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1 Introduction
We think that following part of the WID is involved in the agenda item.

	A part of the WID [1]
b. Identify and specify QCL/TCI-related enhancements to enable inter-cell multi-TRP operations, assuming multi-DCI based multi-PDSCH reception


In our understanding, both PDCCH and PDSCH aspects for QCL/TCI issues are within the scope.
We discuss default QCL mechanism for PDCCH and multiple time duration for PDSCH reception.
2 Discussion
2.1 Default QCL for PDCCH
During Rel16, RAN1 discussed QCL issues for PDSCH reception for multi DCI with multiple TRPs. In the discussion, following agreement was made.

#99 meeting in Rel16
	Agreement

For multi-DCI based multi-TRP/panel transmission, if CORESETPoolIndex is configured,

· If the time offset between the reception of the PDCCH 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) with respect to the QCL parameter(s) used for PDCCH of the lowest CORESET index among CORESETs configured with the same value of CORESETPoolIndex,
· in the respective latest slot in which one or more CORESETs associated with each of CORESETPoolIndex within the active BWP of the serving cell are monitored by the UE 

· The support of this feature is indicated by UE capability

· If the UE does not support the above feature, Rel-15 behavior is reused regardless of CORESETPoolIndex



But we didn’t discuss QCL issues for PDCCH. 
The following is a part of the specification corresponding default QCL issues for PDCCH, it is saying when the UE doesn’t know TCI for a CORESET other than a CORESET with index 0, UE can use SS/PBCH block the UE identified during initial access procedure.

But for a CORESET other than a CORESET with index 0, the SSB/PBCH block UE identified during initial access procedure may come from different TRP which provides the CORESET.

Rel16 TS38.213 Section 10.1
	For a CORESET other than a CORESET with index 0, 

-
if a UE has not been provided a configuration of TCI state(s) by tci-StatesPDCCH-ToAddList and tci-StatesPDCCH-ToReleaseList for the CORESET, or has been provided initial configuration of more than one TCI states for the CORESET by tci-StatesPDCCH-ToAddList and tci-StatesPDCCH-ToReleaseList but has not received a MAC CE activation command for one of the TCI states as described in [11, TS 38.321], the UE assumes that the DM-RS antenna port associated with PDCCH receptions is quasi co-located with the SS/PBCH block the UE identified during the initial access procedure; 




Proposal 1: Specify the default QCL for a CORESET other than a CORESET with index0 needs to be associated with suitable SSB/PBCH block the UE identified during the CORESET reception.
As for a COREST with index 0, in the specification, the default QCL is associated with the SSB/PBCH block UE identified during a most recent random access procedure not initiated by a PDCCH order that triggers a contention-free random access procedure.
Rel16 TS38.213 Section 10.1 (This was specified in Rel15, we didn’t discuss this in Rel16)
	For a CORESET with index 0, the UE assumes that a DM-RS antenna port for PDCCH receptions in the CORESET is quasi co-located with 

-
the one or more DL RS configured by a TCI state, where the TCI state is indicated by a MAC CE activation command for the CORESET, if any, or
-
a SS/PBCH block the UE identified during a most recent random access procedure not initiated by a PDCCH order that triggers a contention-free random access procedure, if no MAC CE activation command indicating a TCI state for the CORESET is received after the most recent random access procedure.


Observation 1: We think that QCL mechanism for a CORESET with index 0 work well.
2.2 Time duration for multiple PDSCH reception
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 does not cause RX antenna panel change. The other is RX beam change which causes RX antenna panel change. The later 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.

Table 1 two kind of beam reselection
	Preparing time for PDSCH from PDCCH reception
	Antenna panel reselection
	Beam reselection

	Short
	No
	Yes

	Large
	Yes
	Yes


For multiple PDCCH design, no overlap/partial overlap/full overlap PDSCH design was specified in Rel16. 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 study number of UE capability parameter for time duration for QCL.

Proposal 2 Study number of UE capability parameter for time duration for QCL. If it is necessary, RAN1 should send a LS to RAN4.
3
Conclusions
In this contribution, the following proposals are made:
Proposal 1: Specify the default QCL for a CORESET other than a CORESET with index0 needs to be associated with suitable SSB/PBCH block the UE identified during the CORESET reception.
Proposal 2 Study number of UE capability parameter for time duration for QCL. If it is necessary, RAN1 should send a LS to RAN4.
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