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1. Introduction
In this summary, the term “item 1” refers to the first item in the Rel.17 NR FeMIMO WID, i.e. multi-beam enhancement:
	1. Enhancement on multi-beam operation, mainly targeting FR2 while also applicable to FR1: 
a. Identify and specify features to facilitate more efficient (lower latency and overhead) DL/UL beam management for intra-cell and inter-cell scenarios to support higher UE speed and/or a larger number of configured TCI states:
i. Common beam for data and control transmission/reception for DL and UL, especially for intra-band CA
ii. Unified TCI framework for DL and UL beam indication
iii. Enhancement on signaling mechanisms for the above features to improve latency and efficiency with more usage of dynamic control signaling (as opposed to RRC)
iv. For inter-cell beam management, a UE can transmit to or receive from only a single cell (i.e. serving cell does not change when beam selection is done). This includes L1-only measurement/reporting (i.e. no L3 impact) and beam indication associated with cell(s) with any Physical Cell ID(s) 
1. The beam indication is based on Rel-17 unified TCI framework
2. The same beam measurement/reporting mechanism will be reused for inter-cell mTRP
3. This work shall only consider intra-DU and intra-frequency cases
b. Identify and specify features to facilitate UL beam selection for UEs equipped with multiple panels, considering UL coverage loss mitigation due to MPE, based on UL beam indication with the unified TCI framework for UL fast panel selection 



This summary includes the following:
· Observation and proposal
· Summary of current companies’ positions on each of the aspects within the category 

2. Summary of companies’ inputs 

2.1 Issue 1 (Rel.17 unified TCI framework – note: for intra-cell beam management unless otherwise noted)

Table 1 Summary: issue 1 
	#
	Issue
	Companies’ views

	1.1
	Proposal 1.A.1: On Rel-17 unified TCI framework, any SRS resource or resource set that is a valid target signal of a Rel-15/16 spatial relation based on the Rel-15/16 spatial relation rules (on source-target relations) can be configured as a target signal of a Rel-17 UL or, if applicable, joint TCI (hence the Rel-17 UL or, if applicable, joint TCI state pool).
1. This feature does not require a new type of source RS on top of the ones supported for UL TCI and joint DL /UL TCI  
0. Note: This doesn’t preclude the content of pending proposal 1.E (on CSI -RS for CSI as QCL Type-A/D source RS) to be agreed in the future
1. Note: This does not imply that DL and UL TCI state pools are separate or shared for separate DL /UL TCI (this issue is up to RAN2)
1. Note: A Rel-17 UE is not required to support both this feature and optional Rel-16 features of SRS spatial relation info within a same band


FL Note: Discussed offline [1]

	Support/fine (26): Sony, Nokia/NSB, Ericsson, Samsung, MTK, Fraunhofer IIS/HHI, CMCC, Futurewei, Intel, vivo, NEC, AT&T, NTT Docomo, QC, CATT, Xiaomi, LG, TCL, Lenovo/MotM, Convida, Huawei, HiSi, Apple

Concern: [ZTE] 



	1.2
	Proposal 1.A.2: On Rel-17 unified TCI framework, for any SRS resource or resource set that does not share the same indicated Rel-17 TCI state(s) as dynamic-grant/configured-grant based PUSCH and all of dedicated PUCCH resources, but can be configured as a target signal of a Rel-17 UL or, if applicable, joint TCI (hence the Rel-17 UL or, if applicable, joint TCI state pool), Rel-17 mechanism(s) which reuse mechanisms similar to the Rel-15/16 spatial relation info update signaling/configuration design(s) are used to update/configure such SRS (s) with Rel-17 UL or, if applicable, joint TCI state(s).
1. Applies for both intra-cell and inter-cell beam indication
1. In such a case, UE ignores the UL PC parameters associated with the UL or, if applicable, joint TCI state for SRS, and legacy Rel-15/16 UL PC parameter configuration/activation signaling is reused; otherwise, if SRS resource or resource set shares the same indicated Rel-17 TCI state(s) as dynamic-grant/configured-grant based PUSCH and all of dedicated PUCCH resources, UE does not expect legacy Rel-15/16 UL PC parameter configuration for SRS. 
1. The MAC-CE signaling for the Rel-17 mechanism(s) shall fully reuse, to the fullest possible extent, the MAC-CE for the Rel-15/16 spatial relation info update
2. Note: Strive, to the fullest possible extent, not to introduce any No new MAC-CE is introduced. The exact details are up to RAN2. 
1. Note: A Rel-17 UE is not required to support both this feature and Rel-16 AP SRS SpatialRelationInfo update within the same band.


FL Note: Discussed offline [1]

	Support/fine (25): Sony, Nokia/NSB, Ericsson, Samsung, MTK, Fraunhofer IIS/HHI, CMCC, Futurewei, Intel, vivo, NEC, AT&T, NTT Docomo, QC, CATT, Xiaomi, [LG], TCL, Lenovo/MotM, Convida, Huawei, HiSi, [ZTE], [Apple] 

Concern: 



	1.3
	Proposal 1.A.3: The UE is not expected to be configured with Rel-15/Rel-16 TCI /SpatialRelationInfo if the UE is configured with Rel-17 TCI in any CC in a band
· The CC list for Rel-16 multi-CC beam indication should not contain any CC configured with Rel-17 TCI

FL Note: Discussed offline [1]. Suggest to remove brackets around [in a band] and remove the bullet.

