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1	Introduction
Asymmetric DL sTRP UL mTRP with its justification and objective has been endorsed as one of the features for NR MIMO Phase 5 [1] .
Justification:
Heterogeneous Network can be deployed to improve UL throughput. Since the macro gNB and micro nodes differ in power rating, a UE may receive DL transmission from the macro gNB, but transmit UL to either the macro gNB or non-co-located micro nodes in order to maximize UL throughput. As an option to further reduce energy consumption, the micro nodes can, for instance, reduce or even turn off DL transmissions. To support such deployment scenario, enhancements on UL power control (PC) are needed at least. First, when pathloss RS is transmitted from the macro gNB and the UE transmits UL to the micro nodes, the pathloss measured from the pathloss RS from the macro gNB is not accurate. Therefore, it is necessary to configure the UE with pathloss offset to facilitate accurate calculation of the pathloss associated with the micro nodes. Second, an additional SRS closed-loop PC for DL CSI acquisition to the macro gNB (for DL transmission), separate from that for the SRS to the micro nodes (for UL mTRP reception) should be introduced. Therefore, there is a need for supporting two closed-loop PC adjustment states for SRS, both separate from PUSCH.


Objective:
2. 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 
a. 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. 

In this contribution we share our view on enhancement for asymmetric DL sTRP and UL mTRP scenarios.

[bookmark: _Ref178064866]2	Discussion
Figure 1Figure 1 illustrates an asymmetric DL sTRP UL mTRP deployment. It consists of an Anchor TRP (providing both DL and UL service), and a TRP which will be called an UL-only TRP (for ease of reference) to provide UL service, where the downlink reference signals, the downlink control channels, and the downlink data transmissions for a UE are only provided from the Anchor TRP. 
[image: ]
[bookmark: _Ref158071086]Figure 1: UL-only TRP in an asymmetric DL sTRP UL mTRP deployment
The main motivation for asymmetric DL sTRP UL mTRP deployment is to improve UL throughput by UE transmitting UL data to the UL-only TRP. For example, the Anchor TRP in Figure 1 provides coverage with both DL and UL transmissions, and the UL-only TRP is deployed to improve UL performance. Other motivations would be to reduce network energy consumption, by avoid sending downlink data from the UL-only TRP. It is envisioned that a UE in the cell may first perform initial access via the Anchor TRP, and then, if the UE is closer to the UL-only TRP than to the Anchor TRP (i.e. better UL link budget), or if the NW decides to move the UE to an UL-only TRP, e.g., to reduce the UL interference for the Anchor TRP, or to improve resource usage efficiency, the NW may direct the UE to transmit towards the UL-only TRP. 
Enhancement on power control is needed to support the asymmetric deployment. In existing NR multi-TRP operation, it is assumed that each TRP can be used for both DL transmission and UL reception. Uplink power control can thus be based on the pathloss measurement of DL PL-RS from the same TRP that provides the DL service. Different pathloss for uplink and downlink arises when the power for uplink transmission towards UL-only TRP is based on, however, pathloss measurement of DL PL-RS from the Anchor TRP. It is also noted that the UE would need a separate SRS closed-loop power control state since UE cannot tie the SRS power control state with a PUSCH power control state if UE does not transmit PUSCH towards the Anchor TRP. For supporting UL-only TRP in asymmetric multi-TRP deployment the following power control enhancement shall be added:
Two closed-loop power control for SRS
Uplink power control with pathloss offset for pathloss calculation.
Apart from the power control aspect, another important aspect is how to set the UL transmission timing towards the Anchor TRP and UL-only TRP respectively. In a practical deployment the propagation delay differences and synchronization timing error between the Anchor TRP and the non-collocated UL-only TRP can be significantly large that will impact the performance of the asymmetric TRP deployment. 
In addition, one should keep in mind that multiple UL-only TRPs might be deployed per Anchor TRP, and that the specified enhancements related to UL-only TRPs should preferably be applicable for all the following cases:
UE performs UL transmission to only the UL-only TRP
UE performs UL transmission to two different UL-only TRPs
UE performs UL transmission to one UL-only TRP and to the Anchor TRP

