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This contribution is revised from R1-19011086. In RAN1 #96, #97 and #98, the following agreements were approved:
	Agreement
For multi-DCI based multi-TRP/panel transmission, the total number of CWs in scheduled PDSCHs, each of which is scheduled by one PDCCH, is up to 2.

Agreement
For a UE supporting multiple-PDCCH based multi-TRP/panel transmission and each PDCCH schedules one PDSCH, at least for eMBB with non-ideal backhaul, support following restrictions: 
· The UE may be scheduled with fully/partially/non-overlapped PDSCHs at time and frequency domain by multiple PDCCHs with following restrictions:
· …

Agreement
For TCI state configuration in order to enable one or two TCI states per a TCI code point,
· MAC-CE enhancement to map one or two TCI states for a TCI code point where further detailed design is determined in RAN2.
· ...

Agreement
To support multiple-PDCCH based multi-TRP/panel transmission with intra-cell (same cell ID) and inter-cell (different Cell IDs), following RRC configuration can be used to link multiple PDCCH/PDSCH pairs with multiple TRPs
· one CORESET in a “PDCCH-config” corresponds to one TRP 
· … 


Agreement
In case higher layer index per CORESET is configured, 
· For multi-PDCCH based multi-TRP operation, when multiple dataScramblingIdentityPDSCH parameters are configured, each dataScramblingIdentityPDSCH is associated with a higher layer signalling index per CORESET (if configured) and is applied to the PDSCH scheduled with a DCI detected on a CORESET with the same higher layer index.
· FFS: Whether and how to specify UE behaviour in case the higher layer index per CORESET is not configured.


Agreement
Support gNB to configure L1-SINR based beam report for both non-group based and group based beam reporting.


In this contribution, we provide our views on PDSCH reception and aperiodic CSI-RS reception when scheduling offset is less than a threshold.
PDSCH reception
Multi-DCI based multi-TRP transmission
For reducing scheduling complexity of considering the non-ideal backhaul between TRPs, the UE could be scheduled with fully/partially/non-overlapped PDSCHs transmitted from 2 TRPs with independent scheduler. Before the UE successfully detects DL DCI, the corresponding PDSCHs reception still needs to be studied. In Rel-15, as shown in Fig. 1, if OFDM symbols are not assigned any DL RS or DL channel within the time duration for detecting DCI, UE may assume a default TCI state as the same as the one configured for the lowest CORESET-ID in the latest slot for buffering the potential PDSCH reception. This is a case of single TRP/beam operation that network would handle a proper DL scheduling that the UE could follow one TCI state at a time.
[image: ]
Fig. 1 PDSCH scheduling offset is less than the time duration for decoding the corresponding DCI
Now considering multi-DCI based multi-TRP transmission as show in Fig. 2, within the time duration for decoding DCI, the UE may still follow one TCI state rule and then the UE may not receive PDSCH scheduled by a corresponding DL DCI in the non-lowest CORESET-ID in a slot, which introduces restriction of resource allocation among multiple TRPs. For dynamic scheduling among TRPs under non-ideal backhaul, we should study how the UE assumes the default TCI state with respect to the DM-RS ports of PDSCH, if the time offset between the reception of the DL DCI and the corresponding PDSCH is less than a time duration. 
[image: ]
Fig. 2 PDSCH reception on multi-DCI based multi-TRP transmission
We have agreed that the L1-SINR based beam report could be also configured for group based beam reporting. In the case of M-TRP, according to group based beam reporting, the network could be aware of which two Tx beams could be received simultaneously and then the network could allocate proper Tx beams transmitted from each TRP. Further more, according to the L1-SINR based beam reporting, the network could indicate proper MCS level to perform DL assignment considering the potential interference transmitted from another TRP. 
Observation 1: according to the L1-SINR based beam reporting for group based beam reporting, the network could allocate proper Tx beam and MCS level to perform DL assignment considering the potential interference transmitted from another TRP.
Besides, since we have agreed that one CORESET in a “PDCCH-config” corresponds to one TRP and each CORESET could be configured a higher layer index for UE to differentiate the PDSCHs transmitted from different TRPs, UE could assume that the DM-RS ports of PDSCH are QCLed with the RS(s) in the TCI state with respect to the QCL parameter(s) used for PDCCH QCL indication of the lowest CORESET-ID among CORESET-IDs of the same higher layer index.
Proposal 1: if the time offset between the reception of the DL DCI and the corresponding PDSCH is less than a threshold, UE could assume that the DM-RS ports of PDSCH are QCLed with the RS(s) in the TCI state with respect to the QCL parameter(s) used for PDCCH QCL indication of the lowest CORESET-ID among CORESET-IDs of the same higher layer index.
Single-DCI based multi-TRP transmission
We had approved that a codepoint of TCI field in DCI could indicate up to two TCI states, which allows UE to receive up to two PDSCH layer groups transmitted from each TRP, where each PDSCH layer group is associated with one TCI state. We have not discussed the case when the time offset between the reception of the DL DCI and the corresponding PDSCH is less than a time duration of detecting the DL DCI. Due to ideal backhaul between 2 TRPs, the PDSCH and the corresponding DL DCI in the lowest CORESET-ID can be transmitted from the same TRP in a slot coordinated by network. As shown in Fig.3, UE may receive a PDSCH which is associated with only one TCI state.
[image: ]
Fig. 3 PDSCH reception on single-DCI based multi-TRP transmission
Observation 2: if the time offset between the reception of the DL DCI and the corresponding PDSCH is less than a threshold, UE may receive a PDSCH with only one TCI state if the UE follows the behaviour of Rel-15.
[bookmark: _GoBack]For low-latency transmission and for dynamic scheduling among two TRPs, we consider a PDSCH could be transmitted from up to two TRPs when the scheduling offset is less than a threshold. Considering the backward compatibility as shown in table 1, we could set two default TCI states, where one TCI state could be the same as the one configured for the lowest CORESET-ID in the latest slot, and another TCI state could be pre-configured which allows the UE to receive PDSCH transmitted from another TRP. Note that the configured RSs for spatial QCL assumption in that two TCI states can be received simultaneously according to group based beam reporting. For example, if CORESET #1 is lowest CORESET ID in the latest slot, the UE may assume TCI state #A1 and TCI state #C1 as the two default TCI states for potential PDSCH reception.
Table1: Two TCI states for PDSCH reception
	CORESET
	TCI state #A (the same as the one configured for CORESET reception)
	TCI state #C