	Support/fine (25): Nokia/NSB, Ericsson, Samsung, Apple, MTK, Fraunhofer IIS/HHI (remove bullet), CMCC, Futurewei, vivo, NEC, AT&T, QC (remove bullet), CATT (remove bullet), Xiaomi, TCL, Lenovo/MotM (remove bullet), Convida, NTT Docomo (concern without bullet or without “in a band”), Sony (if “in a band” is kept), Intel (ok “in band”, not ok with bullet), Huawei, HiSi

Concern: Apple


	1.4
	Proposal 1.E: On Rel.17 unified TCI framework, for Rel-17 unified TCI, for DL channels/signals that share the same indicated Rel-17 TCI state as UE-dedicated reception on PDSCH/PDCCH (via Rel-17 MAC-CE/DCI TCI state update), the following option on source RSs and QCL-Types is also supported:
· Option 3: CSI-RS for CSI is configured for QCL-TypeA and QCL-TypeD source RS

FL Note: It was explained that the so-called “circular” issue is avoided in practice via NW implementation, i.e. NW will not configure the same CSI-RS for CSI both as source and target RSs.

	Support/fine (22): Huawei/HiSi, Ericsson, CMCC, Samsung, Sony, Qualcomm, Fraunhofer IIS/HHI, Futurewei, MTK, NTT Docomo, AT&T, Lenovo/MotM, Intel, Xiaomi, CATT, TCL, ZTE, Nokia/NSB 

Concern: Apple (object), OPPO



	1.5
	Proposal 1.I: For Rel-17 unified TCI framework, on applying the indicated Rel-17 TCI state to PDCCH reception and the respective PDSCH reception, for intra-cell and inter-cell BM, support per CORESET determination as follows:
· For any PDCCH reception on a CORESET [other than CORESET#0] that is associated with [at least or] [USS and/or CSS type 3] set(s) and the respective PDSCH reception, UE always applies the indicated Rel-17 TCI state.
· For any PDCCH reception on [CORESET#0 or] a CORESET [(other than CORESET#0)] that is not associated with any [USS and/or CSS type 3] set and the respective PDSCH reception, whether or not UE to apply the indicated Rel-17 TCI state is determined per CORESET by RRC
· Note: It was agreed that a UE can receive non-UE dedicated signal/channel only from the serving cell
· Above applies only for intra-cell beam indication
· [For inter-cell beam management (i.e. when at least one of the RRC-configured TCI states is associated with a PCI different from that of the serving cell) indication, a UE may expect that a CSS and a USS are not associated with a same CORESET]
The bracketed texts will be discussed and concluded during maintenance


FL Note: 3 open issues to finalize, companies’ views

Working Assumption
For Rel-17 unified TCI framework, on applying the indicated Rel-17 TCI state to PDCCH reception and the respective PDSCH reception, for intra-cell and inter-cell BM, support per CORESET determination as follows:
· For any PDCCH reception on a CORESET [other than CORESET#0] that is associated with [at least or only] [USS and/or CSS type 3] set(s) and the respective PDSCH reception, UE always applies the indicated Rel-17 TCI state.
· For any PDCCH reception on [CORESET#0 or] a CORESET [(other than CORESET#0)] that is not associated with any [USS and/or CSS type 3] set and the respective PDSCH reception, whether or not UE to apply the indicated Rel-17 TCI state is determined per CORESET by RRC
· Note: It was agreed that a UE can receive non-UE dedicated signal/channel only from the serving cell
· Above applies only for intra-cell beam indication
· [For inter-cell beam indication, a UE may expect that a CSS and a USS are not associated with a same CORESET]

CORESET#0:
· Remove brackets (include): ZTE, Ericsson, NTT Docomo, Intel, vivo, Nokia/NSB 
· Remove text or keep brackets (FFS and address in maintenance): QC, Apple, MTK, Samsung, CMCC, Xiaomi, LG, OPPO, CATT
FL assessment: No consensus on removing the brackets for now, continue discussion during maintenance

USS and/or CSS Type 3:
· Only USS: QC, Ericsson, CMCC, Samsung, Xiaomi, LG, CATT
· USS and CSS Type 3: Apple, ZTE, NTT Docomo, Intel, vivo, OPPO, Nokia/NSB
FL assessment: ‘USS only’ is default, no consensus on treating CSS Type 3 (non UE dedicated) similarly to USS. 

Support CORESET association with both CSS and USS:
· For both intra- and inter-cell: Ericsson, NTT Docomo, Intel, Samsung (1st pref, NW implementation), ZTE, Nokia/NSB, CATT
· Only for intra-cell: Samsung (2nd pref), CMCC, NTT Docomo (2nd  pref), LG, OPPO
· Not supported: QC, ZTE (except for CORESET#0), MTK, Lenovo/MotM, Apple, Xiaomi, vivo
FL assessment: Almost equal support for intra+inter vs none. ‘Only intra’ is a good compromise

	Support/fine:

Concern: 




Table 2 Additional inputs: issue 1
	Company
	Input

	Mod V0
	1) Check and update your view in Table 1 
2) Share more inputs here if needed

FL comment: 
· The concerns on 1.A.1/2/3 should have been resolved with the 3rd bullet in 1.A.2 (All the Rel-17 UL or, if applicable, joint TCI states configured/activated to SRS resources in the same set are associated with the same UL PC setting)
· Re Nokia’s concern on 1.E, there mihht be some misunderstanding from Nokia since Opt3 is actually supported in Rel-15/16 QCL rule as repeatedly pointed out by the proponents


	Qualcomm
	For the 3 open issues in 1.5:
· For COREESET #0, we share the same view as Apple that it can be configured for both CSS and USS. We suggest no such restriction, i.e. the proposal should be applicable to all CORESETs in general. Prefer to remove the text or at least keep the brackets
· For Type3 CSS, we prefer to only keep USS, i.e. all CSSs should be counted as non-UE dedicated. But can also be flexible on this issue
· For CORESET association with CSS/USS, we prefer to have same CORESET associated with either USS or CSS for both intra and inter-cell as compromise. Ideally, we believe per SS is the most straightforward way to align with the previous agreement. The operation rule should also be simple: Same CORESET can use the indicated R17 TCI if associated with USS, and share the same indicated R17 TCI or use a different TCI indicated by R15/16 signaling if associated with CSS.  

