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1 Introduction
In RAN1#98bis, RAN1 discussed about an enhancement regarding QCL/TCI indication framework.

The issue was captured in feature lead summary and was discussed in online. But there was no agreement.
In FL summary in #98bis meeting
	[Draft Offline Proposal 14]: For multi-DCI based multi-TRP, 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 QCL-ed with the RS(s) in the TCI state with respect to the QCL parameter(s) used for PDCCH of the lowest CORESET index among CORESETs configured with the same value of HigherLayerIndexPerCORESET. 
· FFS: whether/how to ensure that the UE can receive two PDSCHs simultaneously  



2 Discussion
2.1  Simultaneous two PDCCH/PDSCH reception from different TRP 
At first, we should discuss about UE capability regarding whether the UE can receive two PDCCH/PDSCH simultaneously. Regarding this issue, not only PDSCH but also PDCCH need to be discussed.
As for simultaneous two PDSCH reception, there is no UE capability in Rel15 that the UE can simultaneously receive two PDSCH from different beam on different RX antenna panel. RAN1 needs UE capability whether the UE can receive two PDSCHs from different TRPs.
Proposal 1: Specify the UE capability whether the UE can receive two PDSCHs from different TRPs.
Proposal 2: When the UE has no capability that the UE can receive two PDSCHs from different TRPs, the UE expect two PDSCHs are transmitted using TDM manner. The gap between two PDSCHs are at least [X] symbol(s).
As for simultaneous two PDCCH reception, there is no UE capability in Rel15 that the UE can simultaneously receive two PDCCH from different beam on different RX antenna panel. RAN1 needs UE capability whether the UE can receive two PDCCHs from different TRPs.

Proposal 3: Specify the UE capability whether the UE can receive two PDCCHs from different TRPs.
As defined following specification, the network can configure multiple CORESET/PDCCH with FDM/TDM manner. When the UE has no capability that the UE can receive two PDCCHs from different TRPs, the network can configure two search space for two PDCCH with TDM manner.
Rel15 TS38.311 [6.3.2] 
	SearchSpace field descriptions

	monitoringSymbolsWithinSlot
The first symbol(s) for PDCCH monitoring in the slots configured for PDCCH monitoring (see monitoringSlotPeriodicityAndOffset and duration). The most significant (left) bit represents the first OFDM in a slot, and the second most significant (left) bit represents the second OFDM symbol in a slot and so on. The bit(s) set to one identify the first OFDM symbol(s) of the control resource set within a slot. If the cyclic prefix of the BWP is set to extended CP, the last two bits within the bit string shall be ignored by the UE .

For DCI format 2_0, the first one symbol applies if the duration of CORESET (in the IE ControlResourceSet) identified by controlResourceSetId indicates 3 symbols, the first two symbols apply if the duration of CORESET identified by controlResourceSetId indicates 2 symbols, and the first three symbols apply if the duration of CORESET identified by controlResourceSetId indicates 1 symbol.

See TS 38.213 [13], clause 10.


Proposal 4: When the UE has no capability that the UE can receive two PDCCHs from different TRPs, the UE expect two PDCCHs in two CORESET with different value of HigherLayerIndexPerCORESET are transmitted using TDM manner. The gap between two PDCCHs are at least [X] symbol(s).
2.2 Default QCL for multiple PDCCH
Several companies think that the default QCL should follow Rel15 specification when the UE has no capability of simulations reception of PDSCH from different TRPs. According to the discussion in section 2.1, we think that even though the UE has no capability of simultaneous reception of PDSCH from different TRPs, the reception scheme with TDM manner make it available that UE can receive PDSCH/PDCCH from different TRPs. Therefore, we should confirm following Offline Proposal14
Proposal 5:  Following should be discussed again
	[FL Draft Offline Proposal 14 in #98bis]: For multi-DCI based multi-TRP, 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 QCL-ed with the RS(s) in the TCI state with respect to the QCL parameter(s) used for PDCCH of the lowest CORESET index among CORESETs configured with the same value of HigherLayerIndexPerCORESET. 


