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1 Introduction
In the RAN1 109 meeting, several CRs were agreed to fix the problems identified for various topics of Rel-17 feMIMO WI, including enhancement for multi-beam operation and enhancement for mTRP operation [1]. 
In this contribution, we provide further inputs for the remaining open issues to complete the work item.    
2. Discussions
2.1 On Beam Application Time (BAT) 
In RAN1 108 e-Meeting, the following was agreed for BAT in both CA and non-CA cases [2]: 
	Agreement 
On Rel-17 DCI-based beam indication, for both CA and non-CA cases, the RRC parameter BeamAppTime_r17 is configured per DL and UL BWP
· For BWP /CCs with same SCS in the same CC list for common TCI state ID update, the configured values of BeamAppTime_r17 are the same
· FFS: Whether the TCI update signaling is applied to all configured BWP(s) or active BWP, and whether the BAT should count the BeamAppTime_r17 in all configured BWP(s) or in active BWP only


In RAN1 109 e-meeting, extensive discussions were carried out under for the FFS aspects [issue 3-3] [3] with two alternatives identified for each issue. However, no conclusion was made due to diverse views.   
	On Rel-17 DCI-based beam indication, for both CA and non-CA cases, 
· Alt-1: TCI update signaling is applied to all configured BWP(s).
· Alt-2: TCI update signaling is applied to active BWP(s)

On Rel-17 DCI-based beam indication, for both CA and non-CA cases, 
· Alt-1: BAT should count the BeamAppTime_r17 in all configured BWP(s).
· Alt-2: BAT should count the BeamAppTime_r17 in active BWP(s) only


To make progress on 2nd issue, it is acceptable for us to count the BAT time based on the smallest SCS of active BWPs of serving cells within a same serving cell list for common TCI state ID update. It is potentially more efficient or provide a better latency performance for beam update. 
On the 1st issue, we still believe that the TCI update signaling can be applied for all BWPs of a serving cell, simply due to the fact that a common RX chain is used for all the BWPs of a CC. Therefore, the updated TCI state for the active BWP is likely to be best one for the other BWPs of the same CC. Alt.1 additionally offers potential benefit for TCI state update in case of BWP switching. On the other hand, Alt.1 may increase the BAT time if all BWPs were considered, as discussed under the 2nd issue. Nevertheless, the Alt.2 is acceptable for us and the TCI state indication for BWP switching can be left for network implementation. 
Proposal 1: 
· Support using the active BWPs of the serving cells to apply the TCI update signaling and the smallest SCS of the active BWPs to count the BeamAppTime_r17. 
A text proposal implementing Proposal 1 is as follows: 
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[bookmark: OLE_LINK1][bookmark: OLE_LINK2]The procedure for applying DLorJointTCIState or UL-TCIstate and BAT timing counting are unclear. 
Summary of changes
State that using active BWP of serving cells to apply the TCI update signaling and count the BeamAppTime_r17. 

Specs/Sections impacted
38.214 Section 5.1.5

Consequences if not approved
Incomplete specification for applying DLorJointTCIState or UL-TCIstate and BAT timing counting. 


--------------------------------------------- Text Proposal (TP#1) for 38.214, Section 5.1.5 ----------------------------------
5.1.5	Antenna ports quasi co-location
*** Unchanged text omitted ***
When the UE would transmit the last symbol of a PUCCH with HARQ-ACK information or a PUSCH with HARQ-ACK information corresponding to the DCI carrying the TCI State indication and without DL assignment, or corresponding to the PDSCH scheduling by the DCI carrying the TCI State indication, and if the indicated TCI State is different from the previously indicated one, the indicated DLorJointTCIState or UL-TCIstate should be applied to active downlink BWPs of the carrier(s) starting from the first downlink slot that is at least  symbols after the last symbol of the PUCCH or the PUSCH and  the indicated UL-TCIstate should be applied starting from the first uplink slot that is at least  symbols after the last symbol of the PUCCH or the PUSCH. The first downlink slot or uplink slot and the  symbols are both determined on the carrier active downlink BWP with the smallest SCS or the active uplink BWP with the smallest SCS among the carrier(s) applying the beam indication. 
----------------------------------------------------------- End Text Proposal -----------------------------------------------------------


Note that, we split the cases of ‘DLorJointTCIState’ and ‘UL-TCIstate’ to make spec clear such that potential mis-interpretation in the product implementation can be avoided since the ‘DLorJointTCIState’ refers to the first DL slot and the ‘UL-TCIstate’ refers to the first UL slot. Mixing them together may cause confusion and IoDT problem. 