	Intel
	Issue 1.5: We prefer the following version: 

Working Assumption
For Rel-17 unified TCI framework, on applying the indicated Rel-17 TCI state to PDCCH reception and the respective PDSCH reception, for intra-cell and inter-cell BM, support per CORESET determination as follows:
· For any PDCCH reception on a CORESET [other than CORESET#0] that is associated with [at least or only] [USS and/or CSS type 3] set(s) and the respective PDSCH reception, UE always applies the indicated Rel-17 TCI state.
· For any PDCCH reception on [CORESET#0 or] a CORESET [(other than CORESET#0)] that is not associated with any [USS and/or CSS type 3] set and the respective PDSCH reception, whether or not UE to apply the indicated Rel-17 TCI state is determined per CORESET by RRC
· Note: It was agreed that a UE can receive non-UE dedicated signal/channel only from the serving cell
· Above applies only for intra-cell beam indication
· [For inter-cell beam indication, a UE may expect that a CSS and a USS are not associated with a same CORESET]


The reasoning is as follows:
· 1st sub-bullet CORESET#0 can be configured with both USS and CSS. So, we prefer to keep the text in the first bracket and remove the brackets. We also prefer to have “only” in the second bracket and remove the brackets. USS and CSS Type 3 should be treated with similar priority since Type 3 CSS is UE specifically configured and C-RNTI is monitored in CSS Type 3. With keeping “only” in the first sub-bullet we do not think the third sub-bullet is necessary since it introduces the additional constraint that CORESET#0 cannot be configured with CSS in the serving cell. We think CORESET#0 is configured from the serving cell PCID and hence do not see why such restriction should be placed on serving cell. 
· For the second sub-bullet, our understanding is that it covers the case of intra-cell beam indication as well common control and/or UE non-dedicated reception from the serving cell during inter-cell beam management. Therefore, we should delete the sub-bullet restricting it for the case intra-cell BM only. We think that the note clarifying restriction on non-UE dedicated signal/channel is enough to capture agreed behavior. With the second sub-sub-bullet, we seem to leave out the case for non-UE dedication signal/channel reception from the serving cell during inter-cell beam management. 
We also note that specifying beams per CORESET follows current behavior and would lead to minimal specification impact rather than per SS beam assumptions. 

	Lenovo/MotM
	Proposal 1.A.2: Regarding the note on SRS UL PC setting in square bracket, we think it is essential for the proposal to work. The bracket should be removed. 

Issue 1.5: It is clear to remove the bracket for the third bullet to clarify the case of inter-cell beam indication. The bracket should be removed. After this is done, it is clear that the first two bullets only apply to intra-cell.  

	Apple
	1.A.1: We suggest we add a new bullet to clarify this does not require to introduce a new source RS as we agreed for UL/Joint TCI. 

1.A.2: We think to maintain set level PC is important. So we have strong concern if the last bullet is removed. Besides, we think this feature should be optional.

1.A.3: We have concern to keep “in a band”. The mixture of R16/R17 beam indication framework in CA would be complicated from UE implementation perspective. R16 supports a multi-CC beam indication, which can be applicable for inter-band CA. R17 supports TCI state pool sharing, which can also be applicable for inter-band CA. If possible, we can also defer the decision (we assume it has no RRC impact), and we can make a decision later to see how much impact there would be for other features if we go with one way or the other. 

1.5: We would like to clarify the issue for Type3 CSS.

PDCCH/PDSCH associated with C-RNTI can be transmitted by Type3 CSS. If we say Type3 CSS cannot share the indicated TCI, that means we would have to introduce the MAC CE + DCI based beam indication scheme in R16. Then we need to interpret the TCI as the R16 mechanism. But SSs can have some overlap, which means even after UE decoding the PDCCH, UE does not know whether it belongs to Type3 CSS or USS. Then how to interpret the TCI in DCI becomes a problem. 

We think the last bullet is important, not only for intra-cell but also for inter-cell. Otherwise, the outcome will revert agreements. But the last bullet should be for USS/Type3 CSS and other CSS. One question to FL, shall we put our name under both intra and inter-cell or not supported? The sentence seems to suggest one CORESET cannot be associated with both CSS and USS.

CORESET association with both CSS and USS:
· For both intra- and inter-cell:
· Only for intra-cell:
· Not supported: QC

[Mod: “not supported”, added Apple there ]


	ZTE
	Issue 1.5: We prefer the following version: 

Working Assumption
For Rel-17 unified TCI framework, on applying the indicated Rel-17 TCI state to PDCCH reception and the respective PDSCH reception, for intra-cell and inter-cell BM, support per CORESET determination as follows:
· For any PDCCH reception on a CORESET other than CORESET#0 that is associated with  only USS and/or CSS type 3 set(s) and the respective PDSCH reception, UE always applies the indicated Rel-17 TCI state.
· For any PDCCH reception on CORESET#0 or a CORESET (other than CORESET#0) that is not associated with any USS and/or CSS type 3 set and the respective PDSCH reception, whether or not UE to apply the indicated Rel-17 TCI state is determined per CORESET by RRC
· If not, the corresponding TCI state is updated by Rel-17 mechanism that reuses Rel-15/Rel-16 TCI activation signaling.
· Note: It was agreed that a UE can receive non-UE dedicated signal/channel only from the serving cell

The corresponding technical reason are provided as follows:
· For CORESET#0, regardless of being associated with USS, the UE behavior should be handled by legacy Rel-15/16 rule in our views. Then, we have a specific Rel-15 MAC-CE command for handling CORESET#0’s TCI update. Then, for CSS Type#3, we identify very similar UE behavior for USS, and so we prefer to introduce CSS Type#3 with USS together.
· For second bullet, based on online discussion, the controversial part is relevant to how to achieve the dynamic switching between intra/inter-cell. So, we prefer to clarify the case that if no applying the Rel-17 TCI state, we reuse the Rel-15/16 signaling. Based on that, this bullet applies to inter-cell beam management, and in such case, we believe that the corresponding RRC configuration should be ‘No’.
Then, the last bullet can be removed accordingly.