2.1	Unified TCI framework for asymmetric M-TRP deployment

According to the WID [1], the Rel-19 asymmetric DL sTRP and UL mTRP deployment assumes the Rel-17/18 unified TCI framework and fully re-uses the legacy QCL/UL spatial relation rules, targeting FR1 and FR2. The unified TCI state framework of Rel-17 can be RRC configured in one out of two modes of operation “Joint DL/UL TCI” or “Separate DL/UL TCI”, not both modes simultaneously. In the subsequent discussion, we refer to “mixed Joint/UL TCI state mode” if UE is configured with both “Joint DL/UL TCI” and “Separate DL/UL TCI”. In the RAN1#116 meeting, it was agreed that a UE can be configured with Separate DL/UL TCI state mode for both FR1 and FR2, and that a UE can be configured with Joint DL/UL TCI state mode at least for FR1. Using Separate DL/UL TCI state mode or Joint TCI state mode might have different advantages and disadvantages depending on scenarios:
· For FR1, DL single-TRP operation (from Anchor TRP) and UL single-TRP operation (to UL-only node): 
· Joint TCI state mode with single indicated Joint TCI state should be applicable without remarkable drawbacks or additional specification changes.
· Separate DL/UL TCI state mode with single indicated DL TCI state and single indicated UL TCI state should be applicable without remarkable drawbacks or additional specification changes.
· For FR1, DL single-TRP operation (from Anchor TRP) and UL multi-TRP operation (to Anchor TRP and to UL-only node):
· Joint TCI state mode with single indicated Joint TCI state has the issue that multi-TRP schemes in UL require two Joint TCI states to be indicated, this will need specification changes.
· Joint TCI state mode with two indicated Joint TCI states has the issue that the UE will need to support monitoring of two indicated TCI states for DL reception, which requires extra UE complexity (most commercial UEs today only support monitoring single Joint/DL TCI state). 
· Separate DL/UL TCI state mode with single indicated DL TCI state and two indicated UL TCI states will need specification updates (in legacy NR the UE cannot be indicated with single DL TCI state and two UL TCI states). 
· Separate DL/UL TCI state mode with two indicated DL TCI state and two indicated UL TCI states has an issue that the UE needs to support monitoring of two indicated TCI states for DL reception, which requires extra UE complexity (most commercial UEs today only support monitoring single Joint/DL TCI state). 
· NEW: Mixed Joint/UL TCI state mode, where a single Joint TCI state is indicated (for DL and UL towards Anchor TRP) and a single UL TCI state is indicated (for UL towards UL-only node). Benefit with this approach is that minor specification update is needed, as well as MAC-CE overhead of TCI state activation can be kept small compared to using Separate DL/UL TCI state mode with multiple indicated DL and UL TCI states.
· For FR1, DL single-TRP operation (from Anchor TRP) and UL multi-TRP operation (both to UL-only nodes):
· Joint TCI state mode with single indicated Joint TCI state has the issue that multi-TRP schemes in UL requires two Joint TCI state to be indicated, hence specification changes are needed.
· Joint TCI state mode with two indicated Joint TCI states has the issue that the UE will need to support monitoring of two indicated TCI states for DL reception, which has a demand on extra UE complexity (most commercial UEs today only support monitoring single Joint/DL TCI state). 
· Separate DL/UL TCI state mode with single indicated DL TCI state and two indicated UL TCI state will need specification updates (in legacy NR the UE cannot be indicated with single DL TCI state and two UL TCI states). 
· Separate DL/UL TCI state mode with two indicated DL TCI state and two indicated UL TCI state has the issue that the UE needs to support monitoring of two indicated TCI states for DL reception, which has demand on extra UE complexity (most commercial UEs today only support monitoring single Joint/DL TCI state). 
· NEW: Mixed Joint/UL TCI state mode, where a single Joint TCI state is indicated (for DL towards Anchor TRP and UL towards one of the UL-only node) and a single UL TCI state is indicated (for UL towards UL-only node). Benefit with this solution is that minor specification updates are need, as well as MAC-CE overhead of TCI state activation can be kept small compared to using Separate DL/UL TCI state mode with multiple indicated DL and UL TCI states. Please note that for FR1, since no spatial filter indication is needed for the UL towards the UL-only node, the indicate Joint TCI state can be used for UL transmission towards an UL-only node, hence the only thing needed for the UL-only node from the TCI state in FR1 is the pathloss reference signal (and a pathloss offset associated with the Joint TCI state)
· For FR2, DL single-TRP operation (from Anchor TRP) and UL single-TRP operation (to UL-only node): 
· Joint TCI state mode has the issue that the UE needs SRS to determine spatial filter for transmitting to UL-only node, but Joint TCI states cannot be configured with SRS as source RS as QCL type D, hence specification updates are needed for this option.
· Separate DL/UL TCI state mode with single indicated DL TCI state and single indicated UL TCI state should be applicable without remarkable drawbacks or specification changes.
· For FR2, DL single-TRP operation (from Anchor TRP) and UL multi-TRP operation (to Anchor TRP and to UL-only node):
· Joint TCI state mode has the issue that the UE needs SRS to determine spatial filter for transmitting to UL-only node, but Joint TCI states cannot be configured with SRS as source RS as QCL type D, hence specification updates are needed for this option.
· Separate DL/UL TCI state mode with single indicated DL TCI state and two indicated UL TCI state will require specification updates (in legacy NR the UE cannot be indicated with single DL TCI state and two UL TCI states). 
· Separate DL/UL TCI state mode with two indicated DL TCI state and two indicated UL TCI state has the issue that the UE needs to support monitoring of two indicated TCI states for DL reception, which requires extra UE complexity (most commercial UEs today only support monitoring single Joint/DL TCI state). 
· NEW: Mixed Joint/UL TCI state mode, where a single Joint TCI state is indicated (for DL and UL towards Anchor TRP) and a single UL TCI state is indicated (for UL towards UL-only node). Benefit with this solution is that minor specification updates are need, as well as MAC-CE overhead of TCI state activation can be kept small compared to using Separate DL/UL TCI state mode with multiple indicated DL and UL TCI states.
· For FR2, DL single-TRP operation (from Anchor TRP) and UL multi-TRP operation (both to UL-only nodes):
· Joint TCI state mode has the issue that the UE needs SRS to determine spatial filter for transmitting to UL-only node, but Joint TCI states cannot be configured with SRS as source RS as QCL type D, hence specification updates are needed for this option.
· Separate DL/UL TCI state mode with single indicated DL TCI state and two indicated UL TCI state will require specification updates (in legacy NR the UE cannot be indicated with single DL TCI state and two UL TCI states). 
· Separate DL/UL TCI state mode with two indicated DL TCI state and two indicated UL TCI state has the issue that the UE needs to support monitoring of two indicated TCI states for DL reception, which requires extra UE complexity (most commercial UEs today only support monitoring single Joint/DL TCI state). However, this seems to be the best option to minimize specification effort. 

Based on these analysis we conclude that the existing modes of unified TCI states, i.e. Joint TCI State mode and Separate DL/UL TCI state mode, support DL single-TRP and UL single-TRP operation for asymmetric deployment well, however, they have remarkable drawbacks to DL single-TRP and UL multiple-TRP deployment operations, for example they require extra and unnecessary UE processing complexity that very few UE can support today as well as additional MAC-CE and RRC configuration overhead. After comparing different options for supporting DL single-TRP and UL multiple-TRP, we believe a new mixed Joint/UL TCI state mode can resolve the issue of requiring unnecessary UE complexity and reducing the MAC-CE overhead, with only very limited specification impact.
The tables below summaries the discussion above made for FR1 and FR2  to ease the reading and comparison effort.

Table 1 FR1 Asymmetric M-TRP using joint or separate TCI states mode

	
	Joint TCI :1 joint TCI state
	Joint TCI: 2 TCI states
	Separate TCI: 1 DL TCI State + 1 UL TCI State
	Separate TCI: 1 DL TCI State + 2 UL TCI States
	Separate TCI: 2 DL TCI States + 2 UL TCI states
	Mix: 1 Joint TCI + 1 separate UL TCI

	DL S-TRP/UL S-TRP
	OK
	NA
	OK
	NA
	NA
	NA

	DL S-TRP/UL M-TRP (to anchor TRP and UL-only TRP)
	NOK: multi-TRP schemes in UL requires that two Joint TCI states are indicated, hence specification updates are needed
	NOK: monitoring of two indicated TCI states for DL reception requires extra UE complexity (most commercial UEs today only support monitoring single Joint/DL TCI state).
	NOK: multi-TRP schemes in UL requires that two UL TCI states are indicated, hence specification updates are needed
	NOK: requires significant specification updates (in legacy NR the UE cannot be indicated with single DL TCI state and two UL TCI states).
	UE needs to support monitoring of two indicated TCI states for DL reception, which requires extra UE complexity (most commercial UEs today only support monitoring single Joint/DL TCI state). 

