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1. Introduction
A moderator summary of maintenance issues related to Rel-17 FeMIMO HST-SFN based on contributions submitted to RAN1#110bis-e is provided. Based on the discussions in Round 0 which is summarized in R1-2210401, Issues 2,3 and 4 were identified for further discussion and the following email thread was assigned to discuss the issues in this summary:
[110bis-e-R17-MIMO-08] Email discussion on remaining maintenance issues on HST-SFN by October 17 – Avik (Inlte)
· Issue 2: Default QCL Assumption (R1-2208760)
· For alignment CRs: SFN Dynamic Switching Terminology in 38.214 (R1-2210076) and Default UL beam setup for SFN PDCCH (R1-2210077)

This document summarizes the Round 1 discussion. 
2. Maintenance Issues
1. 
2. 
Issue 2: Default QCL Assumption

One company, ZTE, has provided a draft CR on default QCL assumptions for prioritizing PDCCH reception when associated CORESET overlaps with SFN-PDSCH [3] regardless of whether one or two TCI states are configured for CORESET. The summary of proposed changes is provided below.
Table 2: Summary of Issue 2
	Issue (summary of CR proposal)
	Company inputs (if any)

	Draft CR for TS 38.214 Section 5.1.5 provided in [3]:
Summary of change: In the case of SFN based transmission is configured for PDCCH and not configured for PDSCH, the reception of PDCCH should have higher priority, regardless of ‘with single active TCI state’ or not. Then, one editorial typo is corrected.
	· Support TP in [3] (3): Apple, LGE, Lenovo,  
· Keep current spec (6): Samsung, QC, Google, Ericsson, vivo, DOCOMO



Round 1 Discussion

	Company Name
	Company inputs (if any)

	Mod
	This issue needs further discussion. Companies are encouraged to provide their views on the CR in [3] and especially, respond to the following comment from NTT DOCOMO in Round 0:
	Not essential. We made an agreement in RAN1#110, and “with single active TCI state” was a compromised solution from Qualcomm. To our understanding, the reason of “with single active TCI state” is that in case of two active TCI state on the overlapped CORESET, “prioritize the reception of PDCCH with two active TCI states” is unclear on which condition the overlapped PDSCH with one active TCI state can be received. The proposed CR does not solve this issue.


 Based on first round of comments, FL proposal for Issue 2 will be provided.

	Apple
	We are supportive of the CR

	Samsung
	Last meeting, actually we proposed the version without “with single active TCI state”, and this was accepted as the current text “with single active TCI state” which was a compromised solution from Qualcomm as Docomo mentioned. Basically we are fine with discussing the condition of overlapped CORESET whether it can be activated only one, or, both one and two. We are supportive the TP from ZTE.
If we delete “with single active TCI state”, and PDSCH is overlapped with CORESET activated with 2 TCI states, our understanding is that the PDSCH can be received by both QCL-TypeDs of the CORESET, or one of two QCL-TypeD of the CORESET. We are fine for further discuss on this.

	QC
	We are not supportive of the CR. This issue has been discussed extensively in the last meeting. First, it is not an essential neither critical change. The only reason it was added is to follow legacy behavior which is only valid for single TCI-CORESET with QCL Type D different the default beam of the PDSCH. That is why the restriction was added as we discuss the scheme of single TRP PDSCH. 
Deleting the ‘single active TCI state’ would make the specification unclear and cause confusion which one TCI state of the CORESETs and whether TCI state has QCL-TypeD. At the end, it will be to UE implementation how to determine the Rx beam for that scenario. 

	Ericsson
	We agree with FL that the change is not essential.

	Google
	Tend to agree that removing “single active TCI state” still leaves hole in SPEC and makes SPEC unclear. 

	LG
	It makes sense that PDCCH have higher priority than PDSCH regardless of how many TCI states are activated for the PDCCH. If PDCCH with two TCI states is prioritized over PDSCH, it may be up to UE implementation whether UE receives the PDSCH by both QCL-TypeDs of the CORESET, or one of two QCL-TypeD of the CORESET.

	vivo
	We support to remove “single active TCI state”

	Lenovo
	We are fine to remove “single active TCI state” on account that UE Rx beam may be determined based on UE implementation as explained by Samsung and LG.