	MediaTek
	On Proposal 1.A.3, we think this is important since this will impact both RAN2 RRC design for Rel-17 unified TCI framework (e.g., whether to reuse the legacy TCI-list or not) and UE feature discussion. 

We see so far the controversial parts are:
· Whether to include SpatialRelationInfo, this will depend on Proposal 1.A.1 and Proposal 1.A.2.
· Whether to include in a band, even we think this is not needed, however, we can check this after UE feature has some conclusions.
One possible way is we can put the two controversial parts in brackets and resolved them in the maintenance stage. 


For the 3 open issues in 1.5
· Whether CORESET#0 need special handing? IMO, this will depend what’s the final result of 1st and 2nd sub-bullets. For example, if the “at least” is agreed for the 1st sub-bullet instead of “only”, then we will prefer to keep “other than CORESET#0” since it is not reasonable to require CORESET#0 to follow a TCI stare associated with NSC for inter-cell case. In summary, we suggest to keep it in the brackets and resolve it after other parts are stable.
· Whether CSS Type 3 need to be consider as UE-dedicated? No strong preference.
· Whether CORESET can be associated with both CSS and USS? Even we don't see this will violates any previous agreements (RAN1 agreements prevent the configuration instead of confirmation mechanism), we are fine to preclude it for both intra- and inter- cell operations. 
In summary, we prefer the following. Regarding 2nd sub-bullet, we don't think it is only applicable for intra-cell case. The following note already implies configuring the CORESET associated with CSS only to apply the indicated Rel-17 TCI state is not allowed.

Working Assumption
For Rel-17 unified TCI framework, on applying the indicated Rel-17 TCI state to PDCCH reception and the respective PDSCH reception, for intra-cell and inter-cell BM, support per CORESET determination as follows:
· For any PDCCH reception on a CORESET [other than CORESET#0] that is associated with [at least or only] [USS and/or CSS type 3] set(s) and the respective PDSCH reception, UE always applies the indicated Rel-17 TCI state.
· For any PDCCH reception on [CORESET#0 or] a CORESET [(other than CORESET#0)] that is not associated with any [USS and/or CSS type 3] set and the respective PDSCH reception, whether or not UE to apply the indicated Rel-17 TCI state is determined per CORESET by RRC
· Note: It was agreed that a UE can receive non-UE dedicated signal/channel only from the serving cell
· Above applies only for intra-cell beam indication
[For inter-cell beam indication, a UE may expect that a CSS and a USS are not associated with a same CORESET] A UE doesn't expect that a CORESET is associated with USS and CSS

	Nokia/NSB
	1.A.1: support
1.A.2: ok. It might be worth indeed wo agree on the PC parameters and hence remove the brackets on the last bullet
1.A.3: ok.
1.E: after more analysis, we are OK.


	Ericsson
	Proposal 1.A.1: Support
Proposal 1.A.2: Support
Proposal 1.A.3: Support
Issue 1.5:
· CORESET#0 is in most cases similar to other CORESETs. We see no reason to treat it differently.
· RAN1 made a statement on “non-UE-dedicated” signals. The disagreement on this aspect is on how to define “UE-dedicated”. There are two views: define based on search space type or based on the RNTI. As we see it, search space type is more applicable physical layer, whereas RNTI is defined in 38.321. Hence, search space type is the relevant property, implying that “UE-dedicated” signaling is USS.
RAN1 cannot introduce general restrictions on how CORESETs and search spaces are defined. Such exceptions go far beyond MIMO. What we are discussing here is QCL assumptions, and those can be captured in TCI state limitations.

	Xiaomi
	For issue 1.5
For [at least or only], we prefer to keep “at least”. Since CSS set can share same TCI state as USS set. If there is a CORESET associated with both CSS set and USS set, gNB should configure the CSS set to share same TCI state as the USS set. If the CSS set can’t share same TCI state as the USS set, it will be not configured to associate with a same CORESET as the USS set.

For [USS and/or CSS Type 3], we prefer to keep “USS” only, while for CSS Type 3, RRC configuration can be used to configure it.

For [CORESET#0 or] a CORESET [(other than CORESET#0)], we prefer to remove [CORESET#0 or] and [(other than CORESET#0)].

For the last bullet, we are fine to keep it.

	NTT Docomo
	Proposal 1.A.3, Support. As we commented before, if we put [ ] to “in a band”, we have concern. Most of companies agree with “in a band”, hence we suggest to agree it, or at least make the working assumption. After UE feature discussion, we can revisit this.
Most probably the UE feature for Rel.17 will be determined per band, if UE supports unified TCI state in band#1 and does not support in band#2, Proposal 1.A.3 without “in a band” does not work.
Also, as we commented before, the following Rel.17 features use Rel.15/16 TCI states. It is unfortunate if we cannot use Rel.17 TCI state when gNB configures at least one of these features in one CC.
· Multi-TRP (in MIMO)
· Above 52GHz: multi-PDSCH / multi-PUSCH (one DCI schedules multiple PDSCHs/PUSCHs in different slot, and their beam indication is defined based on Rel.15/16 TCI state/spatial relation)
· Positioning: SRS for positioning uses Rel.15/16 spatial relation
Regarding to the concern of inter band CA, indeed there was no restriction to preclude simultaneous beam update for inter band CA in Rel.16. However, in Rel.17, current CA agreement only covers intra-band CA. Hence, we think there is no problem.

Issue 1.5: For CORESET association with both CSS and USS, in Rel.15, one CORESET can be associated with CSS and USS. We would like to keep this for Rel.17 as well. We prefer to support both CSS/USS for both intra-cell and inter-cell, if possible. At least, we would like to keep it for intra-cell, otherwise Rel.17 is degraded than Rel.15.

