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1. Introduction
In RAN #80 meeting, the new WID [1] for NR MIMO in Rel-17 was agreed and the objectives of enhancement on multi-TRP/multi-panel transmission are described as:
2.
Enhancement on the support for multi-TRP deployment, targeting both FR1 and FR2:

a. Identify and specify features to improve reliability and robustness for channels other than PDSCH (that is, PDCCH, PUSCH, and PUCCH) using multi-TRP and/or multi-panel, with Rel.16 reliability features as the baseline 

b. Identify and specify QCL/TCI-related enhancements to enable inter-cell multi-TRP operations, assuming multi-DCI based multi-PDSCH reception

c. Evaluate and, if needed, specify beam-management-related enhancements for simultaneous multi-TRP transmission with multi-panel reception

d. Enhancement to support HST-SFN deployment scenario:

i. Identify and specify solution(s) on QCL assumption for DMRS, e.g. multiple QCL assumptions for the same DMRS port(s), targeting DL-only transmission

ii. Evaluate and, if the benefit over Rel.16 HST enhancement baseline is demonstrated, specify QCL/QCL-like relation (including applicable type(s) and the associated requirement) between DL and UL signal by reusing the unified TCI framework
In this contribution, we provided our views on the multi-TRP/panel transmission in Rel-17 NR MIMO.
2. Discussion
2.1. Enhancement on configured grant PUSCH

In Rel-16, dynamic grant PUSCH was discussed and there were some agreements on dynamic grant PUSCH transmission. However, in the current specification, the support of configured grant PUSCH(e.g. configured grant type 1 PUSCH, configured grant type 2 PUSCH) in multi-DCI based M-TRP is not clearly defined. Since configured grant PUSCH can reduce the transmitting delay(e.g. waiting for UL grant allocation) and relax the stringent reliability requirements on control channels, configured grant PUSCH should be supported in Rel-17 and identified as an essential feature in multi-DCI based multi-TRP scenario.
Proposal 1: Configured grant PUSCH should be supported and identified as an essential feature in multi-DCI based multi-TRP in Rel-17.
For the activation of configured grant PUSCH, configured grant type 1 PUSCH is semi-statically configured and activated by higher layer signaling; while configured grant type 2 PUSCH is configured by higher layer signaling and semi-persistently scheduled by an UL grant in a valid activation DCI. Regarding the difference of activation of these two types of configured grant PUSCH, the association between configured grant PUSCH and TRP should be studied in Rel-17.
Proposal 2: Association between configured grant PUSCH and TRP should be studied in Rel-17.
In Rel-16, if two non-overlapping dynamic grant PUSCHs are associated with different TRPs having different values of CORESETPoolIndex, out-of-order scheduling for these dynamic grant PUSCH transmissions is allowed. Due to the introduction of configured grant PUSCH transmission in multi-DCI based multi-TRP operation, out-of-order scheduling for multiple PUSCHs that include configured grant PUSCH should be studied, as shown in Figure 1. 
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Figure 1: Out-of-order for dynamic grant(DG) and configured grant(CG)
Thus, we have the following proposal, 
Proposal 3: Out-of-order scheduling for multiple PUSCHs that include configured grant PUSCH should be studied in Rel-17.
When a configured uplink grant is active, if the UE cannot find its C-RNTI/CS-RNTI on the PDCCH, a configured grant PUSCH transmission can be transmitted. Otherwise, if the UE finds its C-RNTI/CS-RNTI on the PDCCH, the PDCCH allocation overrides the configured uplink grant PUSCH. The processing time for the UE to check the overriding condition and validate the configured grant is further researched. For single TRP operation in Rel-16, it is agreed to allow the prioritization of configured grant PUSCH transmission over dynamic grant PUSCH transmission under some conditions in case of collision. 
In Rel-16, more than one configured grant configuration of configured grant type 1 and/or configured grant type 2 may be active at the same time on an active BWP of a serving cell. With the introduction of configured grant PUSCH transmission, configured grant PUSCH could collide with dynamic grant PUSCH in multi-DCI based multi-TRP scenario. Here, Figure 2 shows an illustration of collision between a configured grant PUSCH and two dynamic grant PUSCHs.
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Figure 2: A configured grant(CG) colliding with two dynamic grant(DG)s

Observation 1: Multiple PUSCHs including configured grant PUSCH could collide in multi-DCI based multi-TRP scenario.
Thus, we have the following proposal, 
Proposal 4: When multiple PUSCHs including configured grant PUSCH collide in multi-DCI based multi-TRP scenario, how to solve the collision problem should be further studied.
2.2. Enhancement on active BWP operation

