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1. Introduction
The following was taken from the latest FL summary (issue 1: Rel-17 unified TCI framework):

	1.1
	Source RS type for DL QCL (Type D, for DL RX spatial filter reference) information for DL common UE-dedicated reception on PDSCH and all/subset of CORESETs


	SSB 
· Yes (13): Ericsson, Samsung, Qualcomm, Intel, vivo, Lenovo/MoM, Xiaomi, CATT, Convida, ZTE, Nokia/NSB, Fraunhofer IIS/HHI
· No (5): Huawei/HiSi, MTK, Apple, Futurewei

SRS for BM
· Yes (13): IDC, Spreadtrum, Nokia/NSB, Apple (with periodic DL RS), ZTE (also need support for SRS beam sweeping), Convida, Samsung, vivo, Lenovo/MoM, Xiaomi, CATT
· No (8): Huawei/HiSi, Ericsson, Intel, Sony, OPPO, Futurewei (need further study), LG, Fraunhofer IIS/HHI



Interested companies ae encouraged to share their arguments for their view.

2. Summary 
2.1 SSB as source RS for DL QCL Type D
Table 1 Companies’ inputs: SSB
	Company
	Input

	Apple
	We still have concern for this proposal.

We think for QCL-TypeA, gNB can provide a TRS as its source, and if we include SSB as QCL-TypeD, there can be the following cases:
· Case 1: TRS is QCLed with a different SSB
· Case 2: TRS is not configured with any QCL-TypeD
· Case 3: TRS is QCLed with the SSB
The first 2 cases would be challenging from UE implementation perspective. For case 1, we worry whether the QCL-TypeA results could be really valid or not. Case 2 would be more severe to UE, as UE may need to maintain additional beam tracking loop for TRS beam tracking, in addition to the problem for case 1. Case 3 may be fine to UE, but the problem is why not to use the same TRS for QCL-TypeD indication?

	OPPO
	We sympathize the analysis of Apple and prefer to keep the same QCL properties as in rel15/16.

	Qualcomm
	We support SSB as QCL-D source. Because in current spec, we may still need to add CSI-RS as QCL-D in the middle even if PDCCH/PDSCH is transmitted by the SSB beam. It is unecessay complexity for UE to maintain the QCL chain. 
For the two case 1 & 2 mentioned by Apple, would same issues happen when CSI-RS for BM as QCL-D? Anyway, we are fine for gNB to avoid such configs or have explicit restrictions for excluding those configs.  

	ZTE
	We prefer to include SSB as a reference RS for determining QCL Type D for DL data and control channel, especially considering that SSB has been agreed as a reference RS for UL TCI state. 

Regarding the candidates from Apple, Case 3 seems to be good way-forward solution. As for CSI-RS for BM, which QCL chains are configured for TRS as follows is up to gNB implementation. 
· SSB -> TRS, w.r.t QCL-TypeD
· SSB -> CSI-RS for BM -> TRS, w.r.t QCL-TypeD 

	Sony
	Recalling the Rel.15/16 QCL rule after RRC connection, SSB could only be referred as QCL-TypeC or TypeD source RS for CSI-RS (TRS, CSI-RS for BM, or CSI-RS for CSI), rather than for DMRS. We believe the reason lies in the narrow bandwidth of SSB (20 PRBs) and/or possibly wide beamwidth of SSB (covering a cell). The same reason seems still hold today in Rel.17. 
So along with the QCL chain issue, we would like to keep the QCL rule unchanged, unless the performance or benefits can be somehow justified. 

	Samsung
	We support having the SSB as a QCL Type-D source for PDCCH/PDSCH. One motivation is with a joint pool for CA, we can have Type D RS as the SSB of one CC, and Type A RS as the TRS of own CC.  We support at least case 3 mentioned by Apple, i.e. the TRS of QCL Type-A for PDCCH/PDSCH is [Type-D] QCLed with SSB. We can further study case 1 and case 2 if there is a strong motivation to support.

	InterDigital
	We also agree that Case 1 and Case 2 should not be supported. In addition, Case 3 is already supported by configuring TRS QCLed with the SSB with the current specification. In that regard, we don’t support the proposal. 

	CATT
	Support the proposal. 