2.2 TCI determination for PUSCH 
In RAN1 109 meeting, another controversial issue extensively discussed without consensus is how to determine the TCI state for a ‘CB-based’ and ‘non-CB’ based PUSCH transmission when the Tx beams for a PUSCH and the associated SRS resources are different [Issue 3-1] in [3]. The problem can occur when the SRS for CB or non-CB transmission is configured not to follow the unified TCI state, but the PUSCH always follows the indicated TCI state. 
Four alternatives and corresponding TPs were brought up already in last RAN1 meeting: 
· Alt.1: Using a spatial domain filter that is same as the spatial domain transmission filter associated with the indicated SRI.
· Alt.2: UE expects that only single-layer PUSCH transmission can be scheduled by DCI format 0_1 or 0_2. 
· Alt.3: Deferring the indicated DLorJointTCIState or UL-TCIstate to be applied after most recent SRS transmission applying the indicated DLorJointTCIState or UL-TCIstate.
· Alt.4: A UE shall expect that the configured [TCI-State]s with [tci-StateId_r17] of the SRS resource(s) are equal to the indicated [TCI-State] with [tci-StateId_r17].
Among these alternatives, Alt.3 has a clear drawback of a larger latency for unified TCI update. Considering the restriction that only one SRS resource set is allowed for CB-based and non-CB based PUSCH transmission and ‘follow unified TCI’ flag is configured per SRS resource set, if an SRS resource set for PUSCH is configured not to follow unified TCI, the SRS transmission applying the indicated TCI may not occur or happen with a large delay. 
The Alt.2 is mainly motivated by the consideration that single layer transmission is not sensitive to spatial relation misalignment. On the other hand, the uplink throughput performance is unnecessarily degraded, which is therefore less attractive. 
Between Alt.1 and Alt.4, the latter option is preferrable which is inline with the basic design principle of Rel-17 unified framework i.e., unicast PUSCH always follows indicated TCI state without any exception. It is our view that the SRI field for non-CB PUSCH and TPMI field for CB-PUSCH can still be utilized to indicate the precoder for the corresponding PUSCH in Alt.4.    
Proposal 2: 
· Adopt Alt.4 for TCI determination of PUSCH transmission i.e., A UE shall expect that the configured [TCI-State]s with [tci-StateId_r17] of the SRS resource(s) are equal to the indicated [TCI-State] with [tci-StateId_r17].

A text proposal implementing Proposal 2 is as follows: 
	Reason for changes
The procedure of antenna port determination for CB-based and non-CB based UL transmission are unclear. 
Summary of changes
State that a UE shall expect that the configured [TCI-State]s with [tci-StateId_r17] of the SRS resource(s) are equal to the indicated [TCI-State] with [tci-StateId_r17].

Specs/Sections impacted
38.214 Section 6.1.1.1 and Section 6.1.1.2

Consequences if not approved
Incomplete specification for CB-based and non-CB based UL transmission. 


------------------- Text Proposal (TP#2) for 38.214, Section 6.1.1.1 and Section 6.1.1.2 ----------------------------
6.1.1.1	Codebook based UL transmission
*** Unchanged text omitted ***
The UE shall transmit PUSCH using the same antenna port(s) as the SRS port(s) in the SRS resource indicated by the DCI format 0_1 or 0_2 or by configuredGrantConfig according to clause 6.1.2.3.
If an SRS resource set with parameter usage set to 'codebook' is not configured with followUnifiedTCIstate, the UE shall expect that the configured [TCI-State]s with [tci-StateId_r17] of the SRS resource(s) are always equal to the indicated [TCI-State] with [tci-StateId_r17].
…..
6.1.1.2	Non-Codebook based UL transmission
*** Unchanged text omitted ***

The UE shall transmit PUSCH using the same antenna ports as the SRS port(s) in the SRS resource(s) indicated by SRI(s) given by DCI format 0_1 or 0_2 or by configuredGrantConfig according to clause 6.1.2.3, where the SRS port in (i+1)-th SRS resource in the SRS resource set is indexed as . 
If an SRS resource set with parameter usage set to 'nonCodebook' is not configured with followUnifiedTCIstate, the UE shall expect that the configured [TCI-State]s with [tci-StateId_r17] of the SRS resource(s) are equal to the indicated [TCI-State] with [tci-StateId_r17].
……
----------------------------------------------------------- End Text Proposal -----------------------------------------------------------



3. Conclusion 
In this contribution, we have presented our views on the support of two TA values for multi-DCI mTRP operation. Based on the discussions, the following was proposed: 
Proposal 1: 
· Support using the active BWPs of the serving cells to apply the TCI update signaling and the smallest SCS of the active BWPs to count the BeamAppTime_r17. 
A text proposal implementing Proposal 1 is as follows: 
	Reason for changes
The procedure for applying DLorJointTCIState or UL-TCIstate and BAT timing counting are unclear. 
Summary of changes
State that using active BWP of serving cells to apply the TCI update signaling and count the BeamAppTime_r17. 