If a BWP indicator field is configured in UL scheduling DCI and indicates an UL BWP different from the active UL BWP, the UE shall set the active UL BWP to the UL BWP indicated by the BWP indicator in the UL scheduling DCI. For multi-DCI based multi-TRP scenario where each UL scheduling DCI schedules a respective PUSCH independently, BWP switching should be handled cooperatively among TRPs. When multiple PDCCHs trigger UL BWP switching in a same slot in the multi-DCI based multi-TRP scenario, this scenario should be studied.
Proposal 5: The scenario that multiple PDCCHs trigger UL BWP switching in a same slot in the multi-DCI based multi-TRP should be studied.
In Rel-16, a UE expects to detect a UL scheduling DCI indicating active UL BWP change, only if a corresponding PDCCH is received within the first 3 symbols of a slot. For single DCI based transmission, the UE is not expected to receive or transmit during a time duration from the end of the third symbol of a slot where the UE detects the UL scheduling DCI in the scheduling cell until the beginning of a slot indicated by the slot offset value of the time domain resource assignment field in the UL scheduling DCI.
As shown in Figure 3, when multiple PDCCHs trigger UL BWP switching in a same slot in the multi-DCI based multi-TRP scenario, each DCI in the PDCCH includes a slot offset value indicating that UE is not expected to receive or transmit from the end of the third symbol of the slot where the UE detects the UL DCI until the beginning of a slot indicated by the slot offset value. The transmission/reception time restriction during the BWP switching should be studied.
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Figure 3: Two DCIs trigger UL BWP switching in a same slot
Proposal 6: When multiple PDCCHs trigger UL BWP switching in a same slot in the multi-DCI based multi-TRP scenario, how to perform transmission/reception w.r.t. BWP switching constraint should be studied.
2.3. Enhancement on frequency domain alignment
If a downlink transmission is associated with a dedicated value of CORESETPoolIndex, the downlink transmission corresponds to a certain frequency range. That is, a dedicated value of CORESETPoolIndex corresponds to the downlink scheduling in a certain frequency range. Similarly, a dedicated value of CORESETPoolIndex corresponds to the uplink scheduling in a certain frequency range. 
For unpaired spectrum operation, it is defined that the center frequency of active UL BWP is the same as the center frequency of active DL BWP. Multiple CORESETs having a different value of CORESETPoolIndex may be configured in an active BWP and the BWP may occupy a wide bandwidth. If the downlink transmission and the uplink transmission have the same value of CORESETPoolIndex in unpaired spectrum operation, the frequency domain alignment for downlink scheduling and uplink scheduling should be discussed.
Proposal 7: For unpaired spectrum operation, frequency domain alignment for downlink transmission and uplink transmission having the same value of CORESETPoolIndex should be discussed.
If UL scheduling DCI triggers BWP switching, the uplink transmission associated with a dedicated value of CORESETPoolIndex may be scheduled in the new BWP. After the BWP switching, the frequency domain alignment for the downlink transmission and uplink transmission having the same value of CORESETPoolIndex should be discussed.
Proposal 8: After BWP switching, frequency domain alignment for downlink transmission and uplink transmission having the same value of CORESETPoolIndex should be discussed.
3. Conclusion
In this contribution, we discuss the issues need to be clarified in Rel-17 NR MIMO. The proposals are summarized below:
Proposal 1: Configured grant PUSCH should be supported and identified as an essential feature in multi-DCI based multi-TRP in Rel-17.
Proposal 2: Association between configured grant PUSCH and TRP should be studied in Rel-17.
Proposal 3: Out-of-order scheduling for multiple PUSCHs that include configured grant PUSCH should be studied in Rel-17.

Observation 1: Multiple PUSCHs including configured grant PUSCH could collide in multi-DCI based multi-TRP scenario.
Proposal 4: When multiple PUSCHs including configured grant PUSCH collide in multi-DCI based multi-TRP scenario, how to solve the collision problem should be further studied.
Proposal 5: The scenario that multiple PDCCHs trigger UL BWP switching in a same slot in the multi-DCI based multi-TRP should be studied.
Proposal 6: When multiple PDCCHs trigger UL BWP switching in a same slot in the multi-DCI based multi-TRP scenario, how to perform transmission/reception w.r.t. BWP switching constraint should be studied.
Proposal 7: For unpaired spectrum operation, frequency domain alignment for downlink transmission and uplink transmission having the same value of CORESETPoolIndex should be discussed.
Proposal 8: After BWP switching, frequency domain alignment for downlink transmission and uplink transmission having the same value of CORESETPoolIndex should be discussed.
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