	A single Joint TCI state is indicated (for DL and UL towards Anchor TRP) and a single UL TCI state is indicated (for UL towards UL-only node). Benefit with this solution is that minor specification updates are need, as well as MAC-CE overhead of TCI state activation can be kept small compared to using Separate DL/UL TCI state mode with multiple indicated DL and UL TCI states

	DL S-TRP/UL M-TRP (to two UL-only TRPs)
	NOK: multi-TRP schemes in UL requires two Joint TCI states to be indicated, hence specification updates are needed
	two indicated Joint TCI states has an issue that the UE then need to support monitoring of two indicated TCI states for DL reception, which requires extra UE complexity (most commercial UEs today only support monitoring single Joint/DL TCI state).
	NOK: multi-TRP schemes in UL requires two UL TCI states to be indicated, hence specification updates are needed
	with single indicated DL TCI state and two indicated UL TCI state has an issue that it requires specification updates (in legacy NR the UE cannot be indicated with single DL TCI state and two UL TCI states).
	UE needs to support monitoring of two indicated TCI states for DL reception, which requires extra UE complexity (most commercial UEs today only support monitoring single Joint/DL TCI state).
	A single Joint TCI state is indicated (for DL towards Anchor TRP and UL towards one of the UL-only node) and a single UL TCI state is indicated (for UL towards UL-only node). Benefit with this solution is that minor specification updates are need, as well as MAC-CE overhead of TCI state activation can be kept small compared to using Separate DL/UL TCI state mode with multiple indicated DL and UL TCI states. 






Table 2 FR2 Asymmetric M-TRP using joint or separate TCI state mode

	
	Joint TCI (one or two indicated)
	Separate TCI: 1 DL TCI State + 1 UL TCI State
	Separate TCI (1 DL TCI + 2 UL TCI)
	Separate TCI ( 2 DL TCI + 2 UL TCI)
	Mix: 1 Joint TCI + 1 separate UL TCI

	DL S-TRP/UL S-TRP
	UE needs SRS to determine spatial filter for transmitting to UL-only node, but Joint TCI states cannot be configured with SRS as source RS as QCL type D
	Ok
	NA
	NA
	NA

	DL S-TRP/UL M-TRP (to anchor TRP and UL-only TRP)
	UE needs SRS to determine spatial filter for transmitting to UL-only node, but Joint TCI states cannot be configured with SRS as source RS as QCL type D, hence specification updates are needed for this option

	NOK: multi-TRP schemes in UL requires that two UL TCI states are indicated, hence specification updates are needed
	requires significant specification updates (in legacy NR the UE cannot be indicated with single DL TCI state and two UL TCI states). 

	UE needs to support monitoring of two indicated TCI states for DL reception, which requires extra UE complexity 

	A single Joint TCI state is indicated (for DL and UL towards Anchor TRP) and a single UL TCI state is indicated (for UL towards UL-only node). Benefit with this solution is that minor specification updates are need, as well as MAC-CE overhead of TCI state activation can be kept small compared to using Separate DL/UL TCI state mode with multiple indicated DL and UL TCI states

	DL S-TRP/UL M-TRP (to two UL-only TRPs)
	UE needs SRS to determine spatial filter for transmitting to UL-only node, but Joint TCI states cannot be configured with SRS as source RS as QCL type D, hence specification updates are needed for this option
	NOK: multi-TRP schemes in UL requires two UL TCI states to be indicated, hence specification updates are needed
	requires specification updates (in legacy NR the UE cannot be indicated with single DL TCI state and two UL TCI states). 

	UE needs to support monitoring of two indicated TCI states for DL reception, which requires extra UE complexity. However, this seems to be the best option to minimize specification effort. 

	NA




Hence, we have the following observations:

[bookmark: _Toc163131297][bookmark: _Toc163232692]For FR1, with DL single-TRP (from Anchor TRP) and UL single-TRP operation (towards UL-only node), legacy Joint TCI state mode or Separate DL/UL TCI state mode works well without specification updates.
[bookmark: _Toc163131298][bookmark: _Toc163232693]For FR1, with DL single-TRP (from Anchor TRP) and UL multi-TRP operation (to Anchor TRP and/or UL-only node(s)), legacy Joint TCI state mode or Separate DL/UL TCI state mode has an issue which requires specification changes and/or excessive MAC-CE overhead. However, a new mixed Joint/UL TCI state mode should work well with minor specification updates.
[bookmark: _Toc163131299][bookmark: _Toc163232694]For FR1, since no spatial filter indication is needed for the UL towards the UL-only node, the indicate Joint TCI state can be used for UL transmission towards an UL-only node, the only thing needed for the UL-only node from the TCI state in FR1 is the pathloss reference signal (and a pathloss offset associated with the Joint TCI state)
[bookmark: _Toc163131300][bookmark: _Toc163232695]For FR2, with DL single-TRP and UL single-TRP operation, legacy Joint TCI state mode does not work well since specification updates are needed, however, legacy Separate DL/UL TCI state mode works well without specification updates.
[bookmark: _Toc163131301][bookmark: _Toc163232696]For FR2, with DL single-TRP and UL multi-TRP operation, legacy Joint TCI state mode or Separate DL/UL TCI state mode does not work well due to required specification changes and/or excessive MAC-CE overhead. However, a new mixed Joint/UL TCI state mode should work well with minor specification updates (at least when the Anchor TRP is used as one of the two TRPS for UL multi-TRP operation). For FR2, with DL single-TRP and UL multi-TRP operation, where the UL multi-TRP operation is to two different UL-only nodes, legacy Separate DL/UL TCI state mode with two indicated DL and two indicated UL TCI states can be used, however, it requires additional UE complexity and additional MAC-CE singling overhead compared to if mixed Joint/UL TCI state mode would have been used.  

Based on the above discussion we propose:

[bookmark: _Toc163131313][bookmark: _Toc163232708]Introduce a new “Mixed Joint/UL TCI state mode”, where the UE can be indicated with one Joint TCI state (used for DL and UL) and one UL TCI state (used for UL) for both FR1 and FR2.