	MediaTek
	We can support using SSB as QCL-TypeD source for data and channel. However, as mentioned by Apple, it is better to associate the same SSB as the QCL-TypeC and QCL-TypeD source for the QCL-TypeA source. That is:
· Support QCL-TypeA with a TRS, and QCL-TypeD with an SSB
· The SSB is a QCL-TypeC and QCL-TypeD source to the TRS (this is supported in Rel-16)
Share the same view with Samsung, CA is one use case. If the new QCL relation is supported, we can have a joint pool of QCL-TypeD sources for CA. 

	Spreadtrum
	Similar view as Sony. There’s a reason why SSB is not supported as QCL source for PDCCH/PDSCH. Besides, the same goal can be achieved by configuring SSB as QCL source of TRS by current spec. In other words, this proposal does not provide additional functional advantage.
There’s one clarification issue that we are only discussing about serving cell SSB here, right?

	APT
	As mentioned by Apple, if we support SSB as QCL-TypeD RS, the reasonable one is Case 3. Nonetheless, if we go with Case 3, there is no much difference from configuring the TRS as QCL-TypeD RS. We are also concerned whether the SSB beamwidth can provide demanded performance for PDCCH/PDSCH reception. Hence, we don’t see much gain provided by the proposal and prefer not to support it. 

	Xiaomi
	We support SSB as source RS for DL QCL Type D. Since SSB has been agreed as a reference RS for UL TCI state. 

	Vivo
	Thanks for the discussion.
There are the following points from our side:
· As already commented by others, SSB has been agreed as the source for UL. Thus for TCI design, SSB should be possible to be used as the QCL-D source;
· We also see the necessity of informing UE on not tracking beams independently on different cell with signaling design. Putting the same RS in the QCL-D would serve such purpose and this would require SSB as the QCL-D source in the most typical cases.

	Docomo
	We support SSB as a QCL Type D source of DL TCI states, considering that SSB has been agreed as a reference RS for UL TCI state.
Similar as Apple’s case 3, we believe it is also important to define the restrictions. For example, for a PDCCH/PDSCH DMRS is configured with TCI state: QCL-TypeA with a TRS#1 and QCL type-D with a SSB (SSB#x),
- If the QCL-TypeD resource RS of the TRS#1 is a SSB, the SSB should be the same as SSB#x.
- If the QCL-TypeD resource RS of the TRS#1 is a CSI-RS, the CSI-RS should be also QCL-TypeD with the SSB#x, and the SSB#x should be the same as the QCL-TypeC resource SSB of the TRS#1.


	Convida Wireless
	Support SSB as QCL-D source.
It seems OK to have the TRS QCL-D source to be the same SSB, i.e. Case 3 can be supported.

	Nokia/NSB
	Support SSB as source of QCL Type D. For Apples comments, we are open for further discussion whether any of these cases needs to be prevented. 

	Futurewei
	We sympathize the analysis of Apple and Sony and still have concern on the proposal. We prefer keeping the same QCL chain rule as defined in R15/16.

	Mod
	The above discussion on ‘SSB as direct QCL Type D source RS’ (issue 1: only for intra-cell) can be summarized as follows.
· Support: Qualcomm, ZTE, Samsung, CATT, MediaTek, Xiaomi, vivo, NTT Docomo, Convida, Nokia/NSB
· Restriction: TRS used for QCL Type-A source RS, with TRS Type-C/D QCL-ed with SSB
· Avoid unnecessary ‘middle man’ (CSI-RS) which complicates QCL Type D chain and uses up CSI-RS resource(s)
· SSB has been agreed a source RS for UL spatial relation
· Applicability for joint TCI pool for CA/multi-cell: separate Type-A with CSI-RS, common Type-D with SSB
· Against: Apple, OPPO, Sony, IDC, Spreadtrum, APT, Futurewei  
· Keeping same QCL rule as Rel-15/16 (not adding TRS-SSB pair for Type1/2 QCL)
· With TRS for QCL-A, unless TRS is QCL-ed with SSB, TRS is either invalid for Type-A or requires 2 tracking loops. But if TRS is QCL-ed with SSB, motivation for supporting SSB for Type-D source RS is less compelling 

Q1.1: Would the following proposal be acceptable to all?

