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Discussion and Decision
1 Introduction
Several RRC parameters were discussed in the email discussion of [Post116-e][086][feMIMO] RRC (Ericsson) and the following proposals were concluded as the WF in [1]. 
	Proposal 1 RAN2 to conclude ““Joint DL/UL TCI” means that there is one TCI state ID for each codepoint, while “separate DL/UL TCI” means that there may be two TCI state IDs for each codepoint.”

Proposal 2 RAN2 to conclude that unified TCI state related parameters(placeholder for now) is implemented in running RRC in IE PDSCH-Config.

Proposal 3 RAN2 to clarify from RAN1 how many CC UE is expected to be configured with unified TCI state operation.

Proposal 4 the parameter BeamAppTime_r17 is placed under PDSCH-Config with editor’s note about it’s final location.

Proposal 5 RAN2 to formulate question to RAN1 on the functionality of unified TCI state on PDCCH. In detail, why the marking is on CORESET level and not searchspace level and whether there are any configuration limitation implied by this.

Proposal 6 Option 2 is implemented in running CR with editor’s note on FFS

Proposal 7 RAN2 to formulate question to RAN1 on the functionality of unified TCI state on CSI-RS 

Proposal 8 A placeholder for UL TCI state is UL BWP-Dedicated IE with editor’s note on whether it is the final location 

Proposal 9 Companies to bring to next meeting their suggested design for the unified TCI state lists and corresponding MAC CE 

Proposal 10 Add example implementation in running RRC to UL-BWP dedicated for UL TCI state, power control set and PL RS RS.

Proposal 11 Add ASN1 as presented in the question for CMR groups and CMR pairing


This contribution provides our view on the configuration design of the following parameters:
1) 
Unified TCI state configuration;
2) 
Beam application time.
2 Discussion

2.1 Unified TCI state configuration 
For the unified TCI state configuration, last RAN2 meeting agreed to support the separate UL and DL and joint TCI state configuration. 
· RAN2 to support separate DL and UL and joint TCI state configurations. Details FFS.
During the post meeting discussion, company views are diverse on 1) whether to use the common or separate DL/joint or UL TCI state pool and 2) the impact on the MAC CE design. 
We support the separate DL/joint pool and UL TCI state pool configurations, with the following reasons:

1> According to the RAN1 agreements, the joint TCI state and DL/UL TCI state cannot be mixed configured together. 
Observation 1: At most 2 TCI state types are configured together: 

· Configuration#1: joint TCI state

· Configuration#2: UL only TCI state + DL only TCI state
And indicated in L1 parameter list, the number of each TCI state type is indicated in Table-1. 
Table-1. The max number of each TCI state type in the configuration
	TCI state type
	Max number
	Bit number for the explicit ind

	Joint TCI state
	128 
	7-bit

	DL only TCI state
	128
	7-bit

	UL only TCI state
	64 
	6-bit


Observation 2: The max TCI state ID can be represented by 7 bits for each TCI state type with the separate pools.
Based on the observation 1 and 2, for the separate pool design, 1 octet can be used to indicate the active TCI state type and the TCI state ID in MAC CE. When RRC configures the joint TCI state type, there is no need to indicate the TCI state type in MAC CE. When RRC configures the UL only/DL only or UL+DL TCI state type, the TCI state type (UL or DL) is needed for the activated TCI-state-ID in the MAC CE, and 1-bit is sufficient. 
2> From the RRC configuration perspective, the separate TCI state pool design has less signaling overhead than the common TCI state pool design. 
For the separate TCI state pool, the different pools are differenciated via the different pool configurations.
But for the common TCI state pool, the 2-bit tci-StateType (to differenciate 3 types) is required to indicate in each TCI state configuration entry within the pool. The max number of the TCI-state configuration entry is 192 (128 for DL only + 64 for UL only), so the additional signaling for the tci-StateType is 192*2 bits. 
Observation 3: The separate TCI state pool design has less RRC signaling overhead than the common TCI state pool design.
3> From the TCI state activation MAC CE perspective, the separate TCI state pool design and the common TCI state pool design have the same MAC signaling overhead.
According to the L1 MAC-CE impact list (R1-2112840), the new MAC CE is to activate up to 8 TCI state codepoints for the UE-dedicated channel/signals beam indication:
· If RRC configures the joint TCI states, the activated TCI state is only joint TCI state;
· If RRC configured the UL+DL TCI state, the activated TCI states could could be DL only TCI state, UL only TCI state, DL + UL TCI state. 
For the separate pool design, Figure-1 provides one example of the MAC CE design, and “UL ind” is to indicate whether the TCI state is for UL only. 

· If RRC configures the joint TCI state, UE will interpret all the TCI states are for the joint type, and no “UL ind” is set to 1;
· If RRC configures the DL only +UL only TCI state, UE distinguishs the UL or DL TCI state from the “UL ind” setting. 
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Figure-1. TCI state activation MAC CE (for separate pool design)
For the common pool design, the MAC CE format is shown as the figure-2, and no TCI state type info is needed for each TCI-state-ID indication. Figure-2 provides the example of the MAC CE for common pool design. (It is copied from the Nokia’s comment during the post meeting email discussion. )
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Figure-2. TCI state activation MAC CE (for common pool design)

According to the MAC CE format for both the separate TCI state pool design and the common TCI state pool design, the MAC CE size is same. In both designs, the MAC CE size is 2+N octets (i.e. 2-10 octets), where N is the number of TCI states activated (max 8 according to RAN1 decision). 

Observation 4: The MAC CE size is same for both the separate TCI state pool and common TCI state pool design.

Based on the above observations, the separate pool design would be better than the common pool design in general. 

Proposal 1: Support the separate pool design for the joint/DL TCI state and UL TCI state configuration in the unified TCI state configuration.
Proposal 2: Agree the TCI state activation MAC CE format as shown in Figure-1. 
In CA, RAN1 agreed that multiple CCs can have the same TCI state configuration. Therefore, to simplify the RRC signaling overhead, the reference CC can be used to indicate the same TCI state configuration for each serving cell. 

Proposal 3: For the TCI state configuration for each serving cell in CA, NW can configure the reference serving cell to indicate to use the same TCI configuration of that reference serving cell.
2.2 Beam application time

During the email discussion, companies agreed to place the parameter BeamAppTime_r17 under PDSCH-Config. With this ASN.1 design the configuration seems to be applied per serving cell. 

But according to RAN1 agreements, one BAT is configured for multiple CCs in CA. 
	Agreement
On Rel-17 DCI-based beam indication, regarding application time of the beam indication, the UE can assume that one beam application time (BAT) for a given SCS is configured for all the CCs configured with the common TCI state ID update,

· 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

· The detailed signaling of the BAT is up to RAN2

· FFS: For CC(s) not configured with a common TCI state ID update


Therefore, the configuration is better to be placed in the cell group level configuration. If we stick to the current cell level signaling design, some clarification or interpretation is needed to avoid the ambiguity. 

Proposal 4:  The BAT configuration should be placed or clarified as the the Cell-Group specific configuration. 
3 Conclusion
According to the analysis in section 2, we propose that:
Proposal 1: Support the separate pool design for the joint/DL TCI state and UL TCI state configuration in the unified TCI state configuration.
Proposal 2: Agree the TCI state activation MAC CE format as shown in Figure-1. 
Proposal 3: For the TCI state configuration for each serving cell in CA, NW can configure the reference serving cell to indicate to use the same TCI configuration of that reference serving cell.
Proposal 4:  The BAT configuration should be placed or clarified as the the Cell-Group specific configuration. 
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