2.2	Power Control Enhancement

In NR, uplink power control consists of two parts, i.e., open-loop power control and closed-loop power control. Open-loop power control is used to set the uplink transmit power based on a few factors such as pathloss estimation between the UE and a TRP in a serving cell, the target received UL power, channel/signal bandwidth, modulation and coding scheme (MCS), fractional power control factor, etc.  The closed-loop power control is performed based on power adjustments signalled in power control commands from the gNB. The gNB typically determines the power control commands based on the difference between the actual received power and a desired received power. The legacy NR assumes that a DL-RS from respective TRP would be used by a UE to estimate the pathloss between the UE and the TRP. Each DL RS has an associated pathloss index for identifying it. For UL transmission based on the Rel-17/18 Unified TCI state framework, power control can be performed separately per joint/UL TCI state, i.e., independently for different TRPs.  
For an UL channel or signal (e.g., PUSCH, PUCCH, or SRS) to be transmitted in UL associated with a pathloss RS with index , the transmit power in a transmission occasion [image: ] of a carrier frequency of a serving cell and a closed-loop index can be expressed as 


where  denotes a UE’s maximum output power for the carrier frequency, , of the serving cell, ,  in transmission occasion   for the UL channel or signal;   denotes the open-loop transmit power part ;  denotes the closed-loop power adjustment part.  
As described in the following Sections 2.2.1 and 2.2.2, the power control enhancement for UL-only TRP involves both open-loop power control and close-loop power control.

2.2.1 Open-loop Power Control
Considering first the open-loop power control mechanism,  in the transmission power equation in Section 2.2 can be written as:


where  is the nominal target receive power for the UL channel or signal and comprises a cell-specific part and a UE-specific part . Additionally,  is a power adjustment related to the bandwidth or number of RBs occupied by the channel or signal at transmission occasion ; and  is a pathloss (PL) estimation based on a DL-RS with index k;  is a fractional pathloss compensation factor; and  is a power offset determined by the MCS of the UL channel.

2.2.1.1 Estimation of Pathloss (PL) Offset

The following agreements related to pathloss offset of open-loop power control for the UL-only TRP were achieved in the RAN1#116 meeting [2]. 
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.

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

An UL-only TRP receives only and hence does not transmit any DL signals. Without a DL PL-RS transmission from an UL-only TRP, the pathloss to the UL-only cannot be estimated in the existing NR framework to determine the UL transmit power for the transmission towards the UL-only TRP. However, it is possible for a UE to determine the pathloss for the UL-only TRP based on the pathloss of the Anchor TPR and a pathloss offset () indicated by the NW: 


As an illustrative example, the NW can estimate the pathloss offset () by comparing a difference of UL RS RSRP received at the two TPRs, where the UL RS can be for example one SRS resource transmitted from the UE. Denote the UL RS signal as UL-RS0, and the pathloss offset () between PL0 (pathloss between UE and the Anchor TRP) and PL1(pathloss between UE and the UL-only TRP) can be derived as

where  and  denote the received RSRP of UL-RS0 at the Anchor TRP (TRP0) and the UL-only TRP (TRP1), respectively. Generally speaking, the NW can also derive the pathloss offset based on multiple UL RS resources, or use other UL signals/channels, such as PUCCH (DMRS), or PUSCH (DMRS). How NNW derives the pathloss offset is left to network implementation and is therefore transparent to UE. 

[bookmark: _Toc163131302][bookmark: _Toc163232697]Pathloss offset () can be derived based on the difference in RSRP of UL RS (i.e., SRS) received at the Anchor TRP and the UL-only TRP.
[bookmark: _Toc163131303][bookmark: _Toc163232698]NW can derive pathloss offset based on one single SRS resource, or multiple SRS resources, or other UL signals/channels such as PUCCH or PUSCH.

Based on the above discussion, we propose that RAN1 down-prioritizes the discussion regarding derivation of PL offset which should be up to network implementation. 

[bookmark: _Toc163131314][bookmark: _Toc163232709]Derivation of PL offset () is up to network implementation. 

2.2.1.2 Configuration of Pathloss (PL) Offset (for PUSCH/PUCCH/SRS)
In Unified TCI state framework the PL-RS is RRC configured and can be associated with an UL TCI state. When a UE moves in a cell, the UL-TCI state used for transmission to an UL-only TRP might need to be updated. Of a similar reason, the pathloss reference signal from the Anchor TRP might need to be updated, especially in FR2, where different DL-RSs are transmitted in different Anchor TRP beams. Using RRC to re-configure the pathloss reference signal as the UE moves, would introduce unnecessary overhead and latency. To solve this issue, it would be preferred if the PL-RS associated with an UL-TCI state targeting UL-only TRP could be linked with a DL-RS associated to a indicated Joint/DL TCI state, since then the pathloss reference signal used to determine output power towards UL-only node will be automatically updated when the UE moves around in a cell with UL-only nodes. We therefore propose: 

[bookmark: _Toc161694941][bookmark: _Toc163131315][bookmark: _Toc163232710]The PL-RS associated to an UL TCI state can be configured to follow a DL-RS associated with an indicated Joint/DL TCI state (where the indicated Joint/DL TCI state is associated with the Anchor TRP).

2.2.1.3 Indication of Pathloss (PL) Offset
As described in Section 2.2.1.1, the NW would indicate an UL RSRP difference as a pathloss offset () to facilitate UE the estimation of the pathloss between UE and the UL-only TRP. This indicated pathloss offset should be common and is generally applicable to power control of all UL signals/channels, i.e., PUCCH/PUSCH/SRS/PRACH. In the RAN1#116 meeting it was agreed that the initial pathloss offset is provided to the UE via RRC signalling. As illustrated in Figure 2, UE1-UE3 have same distance and pathloss offset to the Anchor TRP, but different distance and pathloss offset to the UL-only TRP. Before the connection to the UL-only TRP is established, the UL-only TRP may not receive any signal from the UE, hence it is very likely that the NW cannot estimate the correct distance and pathloss offset between the UE and the UL-only TRP. In this case, the NW can only configure the UE with an initial pathloss offset which can backoff the transmit power towards the UL-only TRP sufficiently to avoid a significant interference. The UE can use the initial pathloss offset to set the initial transmission power towards the UL-only TRP. Based on the first UL signal from the UE, the NW can have an accurate estimate of the true pathloss offset between the UL-only TRP and the Anchor TRP. Hence, an update of the PL offset via e.g., a MAC CE message seems to be logical and necessary. The UE should correct the inaccurate initial value of the PL offset by a MAC CE message indicating a more accurate pathloss offset based on the NW measurement. Further, we do not see a strong motivation to maintain two sets of pathloss values for initial absolute pathloss offset and subsequent incremental pathloss offset.
[image: ]
[bookmark: _Ref161691070][bookmark: _Ref161691014]Figure 2: illustrating UE1-UE3 have equal distance and pathloss to the Anchor TRP, but different distance and pathloss to the UL-only TRP.

