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1 Introduction
In this meeting, we will provide our view regarding to QCL and RRM impact, the WF[1] in last meeting is as follows:
	RRM requirements impact 
· Further study whether to define RRM requirements and RRM impacts for simultaneous reception of channel/RS with different QCL type D
· RAN4 is supposed to conclude whether to define RRM requirements and RRM impacts for simultaneous reception of channel/RS with QCL type D in RAN4 #101-e
QCL definition 
· RAN4 will further study QCL definition update for PUCCH and PUSCH in applicability of requirements


2 TCI framework
In legacy 38.133, TCI state only refer to DL TCI state, and all the source RS are the RS from serving cell, e.g. both serving cell SSB and some CSI-RSs can be the source RS in the DL TCI chain. 
While in Rel-17, unified TCI framework is introduced, as discussed in another paper[2], we have the following observation:
Observation 1: Rel-17 Unified TCI framework will be used for Rel-17 serving cell and inter-cell beam management.
For inter-cell mTRP, the TCI design can be observed in the reply RS to RAN2 from RAN1[3]:
	Question 1: RAN2 notes that WI objective 1 states " The same beam measurement/reporting mechanism will be reused for inter-cell mTRP "). RAN2 would like to understand if the entire inter-cell BM is also applicable to inter-cell mTRP? If not, which part is not applicable to mTRP and how does that work?

Answer 1: Rel17 Inter-cell BM and inter-cell mTRP have common points but they are not entirely the same. The common and different points are as follows: they both use the same beam measurement/reporting mechanisms but they have different TCI signaling framework (beam indication) as inter-cell BM is based on Rel17 unified TCI while inter-cell mTRP is based on Rel15/16 TCI framework. For inter-cell BM, UE assumes that the UE-dedicated channels/RSs can be switched to a TRP with different PCI according to DCI/MAC-CE based unified TCI update; for inter-cell mTRP, UE assumes mDCI-mTRPbased multi-PDSCH reception.



Observation 2: For inter-cell mTRP, Rel15/16 TCI framework will be used.
Therefore, we can only need to discuss the QCL and TCI chain for Rel-17 serving cell and inter-cell BM where unified TCI framework is used.
Proposal 1: Only need to discuss QCL and TCI chain for Rel-17 serving cell and inter-cell BM.
In the following, we will discuss the issue for serving cell TCI chain and inter-cell TCI chain respectively.
3 QCL chain for serving cell
For legacy Rel-15 TCI, the TCI chain is as follows:
[image: ]
Figure 1: QCL rule defined in Rel-15

It seems that SSB will be base source RS in the TCI chain, and CSI-RRS for BM/tracking/CSI acquisition can be used as the source RS in the TCI chain as well. 
Then we have the following definition of QCL chain in RAN4, which is defined as follows:
	3.6.7	Applicability of QCL
For the requirements specified in this version of the specification, a reference signal is considered to be QCLed to another reference signal if it is in the same TCI chain as the other reference signal, provided that the number of Reference Signals in the chain is no more than 4. It is assumed there is single QCL type per TCI chain.
A TCI chain consists of an SSB, and one or more CSI-RS resources, and the TCI state of each Reference Signal includes another Reference Signal in the same TCI chain. 
DMRS of PDCCH or PDSCH is QCLed with the reference signal in its active TCI state and any other reference signal that is QCLed, based on above criteria, with the reference signal in the active TCI state.



In Rel-17, Unified TCI framework is introduced, and there are Joint TCI and separate TCI mode.
For separate TCI for DL/UL, we can define UL and DL TCI chain for them separately. 
For joint TCI, since common source RS will be used for DL TCI and UL TCI, if the source RS can’t be used for DL TCI and UL TCI simultaneously, it can’t be used as the source RS in the join TCI chain.
Observation 3: For joint TCI, since common source RS will be used for DL TCI and UL TCI, if the source RS can’t be used for DL TCI and UL TCI simultaneously, it can’t be used as the source RS in the join TCI chain.
Then, we need to decide how to define the TCI chain, whether it’s a joint TCI chain or define separate TCI chain for DL/UL separately.
In RAN1#104-e it was agreed that legacy source/target QCL relations are also valid for the Rel-17 unified TCI framework. There was additional discussion whether SRS for beam management should be supported as additional source RS for DL QCL Type D. There are many discussions in RAN1 in following meetings and there is no consensus till RAN1#106bis meeting. 
	RAN4 #104
Agreement
On Rel.17 unified TCI framework, the supported source/target QCL relations in the current TS38.214 V16.4.0 is supported for QCL Type D.  
· Note: This implies that the following source RS types for DL QCL (Type D, for DL RX spatial filter reference) information for DL UE-dedicated reception on PDSCH and all/subset of CORESETs are supported:
· CSI-RS for beam management 
· CSI-RS for tracking
· FFS (to be decided by RAN1#104bis-e): If SSB, CSI-RS for CSI, and/or SRS for BM are also supported as source RS types 