Proposal: On Rel-17 unified TCI framework, in case of intra-cell beam management, support SSB as a direct DL QCL Type-D source RS with the following restriction: 
· A CSI-RS for tracking (TRS) is used as the companion DL QCL Type-A source RS where the TRS is QCL Type-C/D-ed with the SSB

	Apple
	Thank you for the update, but we still fail to see the necessity for the proposal. 
We do not think the arguments provided good technical justification. To allow SSB configuration for UL is not a good reason to do the same thing for DL, since DL is different and we cannot skip TRS configuration. So since TRS is already there, why not using TRS?

In addition, to configure a single DL RS for multiple-CC beam indication would force gNB to configure PCell SSB with regard to RLM. So we can only see drawback without benefit.

	CATT
	Support the proposal. 

	Huawei, HiSilicon
	We assume the latest FL proposal is to support SSB as direct Type-D QCL source for UE-specific PDCCH/PDSCH, and we share similar understanding as Apple that there is not enough technical justification.
· As gNB is mandated to configure CSI-RS for tracking since R15, a UE can obtain TypeA and TypeD QCL from the same CSI-RS for tracking, without potential mismatch across delay/frequency/beam domains, as in R15/16. 
· If, as captured in the first sub-bullet of the proposal above, the companion CSI-RS for tracking for TypeA QCL is expected to be QCLed with the SSB, there is even less motivation to introduce such QCL combination, as gNB can just indicate the same CSI-RS for tracking for both TypeA and TypeD QCL. 
· In addition, to support such additional combination will only embed extra overhead into R17 TCI framework, but without clear technical benefit. 



2.2 SRS for BM as source TS for DL QCL Type D

Table 2 Companies’ inputs: SRS for BM
	Company
	Input

	Apple
	We are ok with the proposal if a periodic DL RS should be configured as the spatial relation source for SRS. By configuring spatial relation source, we mean the DL RS is used to provide a QCL reference. Then UE can transmit SRS resources around the source direction, so as to skip the beam refinement and reporting procedure. 

	OPPO
	We have concern on this proposal.  In our view, configuring SRS as QCL-typeD does not reduce the requirement on DL CSI-RS transmission.  Instead, it would require transmission of SRS for BM, which is supposed to be unnecessary for a UE supporting beam correspondence.

First of all, for a UE who can support using SRS for BM as QCL-TypeD is a UE with the capability of beamCorrespondenceWithoutUL-BeamSweeping. A UE with the capability of beamCorrespondenceWithoutUL-BeamSweeping fulfils the beam correspondence requirement without the uplink beam sweeping. That means the UE does not send SRS for uplink beam sweeping. But using SRS for BM as QCL-TypeD would enforece the UE to transmit uplink beam sweeping and that contradict with the definition of this UE capability.

Secondly, it does not reduce the overhead of CSI-RS transmission.  For a SRS for BM, we still need to transmit one DL periodic RS as the path loss RS for that SRS.  And, if we follow Apple’s suggestion, we would still need to configure one periodic DL RS as the spatial relation for that SRS resource. Given that, why do not we just configure the periodic DL RS as the QCL-TypeD RS. It does not reduce overhead of reference signal, but increase the overhead, In addition to the CSI-RS transmission, the UE would have to transmit SRS for BM, which is not needed for those UEs according to the current design.

	Qualcomm
	First, can someone describe the benefit of using SRS for BM as DL QCL-D? Also, our understanding is that we may still need DL RS as TRS for QCL-A in this case, right?

	ZTE
	In order to guarantee the benefit of using SRS for BM as QCL-TypeD, we need to consider whether we need to introduce beam refinement for SRS for BM across a reference beam, like repetition configuration for DL CSI-RS. If introduced, the SRS for BM can be considered for both UL beam refinement, e.g., U2 and U3, and joint beam sweeping between DL and UL, like P2/P3+U2/U3, with low latency of beam alignment.

Also, when SRS for BM is configured as QCL-TypeD, TRS for QCL-TypeA should be considered as in DL TCI state, in our views.

	Sony
	From Rx beam stability perspective, DL RS configured as QCL-TypeD RS for a UE to track normally would not change due to UE’s moving, rotation, etc. The UE only needs to retune its Rx beam for DL reception. But if SRS configured as QCL-TypeD RS under such circumstances, the UE may lose the DL beam track. 