	ZTE
	Thanks for the further explanation from DOCOMO (in offline), QC and Samsung.
We understand that the current specification only aims to capture the case that PDSCH with single default beam is overlapped with the PDCCH associated with that CORESET with single active TCI state. For the case of CORESET with two active TCI states , there is no UE behavior according to the outcome from the last meeting. 
We have no doubt of the outcome. However, the current text will cause literal ambiguity of the overlapped PDSCH. To avoid this, alternatively, how about the following update to capture the above “outcome”?
<Unchanged text omitted>
· If a UE is not configured with sfnSchemePdsch, and the UE is configured with sfnSchemePdcch set to 'sfnSchemeA' and there is no TCI codepoint with two TCI states in the activation command and the CORESET with the lowest ID in the latest slot is indicated with two TCI states, the UE may assume that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) associated with the first TCI state of two TCI states indicated for the CORESET. In this case, if the qcl-Type is set to 'typeD' of the PDSCH DM-RS is different from that of the PDCCH DM-RS associated with that CORESET with single acitve TCI state, and which they overlap in at least one symbol, the UE is expected to prioritize the reception of PDCCH associated with that CORESET with single active TCI state. This also applies to the intra-band CA case (when PDSCH and the CORESET are in different component carriers).
<Unchanged text omitted>

	DOCOMO
	We are not ok with the original TP. It was discussed in RAN1#110, and modified version was agreed finally. We should respect the agreement.
Thank ZTE for the updated TP. We are open for the updated TP, because it has the same UE behavior as previous agreement. For the updated TP, we suggest to update as below. 
1. “CORESET with single active TCI state” is new word in this paragraph, where this CORESET is different from “two TCI states indicated for the CORESET” in previous sentence. So, I changed “that” to “a”. 
2. There was one typo of “active”. 
3. The last “PDCCH” means the “CORESET with single active TCI state”, so I added “the”. 
The final proposal should also capture the correction of typo of “with” as in the original TP in R1-2208760.
<Unchanged text omitted>
· If a UE is not configured with sfnSchemePdsch, and the UE is configured with sfnSchemePdcch set to 'sfnSchemeA' and there is no TCI codepoint with two TCI states in the activation command and the CORESET with the lowest ID in the latest slot is indicated with two TCI states, the UE may assume that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) associated with the first TCI state of two TCI states indicated for the CORESET. In this case, if the qcl-Type is set to 'typeD' of the PDSCH DM-RS is different from that of the PDCCH DM-RS associated with a CORESET with single active TCI state, and which they overlap in at least one symbol, the UE is expected to prioritize the reception of the PDCCH associated with that CORESET with single active TCI state. This also applies to the intra-band CA case (when PDSCH and the CORESET are in different component carriers).
<Unchanged text omitted>

	Samsung
	Thank ZTE and Docomo for your effort. We can live with Docomo’s TP.	

