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Introduction
The objectives outlined in the Rel-19 WID [1] about asymmetric DL sTRP/UL mTRP scenarios are as follows:
· Specify enhancement for asymmetric DL sTRP/UL mTRP deployment scenarios, assuming intra-band intra-DU non-co-located mTRP scenarios, without changing existing cell definition or defining a new cell (e.g., UL-only cell), assuming the Rel-17/18 unified TCI framework and fully reusing the legacy QCL/UL spatial relation rules, targeting FR1 and FR2 
· Two closed-loop PC adjustment states for SRS, both separate from PUSCH; and pathloss offset configurations for pathloss calculation to UL TRP(s), when the pathloss RS is from DL sTRP.
This contribution summarizes ETRI's position and perspective on the asymmetric DL sTRP/UL mTRP scenarios outlined in Release 19.

Discussion
2.1 Support only one asymmetric DL sTRP/UL mTRP scenario
To enhance uplink capacity, we can consider the following two asymmetric mTRP scenarios, along with the respective issues summarized for each scenario.
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[bookmark: _Ref110934224]Figure 1. Scenario 2: Macro TRP & Low-Power TRPs.
In adherence to the justification “As an option to further reduce energy consumption, the micro nodes can, for instance, reduce or even turn off DL transmissions” outlined in the Rel-19 WID [1] for further reducing energy consumption, we can consider a scenario in which there is a Macro TRP capable of DL/UL, along with multiple Low Power TRPs (LPTs) capable of DL/UL. As shown in Fig. 1, only SSB(s) can be transmitted in the downlink of the LPTs for further reducing energy consumption.
However, saving energy by having each LPT transmit only SSB(s) may lead to inefficient decoding and issues with new MIB specification. On one hand, when a UE attempts initial system access, it can optimally select the SSB transmitted by the nearest LPT 0 in Fig. 1. If, in an effort to further reduce LPT power consumption, MIBs are not transmitted within the SSBs of LPTs, the UE would unnecessarily consume power by performing PBCH decoding. On the other hand, if MIBs are transmitted within LPT SSBs, there may be a specification impact due to the new MIB configuration, such as the need to transmit information through LPT MIBs regarding random access and transmission power-related system information, as well as different configurations from existing MIBs potentially requiring more resources than those occupied by the existing MIB in terms of time/frequency resources. Therefore, Scenario 2 is not suitable for improving uplink capacity in Rel-19.
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Figure 2. Scenario 1: Macro TRP & UL-only TRPs.
In the 1st scenario depicted in Fig. 2, there are a Macro TRP and UL-only TRPs. In adherence to the justification “As an option to further reduce energy consumption, the micro nodes can, for instance, reduce or even turn off DL transmissions” outlined in the Rel-19 WID [1], nothing can be transmitted in the downlink of the UL-only TRPs, thus leading to no unnecessary synchronization and MIB decoding. To this end, Scenario 1 is suitable as a scenario for enhancing uplink capacity in Rel-19.