To address this issue, if we follow the way that configuring a DL RS as SpatialRelation for the SRS, then we sympathize what OPPO mentioned. Why not use that DL RS directed as QCL-TypeD RS?  

	Samsung
	We support SRS for BM as source RS in the TCI state for DL channels. We agree with Apple that the SRS for BM used a source RS in the TCI state should be a periodic RS. 
Regarding the questions raised by Oppo and Qualcomm, this can be beneficial when multiple SRS resources (whether for UL Tx fine tuning or UE rotation)  have the same DL source RS, with joint TCI state indication, we can just include the SRS resource ID in the TCI state, which would imply the DL source RS for DL channels.

	InterDigital
	We support the proposal and agree with Apple and Samsung that SRS for BM should be supported as a source RS of DL TCI state. 

	CATT
	Support the proposal. We are fine with Apple’s proposal that the SRS may be provided with a DL RS as its spatial source, but prefer to keep this provision optional as this moment. In addition we think this SRS can be either periodic or aperiodic. 

	Spreadtrum
	Support the proposal. Supporting SRS as DL QCL source can save the overhead and latency caused by DL beam measurement and reporting when UL BM is configured. The configuration of QCL Type-A RS for DL and pathloss RS for UL remains unchanged.

	APT
	We share views with OPPO and Sony. We don’t see much benefit from supporting this proposal. 

	Xiaomi
	We support SRS for BM as source TS for DL QCL Type D. we are fine that the SRS should be configured with a periodic DL RS as the spatial relation source. It will provide benefits for joint TCI state indication for both UL and DL channels. 

	vivo
	We are supportive of using SRS as DL QCL-D source:
· Using SRS as DL QCL-D source would reduce UE’s effort on tracking DL beams; 
· Using SRS as DL QCL-D are also helpful for latency reduction with gNB tracking UL beams;
· Using SRS as DL QCL-D source would reduce DL RS overhead.

	LG
	We have a concern to support SRS for BM as DL QCL source and agree with OPPO and Sony’s comments that the benefit from this proposal is not clear considering that DL RS is still needed for pathloss estimation at least. Another issue is that ‘QCL’ is defined as a relation between received antenna ports at UE side in TS38.214. So, UL port cannot be a QCL reference by the definition of QCL.

	Docomo
	From Docomo perspective, our main use-case is the beam correspondence at UE, i.e. gNB configures DL RS as QCL source of UL/DL TCI states. But, we have no objection and fine with the proposal.

	Convida Wireless
	Support SRS for BM as DL QCL-D source.

A DL RS on wide beam, e.g. SSB, seems to be needed, e.g. for pathloss. However, narrow beam CSI-RS for P2/P3 wouldn’t be needed. Also corresponding UE measurement and reporting can be skipped. 

We also think a TRS for QCL-A would still be needed for DL channels. In our understanding, the TRS would also be QCL-D with the same SRS. The UE would use the same beam for receiving TRS and PDCCH/PDSCH, i.e. the beam used for transmitting the SRS.

	Nokia/NSB
	We support SRS as QCL type-D source RS of DL TCI.
As response to OPPO’s comment, we may have option to replace configuration of CSI-RS by BM SRS. So it would be true that the reduction of CSI-RS overhead is neither free nor always be possible. Anyway, considering UE would have more complicated antenna configuration at Rel-17, we suggest to provide further options on how to find/configured DL beams.
As response to LGE’s first comment, let me note that even in the current spec, UE is not expected to measure pathloss from each of QCL source RS. So the configuration of SRS as QCL source would not mean we need changes on PL-RS configuration or operation. 
As response to LGE’s second comment, we have exactly same issue on configuring QCL source for UL TCI. So let’s discuss this one as general issue on how to define TCI in Rel-17, rather than a specific issue related with SRS as DL QCL source. 

	Fraunhofer IIS/HHI
	We have concerns in supporting SRS for BM as a QCL-typeD source RS for DL transmissions for the following reasons:
· In our understanding, SRS for BM is commonly used for uplink sounding when there is no beam correspondence. Therefore, using an uplink sounding RS as a downlink reception source when there is no beam correspondence may result in beam mismatches.
· Some companies suggested that the DL RS used as a source for BM-SRS can be used as the spatial relation source. The BM-SRS may not always be assigned a spatial relation and it does not have any default spatial relation as well (it is left out of the default spatial relation assumptions in Rel-16). It is used for the UE to sound the uplink channel by itself to determine a suitable UL beam. Hence, this suggestion may not be fully applicable to BM-SRS.