	vivo
	Thanks for ZTE and DOCOMO’s efforts. Originally, we are open to remove “single active TCI state”. However, if companies have concerns on it, we can also accept to keep the current spec.
Regarding ZTE’s revision, we think it’s unnecessary if the meaning of the sentence is not changed. Since in the current spec TS 38.214, there are many almost the same expression for default UE behavior when PDSCH overlapping with PDCCH as follows. I guess the editor tends to keep a unified expression for those issues.
[bookmark: _Hlk498002628][bookmark: _Hlk500790716]Independent of the configuration of tci-PresentInDCI and tci-PresentDCI-1-2 in RRC connected mode, if the UE is not provided dl-OrJoint-TCIStateList-r17, and if the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL and at least one configured TCI state for the serving cell of scheduled PDSCH contains qcl-Type set to 'typeD', 
-	the UE may assume that the DM-RS ports of PDSCH(s) of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) used for PDCCH quasi co-location indication of the CORESET associated with a monitored search space with the lowest controlResourceSetId in the latest slot in which one or more CORESETs within the active BWP of the serving cell are monitored by the UE. In this case, if the qcl-Type is set to 'typeD' of the PDSCH DM-RS is different from that of the PDCCH DM-RS with which they overlap in at least one symbol, the UE is expected to prioritize the reception of PDCCH associated with that CORESET. This also applies to the intra-band CA case (when PDSCH and the CORESET are in different component carriers). 
-	If a UE is configured with enableDefaultTCI-StatePerCoresetPoolIndex and the UE is configured by higher layer parameter PDCCH-Config that contains two different values of coresetPoolIndex in different ControlResourceSets, 
-	the UE may assume that the DM-RS ports of PDSCH associated with a value of coresetPoolIndex of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) used for PDCCH quasi co-location indication of the CORESET associated with a monitored search space with the lowest controlResourceSetId among CORESETs, which are configured with the same value of coresetPoolIndex as the PDCCH scheduling that PDSCH, in the latest slot in which one or more CORESETs associated with the same value of coresetPoolIndex as the PDCCH scheduling that PDSCH within the active BWP of the serving cell are monitored by the UE. In this case, if the 'QCL-TypeD' of the PDSCH DM-RS is different from that of the PDCCH DM-RS with which they overlap in at least one symbol and they are associated with same value of coresetPoolIndex, the UE is expected to prioritize the reception of PDCCH associated with that CORESET. This also applies to the intra-band CA case (when PDSCH and the CORESET are in different component carriers).
[bookmark: _Hlk55126218][bookmark: _Hlk54797144]-	If a UE is configured with enableTwoDefaultTCI-States, and at least one TCI codepoint indicates two TCI states, the UE may assume that the DM-RS ports of PDSCH or PDSCH transmission occasions of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) associated with the TCI states corresponding to the lowest codepoint among the TCI codepoints containing two different TCI states. When the UE is configured by higher layer parameter repetitionScheme set to 'tdmSchemeA' or is configured with higher layer parameter repetitionNumber, and the offset between the reception of the DL DCI and the first PDSCH transmission occasion is less than the threshold timeDurationForQCL, the mapping of the TCI states to PDSCH transmission occasions is determined according to clause 5.1.2.1 by replacing the indicated TCI states with the TCI states corresponding to the lowest codepoint among the TCI codepoints containing two different TCI states based on the activated TCI states in the slot with the first PDSCH transmission occasion. In this case, if the 'QCL-TypeD' in both of the TCI states corresponding to the lowest codepoint among the TCI codepoints containing two different TCI states is different from that of the PDCCH DM-RS with which they overlap in at least one symbol, the UE is expected to prioritize the reception of PDCCH associated with that CORESET. This also applies to the intra-band CA case (when PDSCH and the CORESET are in different component carriers)
-	If a UE is not configured with sfnSchemePdsch, and the UE is configured with sfnSchemePdcch set to 'sfnSchemeA' and there is no TCI codepoint witih two TCI states in the activation command and the CORESET with the lowest ID in the latest slot is indicated with two TCI states, the UE may assume that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) associated with the first TCI state of two TCI states indicated for the CORESET. In this case, if the qcl-Type is set to 'typeD' of the PDSCH DM-RS is different from that of the PDCCH DM-RS with which they overlap in at least one symbol, the UE is expected to prioritize the reception of PDCCH associated with that CORESET with single active TCI state. This also applies to the intra-band CA case (when PDSCH and the CORESET are in different component carriers).
-	In all cases above, if none of configured TCI states for the serving cell of scheduled PDSCH is configured with qcl-Type set to 'typeD', the UE shall obtain the other QCL assumptions from the indicated TCI state(s) for its scheduled PDSCH irrespective of the time offset between the reception of the DL DCI and the corresponding PDSCH.
Therefore, we think keeping the current spec is enough.

	Mod
	Thanks for the good effort from ZTE and DOCOMO on trying to converge on an acceptable TP. However, given the views so far, it seems that more companies are OK to keep the current specification and any TP so far has not been acceptable to all companies. Therefore, the FL proposal for this issue is to keep the current specification. 
Since we have till 17th October for discussion on this email thread, companies can continue discussion in case an acceptable TP can be produced. 