Proposal 1: Support only the asymmetric DL sTRP/UL-only mTRP scenario among asymmetric DL sTRP/UL mTRP scenarios both to enhance UL capacity and to achieve low-power UL mTRP.
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Figure 3. Issues in Scenario 1.
However, in the aforementioned Scenario 1, there are three major issues that need to be addressed: interference boosting, out-of-synchronization, and initial unknown UL-only TRP as illustrated in Fig. 3.
Regarding the issue of interference boosting in the uplink, UL-only TRPs do not transmit any signals in the downlink, thus, a UE cannot determine the UL transmission (Tx) power to send to them. If the UE applies the same power to UL-only TRPs as it would to Macro TRP. In this case, excessive power signals transmitted by the UE could be received by UL-only TRP 0 which is closest to the UE rather than UL-only TRP . This leads to strong interference in neighboring cells, ultimately hindering the goal of improving uplink capacity.
Regarding the issue of uplink asynchronization, since UL-only TRPs do not transmit signals in the downlink once again, a UE cannot determine the Tx timing of signals sent to each UL-only TRP. As described in Fig. 3, if the UE applies the same Tx timing to UL-only TRPs as it would to Macro TRP, signals may be received out of synchronization specially at UL-only TRP 0. Consequently, this leads to reception failures, impeding the achievement of the goal to enhance uplink capacity. It's noteworthy that signals received by UL-only TRP 0 from the UE have very high SNR, thus resolving the uplink out-of-synchronization issue would contribute significantly to maximizing uplink capacity. Therefore, addressing the uplink asynchronization problem is crucial.
Regarding the issue of initial unknown UL-only TRP at least in FR2, even though a UE has completed RRC reconfiguration with Macro TRP, it remains unaware of the locations of UL-only TRPs in its vicinity because they do not transmit signals in the downlink once again. To this end, how to resolve uplink asynchronization when the UE is initially unaware of the locations of UL-only TRPs will be a crucial specification issue.
For instance, to address the issues mentioned above, supporting pathloss (PL) offset, PRACH preamble/SRS beam-sweeping, and Tx timing (TT) offset are beneficial. In other words, when a UE receives the PL Reference Signal (PL-RS) from Macro TRP, it calculates the PL from Macro TRP to the UE. After that, the UE with the Tx power (calculated from the PL-RS and PL) transmits a UL signal spatially related to Macro TRP. In addition, the UE with the Tx power transmits UL signals spatially beam-swept in predefined directions to UL-only TRPs because the UE does not know their locations. The UL signals used here can be one of SRS(s) and PRACH preamble(s). When it comes to aforementioned uplink asynchronization, the transmission of randomly selected one of preambles in the RO obtained from Macro TRP can be considered where only one set of preambles beam-swept in predefined directions, which may lead to reducing latency. On the other hand, if we adopt SRS(s), the UE transmits multiple sets of SRSs beam-swept in predefined directions where each set is transmitted at the different Tx time point of the UE to cover for out-of-synchronization, which may lead to increasing latency.
During/after the beam-sweeping, UL-only TRPs estimates its UL PL and Rx timing based on the SRS/preamble spatially related with the UE, and these TRPs transfer the estimated values to Macro TRP. Then Macro TRP calculates the PL offsets between its own PL and the transferred PL values, as well as the TT offsets between its own Rx timing and the transferred Rx timing values. After this calculation, Macro TRP sends the UE the PL offsets and/or the TT offsets, as well as the mapping information between joint/UL TCI state/spatial relation and PL offset (and/or TT offset).

Proposal 2: Study how a UE initially transmits beam-swept PRACH preambles and/or SRSs to unknown UL-only TRPs at least FR2 to address uplink asynchronization.


2.2 PL offset indication for PDCCH-order PRACH transmission
In RAN1#116-bis, the following agreement was reached for indicating PL offset for PDCCH-order PRACH transmission.
	Agreement
Consider and down-select one from the following alts for indicating a PL offset for PDCCH-order PRACH transmission at least for FR1.
· Alt1: RRC configures multiple PL offset values in PRACH-Config and PDCCH-order DCI indicates one of them through one DCI field.
· Alt2: PDCCH order DCI indicates one PL offset value
· Alt3: The PL offset associated with one of the indicated joint/UL TCI state for UL TRP in unified TCI framework is applied on the PDCCH-order PRACH transmission
· Alt4: The PDCCH order DCI indicates one TCI state associated with a PL offset and the associated PL offset is applied on the PRACH transmission.
· Alt5: RRC configures one PL offset value for PRACH and the PDCCH order DCI indicates whether this PL offset value is applied on PRACH transmission or not.
Note: Other alternatives are not precluded.



A UE that completes initial system access at Macro TRP can receive a list of pre-defined PL offset configurations (or values) from NW via RRC signaling. Macro TRP, which estimates each of the PL offset values between this UE and target UL-only TRPs, can map one of the PL offset configurations (or values) from the aforementioned list to each Joint/UL TCI state. In cases where PL offset values from the list may be poorly correlated with the PL offset values estimated by Macro TRP, it is beneficial for Macro TRP to assign one or more bits of information within a PDCCH-order DCI to indicate the difference between a PL offset value within the list and an estimated PL offset value.
There is one example. Within the PDCCH-order DCI sent, Macro TRP sends a PL offset configuration index (closely corresponding to the PL offset value to be applied to this UE from the PL offset configuration list received via RRC signaling) and a differential PL offset index/value. Here a combination of the PL offset configuration index and the differential PL offset index/value can be tightly correlated with the estimated PL offset value by Macro TRP.
There is another example for the case where PL offset values from the list are assumed to be fully correlated with corresponding PL offset values estimated by Macro TRP. In this case, within the PDCCH-order DCI sent, Macro TRP sends a joint/UL TCI state for a target UL-only TRP which is added to one of the DCI fields for the UE to indicate the PL offset value for the PDCCH-order PRACH transmission.

Proposal 3: Support the below Alt6 and Alt7 harmonized with Alt3 and Alt4.
· Alt6: RRC configures a list of pre-defined PL offset configurations and PDCCH-order DCI indicates one of them through one DCI field as well as a differential PL offset index/value through another DCI field to transmit the PRACH preamble.
· Alt7: RRC configures a list of PL offset configurations each of which is associated with a joint/UL TCI state and PDCCH-order DCI indicates one of joint/UL TCI states to transmit the PRACH preamble.