Specs/Sections impacted
38.214 Section 5.1.5

Consequences if not approved
Incomplete specification for applying DLorJointTCIState or UL-TCIstate and BAT timing counting. 


--------------------------------------------- Text Proposal (TP#1) for 38.214, Section 5.1.5 ----------------------------------
5.1.5	Antenna ports quasi co-location
*** Unchanged text omitted ***
When the UE would transmit the last symbol of a PUCCH with HARQ-ACK information or a PUSCH with HARQ-ACK information corresponding to the DCI carrying the TCI State indication and without DL assignment, or corresponding to the PDSCH scheduling by the DCI carrying the TCI State indication, and if the indicated TCI State is different from the previously indicated one, the indicated DLorJointTCIState or UL-TCIstate should be applied to active downlink BWPs of the carrier(s) starting from the first downlink slot that is at least  symbols after the last symbol of the PUCCH or the PUSCH and  the indicated UL-TCIstate should be applied starting from the first uplink slot that is at least  symbols after the last symbol of the PUCCH or the PUSCH. The first downlink slot or uplink slot and the  symbols are both determined on the carrier active downlink BWP with the smallest SCS or the active uplink BWP with the smallest SCS among the carrier(s) applying the beam indication. 
----------------------------------------------------------- End Text Proposal -----------------------------------------------------------




Proposal 2: 
· Adopt Alt.4 for TCI determination of PUSCH transmission i.e., A UE shall expect that the configured [TCI-State]s with [tci-StateId_r17] of the SRS resource(s) are equal to the indicated [TCI-State] with [tci-StateId_r17].

	Reason for changes
The procedure of antenna port determination for CB-based and non-CB based UL transmission are unclear. 
Summary of changes
State that a UE shall expect that the configured [TCI-State]s with [tci-StateId_r17] of the SRS resource(s) are equal to the indicated [TCI-State] with [tci-StateId_r17].

Specs/Sections impacted
38.214 Section 6.1.1.1 and Section 6.1.1.2

Consequences if not approved
Incomplete specification for CB-based and non-CB based UL transmission. 


------------------- Text Proposal (TP#2) for 38.214, Section 6.1.1.1 and Section 6.1.1.2 ----------------------------
6.1.1.1	Codebook based UL transmission
*** Unchanged text omitted ***
The UE shall transmit PUSCH using the same antenna port(s) as the SRS port(s) in the SRS resource indicated by the DCI format 0_1 or 0_2 or by configuredGrantConfig according to clause 6.1.2.3.
If an SRS resource set with parameter usage set to 'codebook' is not configured with followUnifiedTCIstate, the UE shall expect that the configured [TCI-State]s with [tci-StateId_r17] of the SRS resource(s) are always equal to the indicated [TCI-State] with [tci-StateId_r17].
…..
6.1.1.2	Non-Codebook based UL transmission
*** Unchanged text omitted ***

The UE shall transmit PUSCH using the same antenna ports as the SRS port(s) in the SRS resource(s) indicated by SRI(s) given by DCI format 0_1 or 0_2 or by configuredGrantConfig according to clause 6.1.2.3, where the SRS port in (i+1)-th SRS resource in the SRS resource set is indexed as . 
If an SRS resource set with parameter usage set to 'nonCodebook' is not configured with followUnifiedTCIstate, the UE shall expect that the configured [TCI-State]s with [tci-StateId_r17] of the SRS resource(s) are equal to the indicated [TCI-State] with [tci-StateId_r17].
……
----------------------------------------------------------- End Text Proposal -----------------------------------------------------------



References	
[1]. RAN1 109 e-meeting Chairman notes 
[2]. RAN1 108 e-meeting Chairman note
[3]. R1-2205631	Moderator Summary #2 for Maintenance on Rel-17 Multi-Beam	Moderator (ZTE)



4/4
oleObject2.bin

image1.wmf
1000

i

pi

=+


oleObject1.bin

