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Introduction
According to R17 FeMIMO WID [1], the following objective is included in the scope:
	2.	Enhancement on the support for multi-TRP deployment, targeting both FR1 and FR2:
…
d.	Enhancement to support HST-SFN deployment scenario:
i.	Identify and specify solution(s) on QCL assumption for DMRS, e.g. multiple QCL assumptions for the same    DMRS port(s), targeting DL-only transmission
ii.	Evaluate and, if the benefit over Rel.16 HST enhancement baseline is demonstrated, specify QCL/QCL-like relation (including applicable type(s) and the associated requirement) between DL and UL signal by reusing the unified TCI framework



In this paper, we will present our opinions on this issue.

Discussion
Scheme 2
For UE based scheme, we already have scheme 1. The benefit of scheme 2 over scheme 1 is not clear. In addition, additional overhead is introduced by scheme 2. Given limited RAN1 time, we prefer not to support scheme 2.
Proposal 1: Not support scheme 2.

SFN for CSS:
Last meeting, we have some discussions on whether PDCCH candidates associated with CSS can be configured with scheme 1. The common understanding among group is that only PDCCH candidates associated with CSS type3 can be considered to be configured with SFN scheme. But the details have not achieved consensus, and the following agreement is achieved [2].
	Agreement
For CSS associated with SFN CORESET, study the following alternatives and down-select in RAN1#107e:
· Alt 2: UE doesn’t expect PDCCH candidates in CSS to be associated with CORESET activated with two TCI states, except for CSS type 3 associated with CORESET configured with scheme 1
· Alt 3: If PDCCH candidates in CSS 0/0A/1/2/3 are associated with CORESET that activated with two TCI states, the first TCI state is applied for the CSS reception, except for CSS type 3 associated with CORESET configured with scheme 1. 
· For CSS type 3 associated with CORESET configured with scheme 1,  both TCI states can be applied for the CSS reception. 


The key difference between Alt 2 and Alt 3 lies in that whether CSS type 0/0A/1/2 associated with CORESET can be activated with two TCI states. Given the previous agreements, that whether PDCCH candidates associated with CORESET is SFN transmission can be identified by the number of activated TCI state of CORESET and RRC signaling. In our understanding, typically CSS type 0/0A/1/2 are associate with CORESET 0, which is mainly for initial access, and  can not be configured with SFN scheme as one consensus among group. Thus, we think there is unnecessary to configure the CORESET, e.g., CORESET 0, with SFN scheme, to complex UE’s implementation with additional judgement. We prefer Alt2, and it is simple and clean.
Proposal 2: For CSS associated with SFN CORESET, support Alt2.

PDCCH monitoring:
Regarding PDCCH monitoring, the following agreement has been achieved [3]:
	Agreement
[bookmark: OLE_LINK2]When a CORESET is activated with two TCI states which overlaps with another CORESET, support extension of Rel-15 prioritization rule for PDCCH monitoring of PDCCH candidates in overlapping monitoring occasions with different QCL-TypeD
· FFS: Prioritization rule considers CORESETs indicated with 1 and/or 2 TCI states 
· Supports identifying two QCL-TypeD properties for multiple overlapping CORESETs
· UE capability is introduced
· FFS other details
· FFS: Strive to have same / similar solution as discussed under AI 8.1.2.1


[bookmark: OLE_LINK1]In Rel-15/16, if a UE is configured for single cell operation or for operation with carrier aggregation in a same frequency band, and monitors PDCCH candidates in overlapping PDCCH monitoring occasions in multiple CORESETs that have same or different QCL-TypeD properties on active DL BWP(s) of one or more cells, the UE monitors PDCCHs only in a CORESET, and in any other CORESET from the multiple CORESETs having same QCL-TypeD properties as the CORESET, on the active DL BWP of a cell from the one or more cells, which corresponds to the CSS set with the lowest index in the cell with the lowest index containing CSS, if any; otherwise, to the USS set with the lowest index in the cell with lowest index, and the lowest USS set index is determined over all USS sets with at least one PDCCH candidate in overlapping PDCCH monitoring occasions.
In Rel-17, if UE supports scheme 1 and/or gNB Doppler pre-compensation, it implies that UE could simultaneously receive two different QCL-typeD properties RSs.  In our understanding, CSS still should be with high priority no matter which type of CORESET it is associated with, and should keep consistence with AI8.1.2.1. Thus, we prefer to reuse legacy priority rule to identify the first QCL-TypeD property, and then, identify the second QCL-TypeD according to one of the SS sets that is linked with a CORESET with one of two QCL-TypeDs as the first QCL-TypeD among the multiple overlapping CORESETs; and in case of multiple such CORESETs, Rel. 15 priority order is followed for the second QCL-TypeD determination. 
Proposal 3: When a CORESET is activated with two TCI states which overlaps with another CORESET, in an overlapping PDCCH monitoring occasion, 
· Reuse legacy priority rule to identify the first QCL-TypeD property, and then, identify the second QCL-TypeD according to one of the SS sets that is linked with a CORESET with one of two QCL-TypeDs as  the first QCL-TypeD property among the multiple overlapping CORESETs; and
· In case of multiple such CORESETs, Rel. 15 priority order is followed for the second QCL-TypeD determination.

PTRS enhancement
In Rel-15, PTRS is introduced to assist UE/gNB to do phase noise estimation. For DL, up to two PTRS ports could be configured. If two PTRS ports are configured, they should be associated with different DMRS CDM group. Each PTRS port is associated with the strongest port among DMRS ports or corresponding CDM group.
For scheme 1 and/or gNB pre-compensation scheme, the same DMRS port(s) are configured with two TCI states. In general, each TCI state is corresponding to one transmitter and the phase noise from different transmitters are different. In other words, each TCI state shall be associated one PTRS respectively. In light of Rel-15, the same DMRS port(s) is only associated with one PTRS port. Thus, to ensure the performance of scheme 1 and/or gNB pre-compensation scheme, we support to enhance PTRS. One simple way is to introduce one additional resourceElementOffset for 2nd PTRS port, the value of which is different from the value of the existed resourceElementOffset.
Proposal 4: Support RRC signaling to configure two PTRS ports when PDSCH/PDCCH configured with SFN scheme 1 or gNB Doppler pre-compensation, and to introduce one additional resourceElementOffset.

Conclusion 
In this contribution, we provide our opinions on HST-SFN deployment scenario:
Proposal 1: Not support scheme 2.
Proposal 2: For CSS associated with SFN CORESET, support Alt2.
Proposal 3: When a CORESET is activated with two TCI states which overlaps with another CORESET, in an overlapping PDCCH monitoring occasion, 
· Reuse legacy priority rule to identify the first QCL-TypeD property, and then, identify the second QCL-TypeD according to one of the SS sets that is linked with a CORESET with one of two QCL-TypeDs as  the first QCL-TypeD property among the multiple overlapping CORESETs; and
· In case of multiple such CORESETs, Rel. 15 priority order is followed for the second QCL-TypeD determination.
Proposal 4: Support RRC signaling to configure two PTRS ports when PDSCH/PDCCH configured with SFN scheme 1 or gNB Doppler pre-compensation, and to introduce one additional resourceElementOffset.
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