2.3  UE processing to decide TCI  for multiple PDSCHs
In the #95 meeting following agreement was made. But there is no enhancement so far related to PDCCH/PDSCH processing/preparation timing (the yellow part). 
#95
	Agreement 
For multiple-PDCCH based multi-TRP/panel DL transmission, at least following enhancements can be studied for eMBB: 

· Multiple PDCCH enhancements/restrictions, including following 

· #1: PDSCH scheduling restriction/indication, e.g. 

· The number of layers per PDSCH and the maximal of layers across all coordination TRPs 

· no/partial/full PDSCH overlapping at T/F domains, considering 

· associated rate matching mechanism 

· the maximum number of overlapped PDSCH per BWP per symbol
· PDSCH mapping types 

· PDSCH scrambling 

· #2: Configurations and monitoring of multiple PDCCH, e.g. 

· CORESET/search space configurations (including configuration details) for multi-TRP reception 

· The number of BD/CCE for multi-TRP reception  

· Independent DCI (strive to reuse Rel-15 DCI format/field) or dependent DCI (e.g. two-step DCI) considering 

· Associated DCI format/fields

· Applicability to non-ideal backhaul and ideal backhaul 

· #3: PDCCH/PDSCH processing/preparation timing for supporting multiple PDCCH


Regarding the PDCCH/PDSCH processing/preparation timing, following UE capability was specified during rel15 which is referred in TS38.214 section 5.1.5.
Rel15 TS38.306 Section 4.2.7.5
	timeDurationForQCL

Defines minimum number of OFDM symbols required by the UE to perform PDCCH reception and applying spatial QCL information received in DCI for PDSCH processing as described in TS 38.214 [12] clause 5.1.5. UE shall indicate one value of the minimum number of OFDM symbols per each subcarrier spacing of 60kHz and 120kHz.


We understand the time duration for QCL was prepared so that UE can change RX beam in UE side during the time duration between DCI and PDSCH. There are two kind of RX beam change. The first one is RX beam change which causes RX antenna panel change. The other is RX beam change which doesn’t cause RX antenna panel change. The first one requires more preparation time for the RX beam change. To accommodate these two kinds of RX beam change, RAN1 should increase number of UE capability parameter for time duration for QCL.
For multiple PDCCH design, no overlap/partial overlap/full overlap PDSCH design was agreed. When full overlap case, the UE needs to change multiple RX beam simultaneously. For non-overlap PDSCH, UE may be able to change the RX beam change one by one sequentially, at that time the UE may requires short the time duration to prepare RX beam change. 
To accommodate these various kinds of RX beam change condition, RAN1 should increase number of UE capability parameter for time duration for QCL.

Proposal 6: Increase number of UE capability parameter for time duration for default QCL. 
3
Conclusions
In this contribution, the following proposals are made:
Proposal 1: Specify the UE capability whether the UE can receive two PDSCHs from different TRPs.
Proposal 2: When the UE has no capability that the UE can receive two PDSCHs from different TRPs, the UE expect two PDSCHs are transmitted using TDM manner. The gap between two PDSCHs are at least [X] symbol(s).
Proposal 3: Specify the UE capability whether the UE can receive two PDCCHs from different TRPs.
Proposal 4: When the UE has no capability that the UE can receive two PDCCHs from different TRPs, the UE expect two PDCCHs in two CORESET with different value of HigherLayerIndexPerCORESET are transmitted using TDM manner. The gap between two PDCCHs are at least [X] symbol(s).
Proposal 5: Following should be discussed again
	[FL Draft Offline Proposal 14 in #98bis]: For multi-DCI based multi-TRP, 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 QCL-ed with the RS(s) in the TCI state with respect to the QCL parameter(s) used for PDCCH of the lowest CORESET index among CORESETs configured with the same value of HigherLayerIndexPerCORESET. 


Proposal 6: Increase number of UE capability parameter for time duration for default QCL. 
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