[bookmark: _Toc161694930][bookmark: _Toc163131304][bookmark: _Toc163232699]It is unnecessary for UE to maintain two sets of pathloss values for the initial absolute pathloss offset and subsequent incremental pathloss offset, respectively.

[bookmark: _Toc161694942][bookmark: _Toc163131316][bookmark: _Toc163232711]The initial PL Offset () provided by RRC is in the range of [0 50] dB, with a step size of 2 dB.
[bookmark: _Toc161694943][bookmark: _Toc163131317][bookmark: _Toc163232712]The NW signals the absolute pathloss offset () to the UE. 
[bookmark: _Toc161694944][bookmark: _Toc163131318][bookmark: _Toc163232713]Dynamic indication of PL Offset () via MAC CE is supported.

As exemplified earlier, the NW can estimate the PL offset between the Anchor TRP and the UL-only TRP based on received RSRP of an UL RS (e.g., SRS). It is therefore reasonable to determine the value range of PL offset update regarding the NR legacy value ranges of L1-RSRP measurement. Although the legacy L1-RSRP ranges (see e.g., RSRP-range and SRS-RSRP-range in TS 38.133 [3]) are specified in the context of UE measurement and reporting, these legacy RSRP ranges could still be used as sufficient references to decide the range for pathloss offset, since at the end the UL power control and the pathloss estimation is performed at the UE side. As an example, the range of SRS RSRP measurement is indicated as and mapped to a list of integer IE values (0,…,98) specified in 38.133. The value range of the L1-RSRP measurement and reporting can be a natural start point to discuss the value range of the PL offset. The baseline working assumption should be that the UL transmission towards UL-only TRP should function properly with pure open-loop power control (i.e., in absence of closed-loop power control). In addition, it should be noted that, the L1-RSRP measurement range is between -140dBm and -44dBm, i.e., all are negative values, whilst the PL offset is the difference between two RSRPs that can be either positive or negative (in dB). Nevertheless, if the UE served by the UL-only TRP is always closer to the UL-only TRP than the Anchor TRP, the PL offset may always take positive values (in dB). Based on this observation, we propose RAN1 to determine at least one of the two options regarding the value range of PL offset. 

[bookmark: _Toc161694931][bookmark: _Toc163131305][bookmark: _Toc163232700]The legacy L1-RSRP range (in dBm) is a natural start point to discuss the value range (in dB) of PL offset.

[bookmark: _Toc161694945][bookmark: _Toc163131319][bookmark: _Toc163232714]Support either one or both of the two options for pathloss offset indication via MAC CE:
[bookmark: _Toc161694946][bookmark: _Toc163131320][bookmark: _Toc163232715]Option 1:  Both positive and negative pathloss offset values are supported
[bookmark: _Toc161694947][bookmark: _Toc163131321][bookmark: _Toc163232716]Option 2:  Only positive pathloss offset value is supported

[bookmark: _Toc163131322][bookmark: _Toc163232717]The MAC CE configured pathloss offset can have the same or finer granularity than RRC configured pathloss offset (e.g. 1 or 2 dB granularity). 

2.2.1.4 Indication of Pathloss (PL) Offset for PRACH transmission
In legacy NR, PRACH is the first UL signal a UE transmits to the NW. Based on this first PRACH transmission, the NW will for example derive the timing advance which will be conveyed to the UE to set the UL transmission timing for other UL signals as PUSCH/PUCCH/SRS. In the asymmetric DL sTRP UL mTRP deployment, PRACH can still be the first UL signal the UE transmits to the UL-only node to attain proper UL timing to the UL-only TRP. To determine a suitable output power for a first PRACH transmission towards the UL-only TRP (where the PRACH e.g., is triggered by a PDCCH order transmitted by Anchor TRP), the UE can apply the RRC configured pathloss offset associated to an UL TCI state (in case multiple UL TCI states are associated with different pathloss offset values, a default, e.g. the first, UL TCI state can be used). For subsequent PRACH transmissions towards the UL-only node, the UE could determine a suitable output power by applying a pathloss offset associated with an indicated UL TCI state. In case of FR2, the UE could also attain the spatial filter for the PRACH transmission based on the same indicated UL TCI state. In case two UL TCI states are indicated (i.e., for UL multi-TRP operation), each PRACH transmission can be associated with one of the two indicated UL TCI states. Details are for further study.  

[bookmark: _Toc161694932][bookmark: _Toc163131306][bookmark: _Toc163232701]For the first PRACH transmission targeting the UL-only node, triggered by a PDCCH order, an RRC-configured pathloss offset associated with an UL TCI state can be used to determine the output power.
[bookmark: _Toc161694933][bookmark: _Toc163131307][bookmark: _Toc163232702]For the subsequent PRACH transmissions targeting the UL-only node, triggered by a PDCCH order, a pathloss offset associated with an indicated UL TCI state can be used to determine the output power. 

[bookmark: _Toc161694949][bookmark: _Toc163131323][bookmark: _Toc163232718]For PRACH transmission triggered by PDCCH order, apply a pathloss offset associated with an UL TCI state to determine the output power.

2.2.2 Closed-Loop Power Control
Up to two closed power control loops can be configured in NR for each UL channel or signal. Either cumulative or non-cumulative closed-loop power adjustments are supported in NR. A closed loop adjustment at a given time is also referred as a power control adjustment state.  
The closed-loop term  (see Section 2.2) is given by:

where  is a power adjustment value indicated in a transmit power control (TPC) command in a DCI associated with the UL channel or signal at transmission occasion  and configured with closed-loop index ;   is a sum of power adjustment values indicated by the TPC commands.