	CORESET #0
	TCI state #A0
	TCI state #C0

	CORESET #1
	TCI state #A1
	TCI state #C1

	CORESET #2
	TCI state #A2
	TCI state #C2



Proposal 2: if the time offset between the reception of the DL DCI and the corresponding PDSCH is less than a threshold, UE could assume that the DM-RS ports of PDSCH are QCLed with the RS(s) in the TCI state with respect to the QCL parameter(s) used for PDCCH QCL indication of the lowest CORESET-ID and QCLed with RS(s) in another pre-configured TCI state.
Aperiodic CSI-RS reception
There is a similar issue on aperiodic CSI-RS reception. In Rel-15, if the scheduling offset between a triggering DCI and the corresponding aperiodic CSI-RS for receiving is less a threshold, and there is no other DL signal overlap with the aperiodic CSI-RS, UE apples QCL assumption as the same as the one configured for the lowest CORESET-ID in the latest slot for buffering the potential aperiodic CSI-RS reception. In this case, we still can reuse the configured higher layer index per CORESET to differentiate the aperiodic CSI-RS transmitted from different TRPs.
Proposal 3: if the time offset between the reception of the trigger DCI and the corresponding aperiodic CSI-RS is less than a threshold, the UE assume that the aperiodic CSI-RS are QCLed with the RS(s) in the TCI state with respect to the QCL parameter(s) used for PDCCH QCL indication of the lowest CORESET-ID among CORESET-IDs of the same higher layer index.
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[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]In this contribution, we have the following proposals:
Observation 1: according to the L1-SINR based beam reporting for group based beam reporting, the network could allocate proper Tx beam and MCS level to perform DL assignment considering the potential interference transmitted from another TRP.
Proposal 1: if the time offset between the reception of the DL DCI and the corresponding PDSCH is less than a threshold, UE could assume that the DM-RS ports of PDSCH are QCLed with the RS(s) in the TCI state with respect to the QCL parameter(s) used for PDCCH QCL indication of the lowest CORESET-ID among CORESET-IDs of the same higher layer index.
Observation 2: if the time offset between the reception of the DL DCI and the corresponding PDSCH is less than a threshold, UE may receive a PDSCH with only one TCI state if the UE follows the behaviour of Rel-15.
Proposal 2: if the time offset between the reception of the DL DCI and the corresponding PDSCH is less than a threshold, UE could assume that the DM-RS ports of PDSCH are QCLed with the RS(s) in the TCI state with respect to the QCL parameter(s) used for PDCCH QCL indication of the lowest CORESET-ID and QCLed with RS(s) in another pre-configured TCI state.
Proposal 3: if the time offset between the reception of the trigger DCI and the corresponding aperiodic CSI-RS is less than a threshold, the UE assume that the aperiodic CSI-RS are QCLed with the RS(s) in the TCI state with respect to the QCL parameter(s) used for PDCCH QCL indication of the lowest CORESET-ID among CORESET-IDs of the same higher layer index.
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