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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/UL mTRP scenarios outlined in Release 19.

Discussion
2.1 Best choice among three different asymmetric mTRP scenarios
To enhance uplink capacity, we can consider the following three asymmetric mTRP scenarios, along with the respective issues summarized for each scenario.
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[bookmark: _Ref110934224]Figure 1. Scenario 3: Head TRP & LPTs with the different PCIs.
In the 3rd scenario depicted in Fig. 1, there are TRP 0 capable of DL/UL (i.e., Head TRP) and several low power TRPs (LPTs) capable of SSB-only DL/UL. Each of TRP 0 and LPTs has the different physical cell identity (PCI). 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], only the SSB(s) is transmitted in the downlink of the LPTs. Taking into consideration of further reducing energy consumption, it can also be contemplated that the physical broadcast channel(s) (PBCH(s)) within SSB(s) may not be transmitted.
While transmitting only SSB(s) enables energy saving in each of LPTs, it leads to the following unnecessary MIB/SIB decoding issue. That is, as shown in Fig. 1, assuming a UE tries an initial system access, it might select the SSB transmitted by the nearest LPT  as the best SSB for decoding the MIB/SIB. However, since MIB/SIB is absent in the LPT, the UE incurs unnecessary power consumption due to decoding operation. To this end, Scenario 3 is not suitable as a scenario for enhancing uplink capacity in Rel-19.
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Figure 2. Scenario 2: Head TRP & LPTs with the same PCI.
Scenario 2 in Fig. 2, similar to Scenario 3, involves LPTs transmitting only SSBs to reduce DL transmissions, with the exception that each LPT shares the same PCI with TRP 0. Scenario 2 is also unsuitable due to the aforementioned issue of unnecessary MIB/SIB decoding.
On the other hand, in the 1st scenario depicted in Fig. 3, there are head TRP and several 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 is transmitted in the downlink of the UL-only TRPs, thus leading to no unnecessary MIB/SIB decoding. To this end, Scenario 1 is suitable as a scenario for enhancing uplink capacity in Rel-19.
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Figure 3. Scenario 1: Head TRP & UL-only TRPs.

Proposal 1: Support only DL/UL sTRP/UL-only TRPs as asymmetric DL sTRP/UL mTRP scenario to enhance UL capacity and establish low-power TRPs.

2.2 PL offset and timing offset
However, there are still two main issues to be addressed in Scenario 1: excessive received power and out-of-synchronization.
In excessive received (Rx) power, since UL-only TRPs do not transmit in the downlink, although UE can know their transmission (Tx) powers from TRP 0, it cannot determine the UL Tx power sent to each of them. If UE applies the Tx power (used for transmitting to TRP 0) to UL-only TRPs, as illustrated in Fig. 3, a signal with excessive power is received by UL-only TRP 1 instead of UL-only TRP  because UL-only TRP 1 is closer to UE rather than UL-only TRP . Hence, this leads to interference boosting, causing interference to adjacent cells and thereby failing to achieve the objective of enhancing uplink capacity.
In out-of-synchronization, since UL-only TRPs do not transmit in the downlink, UE cannot determine the Tx time point of signal sent to each of them. If UE applies the Tx time point (used for transmitting to TRP 0) to UL-only TRPs, as illustrated in Fig. 3, a signal with out-of-synchronization is received by UL-only TRP 1 because UL-only TRP 1 is again closer to UE rather than UL-only TRP . Thus, this leads to reception failure and thereby failing to achieve the objective of enhancing uplink capacity as well. The most crucial point to note here is that since the signal received by UL-only TRP 1 from UE has a very high SNR (Signal-to-Noise Ratio), resolving out-of-synchronization could potentially make the hugest contribution to maximize uplink capacity. Hence, it is essential to recognize the importance of addressing the UL out-of-synchronization issue.
To address the interference boosting and reception failure mentioned above, supporting pathloss (PL) offset, SRS/PRACH preamble beam-sweeping, and Tx timing (TT) offset are beneficial. In other words, when UE receives the PL Reference Signal (PL-RS) from TRP 0, it calculates the PL from TRP 0 to UE. After that, UE with the Tx power (calculated from the PL-RS and PL) transmits a UL signal spatially related to TRP 0. In addition, UE with the Tx power transmits UL signals spatially beam-swept in predefined directions to UL-only TRPs because UE does not know their locations.
The UL signals used here can be one of SRS and PRACH preamble. When it comes to the out-of-synchronization mentioned above, the transmission of randomly selected one of preambles in the RO obtained from TRP 0 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, UE transmits multiple sets of SRSs beam-swept in predefined directions where each set is transmitted at the different Tx time point of UE to cover for out-of-synchronization, which may lead to increasing latency.
During/after the beam-sweeping, each TRP estimates its UL PL and Rx timing based on the SRS/preamble spatially related with UE, and UL-only TRPs transfer these estimated values to TRP 0. Then TRP 0 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, TRP 0 sends UE both of the PL offsets and the TT offsets, as well as the mapping information between UL TCI state/spatial relation and PL/TT offset.