2.2.2.1 Indication of the second separate SRS closed-loop adjustment state

The following agreements related to the open-loop power control for the UL-only TRP were achieved in the RAN1#116 meeting [2]. 

Agreement
To facilitate the asymmetric DL sTRP/UL mTRP deployment scenarios, support configuring two closed-loop PC adjustment states for SRS in one CC, both of which are separate from that of the PUSCH.

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: 

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

In NR, SRS is used for providing Channel State Information (CSI) to the NW in the UL. The usage of SRS includes e.g., deriving the appropriated transmission/reception beams, performing link adaptation, and selecting DL and UL MIMO precoding. The transmit power of an SRS resource is described by [4],
[image: ]
The above expression contains four terms: a constant term, a term that depends on the SRS bandwidth, a term that depends on the pathloss, and a term that depends on the closed-loop adjustment.

Each SRS resource set can be configured as either to follow one of the two closed-loop power control states for PUSCH (sameAsFci1 and sameAsFci2, respectively), or to follow a separate closed-loop power control state for only SRS transmission. In legacy, the separate closed-loop SRS power control state is achieved by using UE common DCI format 2_3 for providing the TPC commands. Following the legacy signaling framework, it is reasonable to introduce a second separate SRS closed-loop power control state to DCI format 2_3. In this way, the same DCI format can be used to indicate two separated (not tied to PUSCH closed-loop power control states) SRS closed-loop power control states, that is compatible to the legacy group common TPC provision for SRS power control state. In our view, the simplest way is to associate the second SRS CLPC adjustment state with the SRS resource set and introduce a new power control stat, e.g., separateClosedLoop2. In the DCI format 2_3, the state “separateClosedLoop” is associated to the first TPC command, and the state “separateClosedLoop2” is associated to the second TPC command, as illustrated in Figure 3.
[image: ]
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[bookmark: _Ref161778021]Figure 3: Examples of enhanced DCI format 2_3 to indicate both closed-loop power control state 1 and closed-loop power control state 2. 

[bookmark: _Toc161694934][bookmark: _Toc163131308][bookmark: _Toc163232703]In legacy, DCI format 2_3 is used to indicate TPC for the separate SRS closed-loop power control state for a group of UEs. 

[bookmark: _Toc161694950][bookmark: _Toc163131324][bookmark: _Toc163232719]The second SRS closed-loop power control adjustment state is also associated with SRS resource set.
[bookmark: _Toc161694951][bookmark: _Toc163131325][bookmark: _Toc163232720]DCI format 2_3 is used for the indication of the second SRS closed-loop power control adjustment state.
[bookmark: _Toc161694952][bookmark: _Toc163131326][bookmark: _Toc163232721]In DCI format 2_3, add one additional TPC command field where the first TPC command is associated with the first SRS closed-loop power control adjustment state and the second TPC command is associated with the second SRS closed-loop power control adjustment state (Alt1).
Using the UE common DCI format 2_3 for SRS power control is however cumbersome for UL-only TRP deployment because there the SRS power control needs to be more flexible and dynamic when SRS is used for establishing the uplink connection. Triggering of SRS transmission using one DCI format 1_1/0_1, whereas providing TPC update of SRS transmission power using another DCI format 2_3 is an inefficient and cumbersome signaling approach. Additionally, the UE common DCI format 2_3 used to provide the TPCs for multiple UE for SRS transmission has a limited number of TPC fields, that the size of DCI format 2_3 is limited by the size of DCI format 1_0 with the maximum payload size of DCI format 2_3 dependend on the size of DL BWP (a typical size of DCI 1_0 is around 40 bits). A more signaling efficient approach is to trigger SRS transmission and provide SRS close-loop power control state simultaneously in a same UE dedicated DCI (e.g., DCI format 1_1/0_1). 
For PUCCH two Closed-Loop power control adjustment states are supported (both are independent from the Closed-Loops of PUSCH and SRS) and both can be controlled by TPC commands indicated in same DCI format scheduling a PUCCH transmission (i.e., DCI format 1_0/1_1/1_2); similarly, for PUSCH two Closed-Loop power control states are supported (independent of PUCCH) and both can be controlled by TCP commands indicated in the same DCI format scheduling a PUSCH transmission (i.e., DCI format 0_0/0_1/0_2). Same functionality shall be supported also for SRS transmission. 

[bookmark: _Toc161694953][bookmark: _Toc163131327][bookmark: _Toc163232722]RAN 1 to further support indication of the SRS closed-loop adjustment state can be conveyed in the UE dedicated DCI 1_1, in addition to DCI format 2_3.

2.3	Single-DCI Multi-TRP or Multi-DCI Multi-TRP

The Rel-16 intra-cell multi-TRP operation supports both single-DCI (sDCI) and multi-DCI (mDCI). The extension inter-cell mTRP in Rel-17 only supports mDCI based solution. As well as the Rel-18 two-TA feature is limited to multi-DCI based multi-TRP under the Rel-18 unified TCI state framework. For UL-only TRP in Rel-19, the WID limits the scope to single-TRP operation in DL, and hence reusing the Rel-18 multi-DCI solution for intra-cell UL-only TRP deployments seems to be inadequate since multi-DCI multi-TRP operation is mainly motivated by DL multi-TRP operation with poor synchronization across DL TRPs. In our view, for the intra-cell asymmetric DL sTRP UL mTRP deployment, the single-DCI approach is sufficient. Meanwhile, both of the Rel-17 and Rel-18 inter-cell mTRP operations exploit multi-DCI solutions. The legacy solutions are equivalent applicable to the Rel-19 inter-cell asymmetric DL sTRP UL mTRP scenarios (see an example in Figure 4). Therefore, we propose that m-DCI based solutions should be supported for the inter-cell asymmetric DL sTRP UL mTRP operation. 
[image: ]
[bookmark: _Ref161933478]Figure 4: An example of inter-cell asymmetrical mTRP deployment

[bookmark: _Toc161694954][bookmark: _Toc163131328][bookmark: _Toc163232723]Support single-DCI based intra-cell asymmetric DL sTRP UL mTRP scenario.

[bookmark: _Toc161694955][bookmark: _Toc163131329][bookmark: _Toc163232724]Support multi-DCI based inter-cell asymmetric DL sTRP UL mTRP scenario.