	Samsung
	Proposal 1.A.1/2/3: Support
Proposal 1.E: OK
Issue 1.5:
· UE dedicated channels are channels with corresponding PDCCH monitored in the UE specific search space. Therefore, any CORESET associated with USS becomes a COREST that follows the indicated (or activated) TCI state of UE dedicated channels.
· Following the Rel-15/16 CORESET/SS set framework a CORESET can be associated with CSS and USS.
· For intra-cell BM, if a CORESET is associated with USS and CSS, the CSS follows the TCI state of UE-dedicated channels.
· For intra-cell BM, if a CORESET is associated with only CSS, the following is possible:
· The CORESET can be configured (by RRC) to follow the TCI state of UE-dedicated channels.
· The CORESET is activated (by MAC CE) a TCI state (similar to Rel-15/16)
· For inter-cell BM, a CORESET cannot be associated with CSS and USS (CSS and USS can be on different beams of different cells). A CORESET associated with CSS cannot be configured (by RRC) to follow the TCI state of UE-dedicated channels. A CORESET associated with CSS is activated (by MAC CE) a TCI state (similar to Rel-15/16), the TCI state is on the serving cell.
We think that CORESET#0 at least in the inter-cell case can’t be associated with USS. We are open to discuss for intra-cell.
We prefer to handle PDCCH Type-3 CSS set like another CSS set, but open to discuss and finalize during maintenance.
 
Therefore, we would like to agree on the following including the part in yellow:

For Rel-17 unified TCI framework, on applying the indicated Rel-17 TCI state to PDCCH reception and the respective PDSCH reception, for intra-cell and inter-cell BM, support per CORESET determination as follows:
· For any PDCCH reception on a CORESET [other than CORESET#0] that is associated with [at least or only] [USS [and/or CSS type 3] set(s) and the respective PDSCH reception, UE always applies the indicated Rel-17 TCI state.
· For any PDCCH reception on [CORESET#0 or] a CORESET [(other than CORESET#0)] that is not associated with any [USS [and/or CSS type 3] set and the respective PDSCH reception, whether or not UE to apply the indicated Rel-17 TCI state is determined per CORESET by RRC
· Note: It was agreed that a UE can receive non-UE dedicated signal/channel only from the serving cell
· Above applies only for intra-cell beam indication
· [For inter-cell beam indication, a UE may expect that a CSS and a USS are not associated with a same CORESET]

Open points for maintenance:
· CSS3
· CORESET#0 for USS

	CMCC
	For issue 1.5
For intra-cell BM, we think CSS and USS can be associated with the same CORESET, for inter-cell BM, the restriction as the last bullet can be kept..

For [at least or only], we prefer to keep “at least”. For intra-cell case, CSS can share the indicated TCI state as UE dedicated PDSCH/PDCCH. If CSS and USS are associated with a same CORESET, the indicated TCI shall be used for the CORESET. 

For CSS type 3, only for PCell it can be used as a USS, for SCell it cannot. Hence we prefer to only keep USS.

	LG
	On 1.A.3: Prefer to revise ‘in any CC in a band’ to ‘in any CC in a same band’ or ‘in a same CC’ if ‘in a band’ is in the bracket since it may disable other features in other CCs or bands as Docomo, Intel, OPPO and Sony have concerned in previous round

On 1.5: 
Regarding 1st bullet, prefer to remove ‘[other than CORESET#0]’ along with modifying ‘[at least or only][USS and/or CSS Type3]’ to ‘only USS’. To our understanding, CORESET#0 can be configured for CSS/USS. It means that the restriction on CORESET#0 seems not reasonable and UE applies the indicated Rel-17 TCI state when a CORESET is associated with only USS. Also, we have a similar view with Qualcomm for Type3 CSS that CSS can be regarded as non-UE-dedicated. The suggested revision is:
· For any PDCCH reception on a CORESET [other than CORESET#0] that is associated with [at least or only] [USS and/or CSS type 3] set(s) and the respective PDSCH reception, UE always applies the indicated Rel-17 TCI state.

Regarding 2nd bullet, we suggest the following:
· For any PDCCH reception on [CORESET#0 or] a CORESET [(other than CORESET#0)] that is not associated with any [USS and/or CSS type 3] set and the respective PDSCH reception, whether or not UE to apply the indicated Rel-17 TCI state is determined per CORESET by RRC

Regarding 3rd bullet on CORESET associated with CSS/USS for inter-cell, it seems fine to remove the bracket.

	vivo
	For 1.5
For intra-cell beam indication and inter-cell beam indication, based on the version with more refinement for inter-cell bea indication in round1, the following table is provided.

	
	Intra-cell beam indication
	Inter-cell beam indication

	CORESET other than CORESET#0
	Only USS, USS+CSS: always use indicated Rel-17 TCI state

Only CSS: depend on RRC

	Only USS: always use indicated Rel-17 TCI state

Only CSS, USS+CSS: does not use indicated Rel-17 TCI state

	CORESET#0
	depend on RRC
	does not use indicated beam



For the bracket [at least or only] in first sub-bullet, for intra-cell beam indication either “at least” or “only” is acceptable for a CORESET other than CORESET#0. However, for inter-cell beam indication, the CORESET other than CORESET#0 that associated with CSS+USS or with only CSS does not use the indicated Rel-17 TCI state. Thus, to align the intra-cell and inter-cell cases, we prefer the wording only and remove the first bracket of [other than CORESET#0]. 
For CORESET#0 or a CORESET (other than CORESET#0) that is not associated with only CSS, the application of indicated Rel-17 TCI state via RRC configuration just is for intra-cell beam indication. For inter-cell beam indication, obviously the second sub-bullet does not apply to the CORESET mentioned above, which uses the legacy Rel-15/16 signaling for beam indication.
For Type3 CSS, we are OK to have a similar rule with USS.