Proposal 2: For the asymmetric DL/UL sTRP/UL-only TRPs deployment scenario, support to associate a UL TCI state with a TT offset as well as a PL offset to address interference boosting and out-of-synchronization.
· In case of low mobilities, the UL TCI state and therein PL/TT offset value can be updated by RRC signalling.
· In case of high mobilities, in addition to RRC signalling, the UL TCI state and therein PL/TT offset value can be updated by a separate MAC CE.
· FFS: Details on MAC-CE.

2.3 Others
Our view on the alternatives, options, and FFSs within the agreements in RAN1#116 as follows:

	Agreement
For the asymmetric DL sTRP/UL mTRP deployment scenarios, support to associate a UL TCI state with a PL offset:
· When a UL TCI state associated with a PL offset is applied for the PUSCH/PUCCH/SRS transmission, the UE shall calculate the Tx power of the PUSCH/PUCCH/SRS based on the DL PL RS and PL offset associated with this UL TCI state.
· Reuse the legacy uplink power control formulation by replacing legacy PL with UL PL which is derived from the DL PL RS and the PL offset.
· FFS: The UE can update UL PL in a way that new UL PL = current UL PL + an update delta indicated by the NW.
· Note: it does not intend to increase the number of maintained PLs per cell.
· FFS: whether to support associating joint TCI state (if supported) with a PL offset.
Further study whether/how to apply a PL offset on PDCCH-order PRACH transmission too.
· FFS: how to determine the Tx beam of PRACH towards UL TRP
· Note: this does not imply to support 2 TA for single-DCI based system.



Since we can track the PL/TT offsets by only using SRS in the connected state If we adopt PRACH preambles in the procedure of initial-system access mentioned in Subsection 2.2, it is unnecessary to utilize PRACH to UL-only TRPs via PDCCH order.

Proposal 3: For the asymmetric DL/UL sTRP/UL-only TRPs deployment scenario, don’t support to use PDCCH-order based PRACH to UL-only TRPs because the PL/TT offsets can be tracked by only using SRS in the connected state if PRACH preambles in the initial-system access are adopted.
· To address out-of-synchronization and excessive Rx power at UL-only TRPs, UE transmits the randomly selected PRACH preambles spatially beam-swept in predefined directions because UE does not know the locations of UL-only TRPs.

	Agreement
Study how to indicate TPC command for those two SRS CLPC adjustment states through DCI when the UE is configured two SRS CLPC adjustment states, down-select from the following options:
· Option 1: enhance the legacy DCI format 2_3 of higher layer parameter srs-TPC-PDCCH-Group = typeA;
· Option 2: enhance the legacy DCI format 2_3 of higher layer parameter srs-TPC-PDCCH-Group = typeB;
· Option 3: enhance the legacy DCI format 2_3 of higher layer parameter srs-TPC-PDCCH-Group = typeA and typeB;
· Option 4: enhance DCI format 1_1 and/or 0_1 to indicate TPC for SRS CLPC adjustment states
· Option 5: enhance the legacy DCI format 2_3 by introducing a new Type for higher layer parameter srs-TPC-PDCCH-Group
· Option 6: new DCI format to indicate TPC for SRS CLPC adjustment states
· Other options are not precluded.
For the Options1, 2, 3 and 5, consider at least the following Alts as possible examples:
· Alt1: In DCI format 2_3, add one additional TPC command for each CC configured with two SRS CLPC adjustment states, 
· the first TPC command is associated with the first SRS CLPC adjustment state and the second TPC command is associated with the second SRS CLPC adjustment state.
· Alt2: Introduce one 1-bit closed-loop-indicator field for each TPC command in DCI format 2_3 
· This 1-bit closed-loop-indicator indicates the first SRS CLPC adjustment state or the second SRS CLPC adjustment state. 
· Alt3: use two different TPC-SRS-RNTIs for DCI format 2_3: 
· DCI format 2_3 with CRC scrambled with the first TPC-SRS-RNTI and the second TPC-SRS-RNTI indicates the TPC command for the first and second SRS CLPC adjustment state, respectively. 
· Alt4: Implicit method: 