2.4	Discussion on timing

In NR, the UL signals/channel PUCCH/PUSCH/SRS transmission requires a proper timing advance (TA) control with respect to the DL reference timing. Both multi-DCI(mDCI) based intra-cell multi-TRP operation introduced in Rel-16 and its extension inter-cell multi-TRP in Rel-17  assume that the timing difference between signals received from the two TRPs is within a cyclic prefix (CP) length and that UE can transmit signals towards the two TRPs using the same timing advance (TA). To handle larger uplink timing differences (>CP) at a UE between two TRPs, the two-TA feature is introduced in Rel-18 for multi-DCI based multi-TRP, where separate timing advance control is supported, and each can be applied to uplink transmission to a TRP. Difference between transmit timing to two TRPs can be up to 34.5µs if UE supports the capability. According to the Rel-19 WID [1], the asymmetric DL sTRP/UL mTRP deployment assumes intra-band intra-DU non-collocated mTRPs, hence the Rel-18 assumption on timing difference larger than CP is applied to the Rel-19 asymmetric mTRP scenario. 

[bookmark: _Toc161694935][bookmark: _Toc163131309][bookmark: _Toc163232704]The timing difference range between the Anchor TRP and the UL-only TRP can re-use the assumption from the Rel-18 two-TA framework, i.e., timing difference larger than CP (MRTD=33µs/8µs and MTTD=34.5µs/8.5µs for FR1/FR2). 

The Rel-18 two-TA feature is limited to multi-DCI based multi-TRP under the Rel-18 unified TCI state framework. In addition, the Rel-18 two-TA feature relies on the legacy concept of timing advance group (TAG), with enhancement that a UE can be configured with two TAGs in a serving cell. More specifically, each TAG is associated with UL transmission towards one of the two TRPs, where the mapping between UL channels/signals to a TAG is linked to the TCI state. Hence, a TA is applied to UL transmissions according to the TAG configured in the TCI state(s). The downlink timing refence signal of the TAG can be provided as a SSB signal configured in one of the TCI states associated to the TAG.

[bookmark: _Toc161694936][bookmark: _Toc163131310][bookmark: _Toc163232705]The Rel-18 two-TA feature is limited to multi-DCI based multi-TRPs where a serving cell can be configured with two TAGs via the TCI states.
[bookmark: _Toc161694937][bookmark: _Toc163131311][bookmark: _Toc163232706]Each of the two TAs (and the associated two TAGs) in the Rel-18 two-TA feature is associated to a DL timing reference signal. 

For UL-only TRP in Rel-19, the WID limits the scope to single-TRP operation in DL, and hence reusing the Rel-18 multi-DCI two-TA solution for UL-only TRP deployments seems to be inadequate since multi-DCI multi-TRP operation is mainly motivated by DL multi-TRP operation with poor synchronization across DL TRPs. If we reuse the Rel-18 multi-DCI two-TA solution, a UE must support multi-DCI operation to enable UL-only TRP operation, which is an undesired and unnecessary restriction. 
[bookmark: _Toc161694938][bookmark: _Toc163131312][bookmark: _Toc163232707]Reusing multi-DCI based two-TA solutions for UL-only node deployment requires UEs supporting UL-only TRPs to also support multi-DCI based operation.

Another option could be to adapt the Rel-18 multi-DCI based two-TA solutions to single-DCI(sDCI) operation. To do this, only minor changes for the Rel-18 two-TA solution is needed, e.g., removing the association between a TAG and CORESETPooIndex, and using a single DL timing reference signal (from the Anchor TRP) for both TAs, instead of using two DL reference signals as in the Rel-18 multi-DCI two-TA solution. Of the two options, the latter is much more attractive. Based on the above discussion, we have the following proposals to include enhancement to enable two-TAs for asymmetric DL sTRP UL mTRP scenarios in the Rel-19 scope.

[bookmark: _Toc161694956][bookmark: _Toc163131330][bookmark: _Toc163232725]RAN1 to consider support enhancement to enable two-TAs for asymmetric DL sTRP UL mTRP scenario in the Rel-19 scope.

In our view, UE can be at different propagation delay w.r.t each TRP and after the initial transmit timing control (i.e., after performing PRACH), the UE can properly manage two separate TA loops to set UL timing towards the non-collocated TRPs, based on separate Timing Advance Commands, with respect to Anchor TRP DL timing reference. In other words, to enable two TAs with respect to two TRPs, UE need to obtain DL reference timing and UL TA command towards UL-only TRP. In this section we further discuss the aspects of DL reference timing and UL TA towards the UL-only TRP. The two-TA feature in Rel-18 assumes non-ideal synchronization (i.e., TRPs slot boundaries are not perfectly time aligned and there can be synchronization error of up to e.g., 3µs) between the TRPs. As per the WID, asymmetric and non-collocated deployment is supported for UL-only TRP. That means the synchronization assumptions in Rel-18 are applied for Rel-19 UL-only TRP also as operators may not deploy separate TRPs for using the UL-only TRP feature (e.g., operators may use same deployment for Rel-18 and Rel-19).
As UL-only TRP do not transmit any SSB, UE may have to rely on Anchor TRP SSB to derive the DL reference timing. When slot boundaries of Anchor TRP and UL-only TRP are perfectly aligned in time (i.e., synchronization error is 0µs), UE may use the DL reference timing of Anchor TRP to perform random access procedure and obtain TA command to handle the asymmetric propagation delay difference between Anchor TRP to UE and UL-only TRP to UE. 
However, in the practical deployments (such asymmetric deployments considered in this WI) it may not be always possible to maintain perfect synchronization between different TRP (even for intra-DU deployments as most of the NW deployments use something called switched fronthaul).  Figure 5 illustrate synchronization scenario where the timing of UL-only TRP is ahead of Anchor TRP. When UL-only TRP is ahead of Anchor TRP slot timing, when UE acquires DL timing from Anchor TRP and transmits PUSCH using the same DL reference timing, it may result in inter-slot interference at UL-only TRP.
[image: ]
[bookmark: _Ref161695174]Figure 5: Synchronization scenario UL-only TRP ahead of Anchor TRP slot timing

Based on the above discussion, we have the following proposal to consider practical synchronization error between Anchor TRP and UL-only TRP for UL and DL timing control in an asymmetric deployment.