Working Assumption
For Rel-17 unified TCI framework, on applying the indicated Rel-17 TCI state to PDCCH reception and the respective PDSCH reception, for intra-cell and inter-cell BM, support per CORESET determination as follows:
· For any PDCCH reception on a CORESET [other than CORESET#0] that is associated with [at least or only] [USS and/or CSS type 3] set(s) and the respective PDSCH reception, UE always applies the indicated Rel-17 TCI state.
· For any PDCCH reception on [CORESET#0 or] a CORESET [(other than CORESET#0)] that is not associated with any [USS and/or CSS type 3] set and the respective PDSCH reception, whether or not UE to apply the indicated Rel-17 TCI state is determined per CORESET by RRC
· Note: It was agreed that a UE can receive non-UE dedicated signal/channel only from the serving cell
· Above applies only for intra-cell beam indication
· [For inter-cell beam indication, a A UE does not may expect that a CSS and a USS are not associated with a same CORESET]



	LG2
	On 1.A.2: We have a concern on the 3rd bullet where all the UL/joint TCI states configured to (target) SRS resources in the same set are associated with the same UL PC setting. According to legacy update signaling, the update of UL spatialRelationInfo of SRS is done by SRS resource set level. By reusing the legacy mechanism in Rel-17, it may cause some problems when a specific (target) SRS resource can also be included in other SRS resource set(s). In this case, there are different PC settings on each SRS resource. Therefore, it needs be discussed further or kept as FFS to handle this in CR phase.

	Huawei, HiSilicon
	Proposal 1.A.1/1.A.2/1.A.3: Slightly prefer to explicitly confine these proposals within the scope of multi-beam enhancements in R17 (also alternatively under unified TCI framework in R17). Can live with current proposals given that the FL explicitly announced this is the right understanding during last GTW session. 
[Mod: Correct. For Rel-17, rhese proposals are confined only for Rel-17 multi-beam enhancement in AI 8.1.1]

Issue 1.5: Slightly prefer to revisit the WA next meeting – too complicated to understand/check in short time.
[Mod: Please check revised proposal. It is basically the minimum.]

	OPPO
	Re 1.A.1 and 1.A.2: our concern on the proposal of applying rel17 TCI state on SRS to replace the spatial relation info are:
· That introduces totally redundant function. It does not reduce any overhead or system implementation.  For a rel17 UE, it has to support both the features of rel17 TCI state and the feature of SRS spatial relation in legacy release. 
· Supporting this redundant function might introduce significant RAN2 specification change, especially the MAC CE message. The RAN2 should finish the release 17 by Feb. We should not generate more unnecessary specification work for no system benefit.
If the companies want to support this redundant function, we can compromise by adding a couple of notes if the companies can be ok with the notes. Those notes can relax our concerns by a little bit. Here are the suggested changes for 1.A.1 and 1.A.2:

Proposal 1.A.1: On Rel-17 unified TCI framework, any SRS resource or resource set that is a valid target signal of a Rel-15/16 spatial relation based on the Rel-15/16 spatial relation rules (on source-target relations) can be configured as a target signal of a Rel-17 UL or, if applicable, joint TCI (hence the Rel-17 UL or, if applicable, joint TCI state pool).
· Note: This does not imply that DL and UL TCI state pools are separate or shared for separate DL/UL TCI (this issue is up to RAN2)
· Note: A rel17 UE supporting this feature does not need to support/implement the feature of SRS spatial relation info of rel15/16.
· Note: This feature does not introduce MAC CE change or new MAC CE


Proposal 1.A.2: On Rel-17 unified TCI framework, for any SRS resource or resource set that does not share the same indicated Rel-17 TCI state(s) as dynamic-grant/configured-grant based PUSCH and all of dedicated PUCCH resources, but can be configured as a target signal of a Rel-17 UL or, if applicable, joint TCI (hence the Rel-17 UL or, if applicable, joint TCI state pool), Rel-17 mechanism(s) which reuse mechanisms similar to the Rel-15/16 spatial relation info update signaling/configuration design(s) are used to update/configure such SRS(s) with Rel-17 UL or, if applicable, joint TCI state(s).
· Applies for both intra-cell and inter-cell beam indication
· Note: It is up to RAN2, if needed, to design MAC-CE signaling for the Rel-17 mechanism(s) which reuse mechanisms similar to the Rel-15/16 spatial relation info update signaling/configuration design(s) 
·  [All the Rel-17 UL or, if applicable, joint TCI states configured/activated to SRS resources in the same set are associated with the same UL PC setting]
· Note: A rel17 UE supporting this feature does not need to support/implement the feature of SRS spatial relation info of rel15/16.
· Note: This feature does not introduce MAC CE change or new MAC CE

[Mod: Appreciate OPPO’s being open. I believe the notes are quite reasonable] 
 
Re 1.5: Suggest to revise the WA as follows:

Working Assumption
For Rel-17 unified TCI framework, on applying the indicated Rel-17 TCI state to PDCCH reception and the respective PDSCH reception, for intra-cell and inter-cell BM, support per CORESET determination as follows:
· For any PDCCH reception on a CORESET [other than CORESET#0] that is associated with [at least or only] [USS and/or CSS type 3] set(s) and the respective PDSCH reception, UE always applies the indicated Rel-17 TCI state.
· For any PDCCH reception on [CORESET#0 or] a CORESET [(other than CORESET#0)] that is not associated with any [USS and/or CSS type 3] set and the respective PDSCH reception, whether or not UE to apply the indicated Rel-17 TCI state is determined per CORESET by RRC
· Note: It was agreed that a UE can receive non-UE dedicated signal/channel only from the serving cell
· Above applies only for intra-cell beam indication
· [For inter-cell beam indication, a UE may expect that a CSS other than Type 3 and a USS or a CSS Type 3 are not associated with a same CORESET]
 