Conclusion
RAN4 #106bis
On Rel.17 unified TCI framework, there is no consensus in supporting the following DL source RS type:
· SSB as QCL Type-D source RS, with TRS as QCL Type-A source RS
· SRS for BM as QCL Type-D source RS, optionally with TRS as QCL Type-A source RS



Observation 4: There is no consensus whether SRS can be used as the source RS for DL TCI.
Proposal 2: If a joint TCI chain is defined, SRS can’t be used as source RS in the TCI chain.
It’s better that we define TCI chain for UL TCI and DL TCI separately, the only difference for joint TCI and separate TCI is that whether a common RS can be used as the source RS for both DL and UL. 
If separate DL/UL TCI chain is defined, it will also apply for joint TCI.
Proposal 3: Define TCI chain for UL TCI and DL TCI separately.
Therefore, for UL TCI chain, SRS can be added in the UL TCI chain.
Proposal 4: SRS can be used as the source RS in the UL TCI chain.
4 QCL chain for inter-cell BM
In Rel-17, inter-cell beam management(BM) are also discussed in RAN1:
	Agreement
On Rel.17 beam indication enhancements for inter-cell beam management, the supported Rel-17 MAC-CE-based and/or DCI-based beam indication (at least using DCI formats 1_1/1_2 with and without DL assignment including the associated MAC-CE-based TCI state activation) applies to:
· The channels and signals as for intra-cell beam management except for non-UE dedicated channels/signals 
· For the aforementioned applicable channels and signals, SSB associated with a physical cell ID different from that of the serving cell is used as an indirect QCL reference for DL TCI (in case of separate DL/UL TCI) or joint TCI, or an indirect/direct QCL reference for UL TCI (in case of separate DL/UL TCI)
· Note: When RS X is an indirect QCL reference of a target channel, there exists at least one other source signal on the QCL chain between RS X and the target channel. Here, Rel-15/16 QCL rule is reused by replacing SSB with SSB associated with a physical cell ID different from that of the serving cell



Observation 5: SSB associated with a physical cell ID different from that of the serving cell is used as an indirect QCL reference for DL TCI (in case of separate DL/UL TCI) or joint TCI, or an indirect/direct QCL reference for UL TCI (in case of separate DL/UL TCI)
Therefore, for inter-cell BM, SSB associated with a different PCID can be used as the source RS in the TCI chain for inter-cell BM, which is different from the serving cell TCI chain. we prefer to define separate TCI chain for serving cell and inter-cell. 
Proposal 5: Prefer to define separate TCI chain for serving cell and inter-cell BM.
Proposal 6: For inter-cell BM TCI chain, SSB associated with a different physical cell ID will be included in the TCI chain.
5 RRM impact
In RF session, the similar discussion is going on and no conclusion is achieved. It’s best to wait for the conclusion from RF to identify whether extra requirement is needed if simultaneous reception from multiple panels with different QCL type D is supported. The WF from RF session is as follows:
	· [bookmark: _Hlk80649094]RAN4 will further determine if additional requirement is required for the multi-panel reception
· The RF impact for the multi-panel UE will be discussed in in RAN4#101-e based on the contribution
· Aim is to decide on the impact in RAN4#101-e given the time limitation



In our view, it is not easy to discuss and capture the feature in RAN4 within the Rel-17 timeline without a concrete agreement in RAN1 and RF session at this moment.
Proposal 7: Don’t define RRM requirements for simultaneous reception of channel/RS with different QCL type D in Rel-17 RAN4 RRM session.
6 Conclusion
In this contribution, we provide our views:
Observation 1: Rel-17 Unified TCI framework will be used for Rel-17 serving cell and inter-cell beam management.
Observation 2: For inter-cell mTRP, Rel15/16 TCI framework will be used.
Proposal 1: Only need to discuss QCL and TCI chain for Rel-17 serving cell and inter-cell BM.
Observation 3: For joint TCI, since common source RS will be used for DL TCI and UL TCI, if the source RS can’t be used for DL TCI and UL TCI simultaneously, it can’t be used as the source RS in the join TCI chain.
Observation 4: There is no consensus whether SRS can be used as the source RS for DL TCI.
Proposal 2: If a joint TCI chain is defined, SRS can’t be used as source RS in the TCI chain.
Observation 5: SSB associated with a physical cell ID different from that of the serving cell is used as an indirect QCL reference for DL TCI (in case of separate DL/UL TCI) or joint TCI, or an indirect/direct QCL reference for UL TCI (in case of separate DL/UL TCI)
Proposal 3: Define TCI chain for UL TCI and DL TCI separately.
Proposal 4: SRS can be used as the source RS in the UL TCI chain.
Proposal 5: Prefer to define separate TCI chain for serving cell and inter-cell BM.
Proposal 6: For inter-cell BM TCI chain, SSB associated with a different physical cell ID will be included in the TCI chain.
Proposal 7: Don’t define RRM requirements for simultaneous reception of channel/RS with different QCL type D in Rel-17 RAN4 RRM session.
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