[bookmark: _Toc161694957][bookmark: _Toc163131331][bookmark: _Toc163232726]RAN1 to consider practical synchronization error between Anchor TRP and UL-only TRP for UL and DL timing control in asymmetric DL sTRP UL mTRP deployment.

Conclusion
In the previous sections we made the following observations: 
Observation 1	For FR1, with DL single-TRP (from Anchor TRP) and UL single-TRP operation (towards UL-only node), legacy Joint TCI state mode or Separate DL/UL TCI state mode works well without specification updates.
Observation 2	For FR1, with DL single-TRP (from Anchor TRP) and UL multi-TRP operation (to Anchor TRP and/or UL-only node(s)), legacy Joint TCI state mode or Separate DL/UL TCI state mode has an issue which requires specification changes and/or excessive MAC-CE overhead. However, a new mixed Joint/UL TCI state mode should work well with minor specification updates.
Observation 3	For FR1, since no spatial filter indication is needed for the UL towards the UL-only node, the indicate Joint TCI state can be used for UL transmission towards an UL-only node, the only thing needed for the UL-only node from the TCI state in FR1 is the pathloss reference signal (and a pathloss offset associated with the Joint TCI state)
Observation 4	For FR2, with DL single-TRP and UL single-TRP operation, legacy Joint TCI state mode does not work well since specification updates are needed, however, legacy Separate DL/UL TCI state mode works well without specification updates.
Observation 5	For FR2, with DL single-TRP and UL multi-TRP operation, legacy Joint TCI state mode or Separate DL/UL TCI state mode does not work well due to required specification changes and/or excessive MAC-CE overhead. However, a new mixed Joint/UL TCI state mode should work well with minor specification updates (at least when the Anchor TRP is used as one of the two TRPS for UL multi-TRP operation). For FR2, with DL single-TRP and UL multi-TRP operation, where the UL multi-TRP operation is to two different UL-only nodes, legacy Separate DL/UL TCI state mode with two indicated DL and two indicated UL TCI states can be used, however, it requires additional UE complexity and additional MAC-CE singling overhead compared to if mixed Joint/UL TCI state mode would have been used.
Observation 6	Pathloss offset () can be derived based on the difference in RSRP of UL RS (i.e., SRS) received at the Anchor TRP and the UL-only TRP.
Observation 7	NW can derive pathloss offset based on one single SRS resource, or multiple SRS resources, or other UL signals/channels such as PUCCH or PUSCH.
Observation 8	It is unnecessary for UE to maintain two sets of pathloss values for the initial absolute pathloss offset and subsequent incremental pathloss offset, respectively.
Observation 9	The legacy L1-RSRP range (in dBm) is a natural start point to discuss the value range (in dB) of PL offset.
Observation 10	For the first PRACH transmission targeting the UL-only node, triggered by a PDCCH order, an RRC-configured pathloss offset associated with an UL TCI state can be used to determine the output power.
Observation 11	For the subsequent PRACH transmissions targeting the UL-only node, triggered by a PDCCH order, a pathloss offset associated with an indicated UL TCI state can be used to determine the output power.
Observation 12	In legacy, DCI format 2_3 is used to indicate TPC for the separate SRS closed-loop power control state for a group of UEs.
Observation 13	The timing difference range between the Anchor TRP and the UL-only TRP can re-use the assumption from the Rel-18 two-TA framework, i.e., timing difference larger than CP (MRTD=33µs/8µs and MTTD=34.5µs/8.5µs for FR1/FR2).
Observation 14	The Rel-18 two-TA feature is limited to multi-DCI based multi-TRPs where a serving cell can be configured with two TAGs via the TCI states.
Observation 15	Each of the two TAs (and the associated two TAGs) in the Rel-18 two-TA feature is associated to a DL timing reference signal.
Observation 16	Reusing multi-DCI based two-TA solutions for UL-only node deployment requires UEs supporting UL-only TRPs to also support multi-DCI based operation.


Based on the discussion in the previous sections we propose the following:
Proposal 1	Introduce a new “Mixed Joint/UL TCI state mode”, where the UE can be indicated with one Joint TCI state (used for DL and UL) and one UL TCI state (used for UL) for both FR1 and FR2.
Proposal 2	Derivation of PL offset () is up to network implementation.
Proposal 3	The PL-RS associated to an UL TCI state can be configured to follow a DL-RS associated with an indicated Joint/DL TCI state (where the indicated Joint/DL TCI state is associated with the Anchor TRP).
Proposal 4	The initial PL Offset () provided by RRC is in the range of [0 50] dB, with a step size of 2 dB.
Proposal 5	The NW signals the absolute pathloss offset () to the UE.
Proposal 6	Dynamic indication of PL Offset () via MAC CE is supported.
Proposal 7	Support either one or both of the two options for pathloss offset indication via MAC CE:
Option 1:  Both positive and negative pathloss offset values are supported
Option 2:  Only positive pathloss offset value is supported
Proposal 8	The MAC CE configured pathloss offset can have the same or finer granularity than RRC configured pathloss offset (e.g. 1 or 2 dB granularity).
Proposal 9	For PRACH transmission triggered by PDCCH order, apply a pathloss offset associated with an UL TCI state to determine the output power.
Proposal 10	The second SRS closed-loop power control adjustment state is also associated with SRS resource set.
Proposal 11	DCI format 2_3 is used for the indication of the second SRS closed-loop power control adjustment state.
Proposal 12	In DCI format 2_3, add one additional TPC command field where the first TPC command is associated with the first SRS closed-loop power control adjustment state and the second TPC command is associated with the second SRS closed-loop power control adjustment state (Alt1).
Proposal 13	RAN 1 to further support indication of the SRS closed-loop adjustment state can be conveyed in the UE dedicated DCI 1_1, in addition to DCI format 2_3.
Proposal 14	Support single-DCI based intra-cell asymmetric DL sTRP UL mTRP scenario.
Proposal 15	Support multi-DCI based inter-cell asymmetric DL sTRP UL mTRP scenario.
Proposal 16	RAN1 to consider support enhancement to enable two-TAs for asymmetric DL sTRP UL mTRP scenario in the Rel-19 scope.
Proposal 17	RAN1 to consider practical synchronization error between Anchor TRP and UL-only TRP for UL and DL timing control in asymmetric DL sTRP UL mTRP deployment.
[bookmark: _In-sequence_SDU_delivery]
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