCHs/PUSCHs related issues had been discussed and the following had been agreed [2]:
	Working assumption:
For NR FR2-2, two codeword transmission is supported, subject to UE capability.
· RRC parameter configures whether two codeword transmission is enabled or disabled.
· FFS: Details on signaling of MCS/NDI/RV for the second TB in a DCI that can schedule multiple PDSCHs when two codeword transmission is enabled
· FFS: Whether unified or separate parameter to enable/disable 2-TB for single and for multiple PDSCH scheduling
· Strive to minimize the increase in the number of bits in the DCI needed to support this feature




Regarding whether to support the indication of the MCS/NDI/RV for the 2nd TB for each PDSCH, considering that there is already a distinction between 1st and 2nd TB in legacy DCI 1_1, and the DCI 1_1 is reused for multi-PDSCHs scheduling, the indication of the MCS/NDI/RV for the 2nd TB for each PDSCH should be retained.
Proposal 4: Confirm the working assumption to support to indicate the MCS/NDI/RV for the 2nd TB for multi-PDSCH scheduling.

Conclusion
[bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK39][bookmark: OLE_LINK40]In this contribution, we have discussed PDSCH/PUSCH enhancements in the 60GHz unlicensed band. Based on the discussion in section 2, we provide the following proposals.
Proposal 1: Frequency hopping should be supported for scheduled PUSCH.
Proposal 2: CBG (re)transmission should not be supported when more than one PDSCHs/PUSCHs are scheduled.
Proposal 3: Apply same method rule compared to Rel-16 NR-U for FDRA.
Proposal 4: Confirm the working assumption to support to indicate the MCS/NDI/RV for the 2nd TB for multi-PDSCH scheduling.
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