Proposal 4:  Regarding how to indicate TPC command for those two SRS CLPC adjustment states through DCI when the UE is configured two SRS CLPC adjustment states, we support either of Options 1, 2, or 3 with either of Alts 1 or 2.

	Agreement
To support two SRS CLPC adjustment states, study and possibly down-select at least one from the following Alts:
· Alt1: SRS CLPC adjustment state is associated with SRS resource set
· Alt2: When the parameter srs-PowerControlAdjustmentStates is set to 'separateClosedLoop', closedLoopIndex-r17 in the TCI state indicates one of the SRS CLPC adjustment states
· Alt3: Add one extra parameter in P0AlphaSet-r17 of TCI state to indicate one of those two SRS CLPC adjustment states
· Alt4: SRS CLPC adjustment state is associated with SRS resource usage type
Note: Other alternatives are not precluded



Proposal 5: For two SRS CLPC adjustment states, we support Alts 1 and 2.

	Agreement
Down-select one from the following alternatives:
· Alt1: Use only RRC to update the PL offset associated with the UL TCI state
· Alt2: In addition to RRC, MAC-CE can be used to update the PL offset associated with the UL TCI state
· FFS: Details on MAC CE



From the perspective of UE mobility, if UE is moving rapidly, it is necessary to establish a separate asymmetric mTRP MAC-CE in which UL TCI states and therein PL/TT offsets is included. The specific table of this MAC-CE is FFS.

Proposal 6: We support Alt 2 with the replacement of PL offset with PL/TT offset. That is, 
· Alt2: In addition to RRC, MAC-CE can be used to update the PL/TT offset associated with the UL TCI state
· FFS: Details on MAC CE


Conclusion
In this contribution, we note the following observations and proposals.

Proposal 1: Support only DL/UL sTRP/UL-only TRPs as asymmetric DL sTRP/UL mTRP scenario to enhance UL capacity and establish low-power TRPs.
Proposal 2: For the asymmetric DL/UL sTRP/UL-only TRPs deployment scenario, support to associate a UL TCI state with a PL offset and a TT offset to address interference boosting and out-of-synchronization.
· In case of low mobilities, the UL TCI state and therein PL/TT offset value can be updated by RRC signalling.
· In case of high mobilities, in addition to RRC signalling, the UL TCI state and therein PL/TT offset value can be updated by a separate MAC CE.
· FFS: Details on MAC-CE.

Proposal 3: For the asymmetric DL/UL sTRP/UL-only TRPs deployment scenario, don’t support to use PDCCH-order based PRACH to UL-only TRPs because the PL/TT offsets can be tracked by only using SRS in the connected state if PRACH preambles in the initial-system access are adopted.
· To address out-of-synchronization and excessive Rx power at UL-only TRPs, UE transmits the randomly selected PRACH preambles spatially beam-swept in predefined directions because UE does not know the locations of UL-only TRPs.

Proposal 4:  Regarding how to indicate TPC command for those two SRS CLPC adjustment states through DCI when the UE is configured two SRS CLPC adjustment states, we support either of Options 1, 2, or 3 with either of Alts 1 or 2.
Proposal 5: For two SRS CLPC adjustment states, we support Alts 1 and 2.
Proposal 6: We support Alt 2 with the replacement of PL offset with PL/TT offset. That is, 
· Alt2: In addition to RRC, MAC-CE can be used to update the PL/TT offset associated with the UL TCI state
· FFS: Details on MAC CE
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