	Nokia/NSB
	
Issue 1.5: We propose the following changes
· CSS type 3 is UE specifically configured
· Should allow for inter-cell beam indication as well

Working Assumption
For Rel-17 unified TCI framework, on applying the indicated Rel-17 TCI state to PDCCH reception and the respective PDSCH reception, for intra-cell and inter-cell BM, support per CORESET determination as follows:
· For any PDCCH reception on a CORESET [other than CORESET#0] that is associated with [at least or only] [USS and/or CSS type 3] set(s) and the respective PDSCH reception, UE always applies the indicated Rel-17 TCI state.
· For any PDCCH reception on [CORESET#0 or] a CORESET [(other than CORESET#0)] that is not associated with any [USS and/or CSS type 3] set and the respective PDSCH reception, whether or not UE to apply the indicated Rel-17 TCI state is determined per CORESET by RRC
· Note: It was agreed that a UE can receive non-UE dedicated signal/channel only from the serving cell
· Above applies only for intra-cell beam indication
[For inter-cell beam indication, a UE may expect that a CSS and a USS are not associated with a same CORESET]

	Mod V19
	Revised proposals per inputs
· 1.A.1/2/3: Appreciate OPPO’s compromise on 1.A.1/2.3. Added notes proposed by OPPO. Proposals 1.A.1/2/3 will be moved to the reflector
· Added proposal 1.I (the minimum possible and leave the pending issue of CORESET#0 for maintenance) 

	MediaTek
	Okay to the proposal. However, in the 1st bullet, it keeps both “at least” and “only”, is it a typo? According to current proposal, we think “at least” should be kept and “only” should be removed. Otherwise, there will be an undefined behavior when a CORESET is associated with both CSS and USS for intra-cell case.

	Mod V21
	Fixed the typo in proposal 1.I per MTK’s comment 

	CATT
	For Proposal 1.A.3, we support this updated version.
For Proposal 1.I, both CSS and USS could be configured in CORESET#0. There is no configuration restriction in the spec. We prefer to treat CORESET#0 the same as other CORESETs. Therefore, the related texts on CORESET#0 should be removed. In our opinion, Type 3 CSS should also be considered as non-UE-dedicated. Although C-RNTI could be monitored in CSS Type 3 as mentioned by Intel, other RNTIs (e.g. INT-RNTI, SFI-RNTI, TPC-PUSCH-RNTI, et.al) would all be monitored in CSS Type 3. To avoid spec complexity, these cases should all be considered as non-UE-dedicated. In this way, we agree to remove the texts related to CSS Type 3. For inter-cell BM, if CSS and USS have to be configured in different CORESETs, the available resources may not be enough, due to up to 3 CORESETs being configured. CORESET association with both CSS and USS should be supported for both intra-cell and inter-cell. Therefore, we don’t support the last bullet.




2.2 Issue 2 (inter-cell beam management)
--

2.3 Issue 3 (signaling medium)

Table 5 Summary: issue 3
	#
	Issue
	Companies’ views

	3.1
	Proposal 3.B: Refine the following agreement as follows:
Agreement
On Rel-17 DCI-based beam indication, regarding application time of the beam indication, the UE is configured with at least one beam application time (BAT) [per BWP per CC]
· Note: It was agreed that the BAT associated with the carrier(s) (hence BWP(s)/CC(s)) on which the beam indication applies is determined based on the carrier with the smallest SCS among the carrier(s) (hence BWP(s)/CC(s)) applying the beam indication
· TBD (maintenance): whether a second configured BAT is also supported, e.g. for MPUE or inter-cell BM
· TBD (RAN1#107-e): Whether or not tThe UE may assume that BWPs configured with same SCS [in a same CC group] share a same value of BAT
· [Note: If the NW configures BATs resulting in different beam update timing for CCs configured for common TCI state ID update, the behavior is up to UE implementation]


FL Note: This is the current situation
One BAT per BWP per CC, no constraint:
· Support/fine: ZTE, Qualcomm, Ericsson, Intel, Nokia/NSB
· Concern:

One BAT per BWP per CC, BWPs with same CSC (in a same CC group) share a same BAT (yellow):
· Support/fine: Samsung, Sony, OPPO, Apple, MTK, NTT Docomo, Xiaomi, vivo, Intel, Lenovo/MotM
· Concern:

	Support/fine: Samsung, Sony, OPPO, Apple, MTK, NTT Docomo, Xiaomi, vivo, Intel, Lenovo/MotM, QC, Nokia/NSB, CATT

Concern only on 3rd  bullet: ZTE, Ericsson, Huawei, HiSi




Table 6 Additional inputs: issue 3
	Company
	Input

	Mod V0
	1) Check and update your view in Table 5
2) Share more inputs here if needed

	Qualcomm
	Fine with Proposal 3.B

	Intel 
	Ok with 3.B

	Lenovo/MotM
	Support Proposal 3.B.

	Apple
	We think to configure it in serving cell group level is cleaner.

We found one comment from MTK that serving cell group may not be configured. We are not sure whether that is true. But in our view, BAT should be optionally configured, and when it is not configured, the UE reported value is used. Is that common understanding?

	ZTE
	Fine except for last bullet. In our views, we do not need to discuss the error cases herein, and suggest to remove it. Otherwise, we may consider per cell group for simplify.

	MediaTek
	Support the proposal.

@Apple, the cell group to my understanding here is the cell group configured with common TCI state ID activation and indication across a set of “configured” CCs. It is natural NW can decide whether to configure the set(s) of CCs even the cross-CC common beam operation is a basic feature in Rel-17 unified TCI.  

	Nokia/NSB
	3.B.: support. One the two alternatives highlighted by the FL, we find the second one as a more detailed configuration, that is the BWPs with same SCS (BTW, there is typo in the proposal on the acronym) share the same BAT, we do not see critical to agree on this point for now, in any case, if we open that discussion, we need a solution for the case where different SCSs are used.