2.3 Association between PL offset and joint/UL TCI state
In RAN1#116-bis, the following agreement was reached for the association between PL offset and joint/UL TCI state.
	Agreement
For the association between PL offset and joint/UL TCI state, consider and down-select one from the following Alts:
· Alt1a: One PL offset value is configured in a joint or UL TCI state by RRC only
· Alt1b: One PL offset value is configured in a joint or UL TCI state by RRC. A MAC CE can update the PL offset value(s) for joint or UL TCI state(s).
· Alt2a: A list of PL offset configurations is configured by RRC in BWP/CC and each PL offset configuration contains one PL offset value. One new RRC parameter is introduced in a joint or UL TCI state to indicate one of the configured PL offset configurations.
· Alt2b: A list of PL offset configurations is configured by RRC in BWP/CC and each PL offset configuration contains one PL offset value. One new RRC parameter is introduced in a joint or UL TCI state to indicate one of the configured PL offset configurations. A MAC CE can update the association between a joint or UL TCI state and PL offset configuration
· Alt3: A list of PL offset configurations is configured by RRC in BWP/CC and each PL offset configuration contains one PL offset value.  A MAC CE can activate/indicate one PL offset configuration for each activated joint or UL TCI state. In each joint or UL TCI state, the initial PL offset value is 0dB.
· Alt4: A list of PL offset values is provided in a joint or UL TCI state by RRC. Each PL offset value is applied to a corresponding measured PL range.
Other alternatives are not precluded.



To account for cases where a UE moves quickly (i.e., high mobilities) or when the PL offset information received via RRC signaling is inaccurate, a UE that completes initial system access at Macro TRP can receive a list of PL offset configurations (or values) from Macro TRP via RRC signaling. The PL offset values estimated/obtained by Macro TRP between the UE and target UL-only TRPs can be mapped to one of the aforementioned PL offset configurations (or values) each of which is associated with a joint/UL TCI state. And then the mapped information for each activated joint/UL TCI state can be conveyed to the UE via one or more MAC CEs.
If the PL offset configurations (or values) from the list are not present in or poorly correlated with the PL offset values estimated/obtained by Macro TRP, it can be beneficial for NW to assign one or more bits of information to the MAC-CE(s) to indicate this, which leads for the UE to update the reliable PL offset value by indicating the difference between a PL offset value (corresponding to one of the PL offset configurations) and a PL offset value estimated/obtained by Macro TRP. The difference enables the UE to indicate the differential PL offset value between the configured PL offset value and the estimated PL offset value.

Proposal 4: Support the below Alt5 harmonized with Alt1b, Alt2a, Alt2b, and Alt3.
· Alt5: A list of PL offset configurations is configured by RRC in BWP/CC and each PL offset configuration contains one PL offset value. One new RRC parameter is introduced in a joint or UL TCI state to indicate one of the configured PL offset configurations. A MAC CE/MAC CEs can activate/indicate one PL offset configuration and one differential PL offset value for each activated joint or UL TCI state.



Conclusion
In this contribution, we note the following proposals.

Proposal 1: Support only the asymmetric DL sTRP/UL-only mTRP scenario among asymmetric DL sTRP/UL mTRP scenarios both to enhance UL capacity and to achieve low-power UL mTRP.

Proposal 2: Study how a UE initially transmits beam-swept PRACH preambles and/or SRSs to unknown UL-only TRPs at least FR2 to address uplink asynchronization.

Proposal 3: Support the below Alt6 and Alt7 harmonized with Alt3 and Alt4.
· Alt6: RRC configures a list of pre-defined PL offset configurations and PDCCH-order DCI indicates one of them through one DCI field as well as a differential PL offset index/value through another DCI field to transmit the PRACH preamble.
· Alt7: RRC configures a list of PL offset configurations each of which is associated with a joint/UL TCI state and PDCCH-order DCI indicates one of joint/UL TCI states to transmit the PRACH preamble.

Proposal 4: Support the below Alt5 harmonized with Alt1b, Alt2a, Alt2b, and Alt3.
· Alt5: A list of PL offset configurations is configured by RRC in BWP/CC and each PL offset configuration contains one PL offset value. One new RRC parameter is introduced in a joint or UL TCI state to indicate one of the configured PL offset configurations. A MAC CE/MAC CEs can activate/indicate one PL offset configuration and one differential PL offset value for each activated joint or UL TCI state.
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