	ZTE
	Thanks for companies and FL’s comment so far.
Vivo pointed out the unified writing in different parts to align the description of default UE behavior. The main difference is that this bullet aims to capture PDSCH with single default beam is overlapped with the PDCCH associated with that CORESET with single active TCI state. If keeping the current wording, it is still hard to distinguish the CORESET is associated with one or two active TCI states. DOCOMO’s revision is more helpful to address this literal issue, we suggest to adopt it to make the specification clear.
As per DOCOMO’s reminder, we also capture the revision that change the spelling “witih” to “with”.
<Unchanged text omitted>
· If a UE is not configured with sfnSchemePdsch, and the UE is configured witih sfnSchemePdcch set to 'sfnSchemeA' and there is no TCI codepoint with two TCI states in the activation command and the CORESET with the lowest ID in the latest slot is indicated with two TCI states, the UE may assume that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) associated with the first TCI state of two TCI states indicated for the CORESET. In this case, if the qcl-Type is set to 'typeD' of the PDSCH DM-RS is different from that of the PDCCH DM-RS associated with a CORESET with single active TCI state, and which they overlap in at least one symbol, the UE is expected to prioritize the reception of the PDCCH associated with that CORESET with single active TCI state. This also applies to the intra-band CA case (when PDSCH and the CORESET are in different component carriers).
<Unchanged text omitted>



Issue 3: SFN Dynamic Switching Terminology in 38.214
A joint draft CR from Ericsson and Qualcomm has been submitted to align terminology of TS 38.214 with UE capability parameters in TS 38.306 [4]. The summary of proposed changes is provided below. 
Table 3: Summary of Issue 3
	Issue (summary of CR proposal)
	Company inputs (if any)

	Draft CR for TS 38.214 Section 5.1.5 provided in [4]:
Summary of change: 
Change 1: Replace undefined terminology and acronym “SFN PDSCH and non-SFN PDSCH” with correct UE capability parameters from 38.306.
Change 2: Replace undefined UE capability “[dynamicSFN]” with correct UE capability parameters from 38.306.
Change 3: Add UE capability parameter sfn-DefaultDL-BeamSetup-r17 before “DCI scheduling without TCI field” to clarify the related UE capability.

	· Discuss (15): Samsung, Nokia/NSB, Spreadtrum, vivo, LG, Lenovo, OPPO, ZTE, Ericsson, Google, QC, Apple, DOCOMO, CATT
· Not Discuss:



Round 1 Discussion (Closed)

Offline Proposal 3:
The text proposal in R1-2210076 is accepted for alignment CR for TS 38.214 Section 5.1.5
	Company Name
	Company inputs (if any)

	Mod
	Based on comments from Round 0, Offline proposal 3 is provided for Issue 3. Companies are requested to provide their comments on the proposal

	Apple
	We are fine with the alignment CR

	Samsung
	We are okay with the alignment CR.

	QC
	Support the alignment CR.

	Ericsson
	Support the alignment CR.

	Google
	Support 

	LG
	Support 

	vivo
	Support

	Lenovo
	Support

	ZTE
	Support the alignment CR.

	Docomo
	Support.

	Mod
	Since this is acceptable to all companies, moving to EMAIL THREAD for endorsement



Issue 4: Default UL beam setup for SFN PDCCH
One company, Ericsson, has submitted a draft CR on default UL beam setup for SFN-PDCCH in [5]. The summary of changes is provided in Table 4. 
Table 4: Summary of Issue 4
	Issue (summary of CR proposal)
	Company inputs (if any)

	Draft CR for TS 38.214 Sections 6.1 and 6.2.1 provided in [5]:
Summary of change: 
Change 1: Replace undefined UE capability “[DefaultBeamPL-ForPUSCH-SfnPdcch]” with related UE capability parameter from 38.306.
Change 2: Replace undefined UE capability “[DefaultBeamPL-ForSRS-SfnPdcch]” with correct UE capability parameter from 38.306.
	· Discuss (15): Samsung, Nokia/NSB, Spreadtrum, vivo, LG, Lenovo, OPPO, ZTE, Ericsson, Google, QC, Apple, DOCOMO, CATT
· Not Discuss:



Round 1 Discussion (Closed)

Offline Proposal 4:
The text proposal in R1-2210077 is accepted for alignment CR for TS 38.214 Sections 6.1 and 6.2.1

	Company Name
	Company inputs (if any)

	Mod
	Based on comments from Round 0, Offline proposal 4 is provided for Issue 4. Companies are requested to provide their comments on the proposal.

	Apple
	We are fine with the alignment CR

	Samsung
	We are okay with the alignment CR.

	QC
	Support the alignment CR.

	Ericsson
	Support the alignment CR.

	Google
	Support 

	LG
	Support 

	vivo
	Support

	Lenovo
	Support

	ZTE
	Support the alignment CR.

	Docomo
	Support.

	Mod
	Since this is acceptable to all companies, moving to EMAIL THREAD for endorsement
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