	Futurewei
	We shared similar concern raised by Oppo and LG and it is unclear to us the benefit of using SRS for BM as source TS for DL QCL Type D.

	Mod
	The above discussion on ‘SRS for BM as direct QCL Type D source RS’ (issue 1: only for intra-cell) can be summarized as follows.
· Support: Apple, ZTE, Samsung, IDC, CATT, Spreadtrum, Xiaomi, vivo, NTT Docomo, Convida, Nokia/NSB 
· Possible restrictions: 1) a periodic DL RS is configured as the UL spatial reference, 2) TRS as DL QCL Type-A source RS, 3) either P or AP 
· Can be used for UL, DL, or joint UL/DL beam refinement (noting that QCL Type-A RS tends to be of wider beams)
· Multiple SRS resources can be associated with the same DL source RS
· DL RS overhead reduction for measurement/reporting 
· UE complexity reduction in DL beam tracking and latency reduction for UE tracking UL beams
· Additional source RS type for joint DL/UL TCI
· Against: OPPO, Qualcomm, Sony, APT, LG, Fraunhofer IIS/HHI, Futurewei 
· No overhead reduction since DL RS is still needed for pathloss estimation  
· Still need TRS for DL QCL Type-A source RS

Q2.1: Would the following proposal be acceptable to all?

Proposal: On Rel-17 unified TCI framework, in case of intra-cell beam management, support SRS for BM as a direct DL QCL Type-D source RS with at least one of the following restrictions: 
· A CSI-RS for tracking (TRS) is used as the companion DL QCL Type-A source RS 
· A periodic DL RS is used as a source RS of the SRS

	Apple
	We are ok with the proposal in general, but we suggest the following editorial change.

Proposal: On Rel-17 unified TCI framework, in case of intra-cell beam management, support SRS for BM as a direct DL QCL Type-D source RS with at least one of the following restrictions: 
· A CSI-RS for tracking (TRS) is used as the companion DL QCL Type-A source RS 
· A periodic DL RS shall be configured to provide the reference to determine the spatial relation for the SRS

	CATT
	We are in principle OK with the proposal. One minor suggested change is to leave DL source RS of QCL-typeD for SRS to be optional. A minor wording change is suggested below: 

Proposal: On Rel-17 unified TCI framework, in case of intra-cell beam management, support SRS for BM as a direct DL QCL Type-D source RS with at least one of the following restrictions: 
· A CSI-RS for tracking (TRS) is used as the companion DL QCL Type-A source RS 
· A periodic DL RS is optionally used as a source RS of the SRS

	Huawei, HiSilicon
	We assume the latest FL proposal is to support SRS for BM as direct Type-D QCL source for UE-specific PDCCH/PDSCH. Similar to our comment in Section 2.1, we don’t think there is enough technical justification.
· If CSI-RS for tracking is to be provided as TypeA QCL source anyway, there seems no motivation to additionally provide SRS for BM as TypeD QCL source, as gNB is mandated to configure CSI-RS for tracking since R15 and can indicate UE to obtain TypeA and TypeD QCL from the same CSI-RS for tracking. 
· If a periodic CSI-RS for BM/tracking is mandated to be configured as source spatial relation RS for the SRS for BM, this periodic CSI-RS can be used for TypeD QCL indication for PDCCH/PDSCH directly, without bridging through SRS for BM. If an SSB is mandated to be configured as source spatial relation RS for the SRS for BM, the gNB can simply indicate the CSI-RS for tracking that is QCLed to this SSB as Type QCL source for PDCCH/PDSCH directly, which does not require a spec change.
· For SRS for BM without a periodic DL RS as spatial relation source, we are not sure how the gNB is expected to pair CSI-RS for tracking (its exact Rx beam is up to UE, as QCL indication is merely assistance information) and such SRS for BM (its Tx beam is totally up to UE) and then indicate to UE without creating a confusion... 