	Ericsson
	Like ZTE, we are fine except for the last bullet. The specification should not restrict NW configuration – it would seem that if there is such a restriction, the parameter is defined on the wrong place. Cell group is not correct either, this would lead to unnecessary limitations. Usually, if inconsistent RRC parameters are signalled to the UE, the behavior is up to UE implementation. (My RAN2 colleagues even say that the UE may explode.) How about making this explicit, and also handle the case with different SCSs:

 Agreement
On Rel-17 DCI-based beam indication, regarding application time of the beam indication, the UE is configured with at least one beam application time (BAT) [per BWP per CC]
· Note: It was agreed that the BAT associated with the carrier(s) (hence BWP(s)/CC(s)) on which the beam indication applies is determined on the carrier with the smallest SCS among the carrier(s) (hence BWP(s)/CC(s)) applying the beam indication
· TBD (RAN1#107-e): whether a second configured BAT is also supported, e.g. for MPUE or inter-cell BM, [per BWP per CC]
· TBD (RAN1#107-e): Whether or not tThe UE may assume that BWPs configured with same SCS [in a same CC group] share a same value of BAT
· Note: If the NW configures BATs resulting in different beam update timing for CCs configured for common TCI update, the behavior is up to UE implementation.


	Xiaomi
	Support 

	NTT Docomo
	Support the proposal.

Re Apple (But in our view, BAT should be optionally configured, and when it is not configured, the UE reported value is used.), after checking the previous agreements, we don’t have such agreement. Also, current draft CR for 38.214 (R1-2112483) does not cover the case (copied below).
--
5.1.5	Antenna ports quasi co-location
[…]
When the UE would transmit the last symbol of a PUCCH with HARQ-ACK information corresponding to the DCI carrying the TCI-State indication, the indicated [TCI-State] with [tci-StateId_r17] should be applied starting from the first slot that is at least  symbols after the last symbol of ht PUCCH. The first slot and the  symbols are both determined on the carrier with the smallest SCS among the carrier(s) applying the beam indication. The UE can assume one indicated [TCI-State] with [tci-StateId_r17] for DL and UL or separately one indicated [TCI-State] with [tci-StateId_r17] for UL at a time.

	Samsung
	Proposal 3.B: Support

	vivo
	Support.

	Huawei, HiSilicon
	1st bullet: “determined on”  “determined based on”
2nd bullet: Suggest postponing the deadline to RAN1#107b-e
3rd bullet: Similar view as Ericcson, but prefer to update “common TCI update” as “common TCI state ID update”

	OPPO
	We are also ok with the option of configuring per cell group proposed by Apple and ZTE. It is indeed much simpler than the current proposal.
@MTK, I guess your understanding on cell group is not correct. The cell group is there since rel15 before we introduce the common TCI state ID update.  The cell group is not for common TCI state ID update. It is always configured. You can check the specification in 331.

However, we can live with the current proposal as long as the 3rd bullet is clarified. 
@ZTE: the 3rd sub-bullet shall be there to complete the design. We should not introduce wrong case, right.


	Mod V19
	Minor revision per Huawei’s comment 
Added text in brackets (notes) for further discussion as an alternative to 3rd bullet

	MediaTek
	Support current proposal.

@OPPO, it seems the cell group you mentioned here is nothing related to TCI update. Then, we fail to see the reason to configure one single BAT for “that” group.

	CATT
	Support the revised Proposal 3.B.



2.4 Issue 4 (MP-UE)
--
Possible Agreement on 4.A
1. Support the UE reporting a list of UE capability value sets 
0. Each UE capability value set comprises [at least] the max supported number of SRS ports
0. For any two different value sets, at least one capability value needs to be different 
1. FFS : If in addition also identical value sets are allowed.
0. FFS (RAN1#107-e): which type(s) of UE capability other than the max supported number of SRS ports is included in a UE capability value set and whether the UE capability value set can be common across all BWPs/CCs in same band or BC
0. Whether the UE capability value set can be common across all BWPs/CCs in same band or BC can be discussed in UE feature session


Proposal 4.B: On Rel.17 enhancements to facilitate UE -initiated panel activation and selection via UE reporting a list of UE capability value sets, other than other than the max supported number of SRS ports, support the following UE capability types:
1.     Coherence type as defined in Rel-15 (i.e., full-coherent, [partial-coherent], and non-coherent)
2.     Maximum supported number of SRS resources within one SRS resource set for BM (optionally reported)
3.     Max supported # of UL layers
The reported type(s) are RRC-configured 


[bookmark: _GoBack]Proposal 4.C: On Rel.17 enhancements to facilitate UE -initiated panel activation and selection via UE reporting a list of UE capability value sets, the correspondence between each reported CSI-RS and/or SSB resource index and one of the UE capability value sets in the reported list is determined by the UE (analogous to Rel-15/16) and is informed to NW in a beam reporting instance. 
1. The Rel-15/16 beam reporting is reused, i.e. the index of corresponding UE capability value set is reported along with the pair of SSBRI/CRI and L1-RSRP/SINR (up to 4 pairs, with 7-bit absolute and 4-bit differential) in the beam reporting UCI  
0. Note: UE can report a same index for all the pairs of SSBRI/CRI and L1-RSRP/SINR in one beam reporting
1. Support periodic, semi-persistent, and aperiodic reporting 
1. Semi-persistent and/or aperiodic reporting is triggered only when periodic reporting is configured
1. Support ACK acknowledgement mechanism of the reported correspondence from NW to UE, which doesn't preclude reusing/reinterpreting existing signaling/procedure 
0. FFS (maintenance): the application time for the reported correspondence (if any), the exact acknowledgement mechanism and whether spec impact is needed, e.g. BFR response like mechanism, including the application time for the reported correspondence, if any
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