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Introduction
The WID related to NR MIMO enhancement in Rel-18 includes the specification of "Two TAs for UL multi-DCI for multi-TRP operation," and the approval for this has been obtained [1]. Some of the remaining issues related to this enhancement are discussed in Section 2.

Discussion
2.1 TAG ID indication
In RAN1#113, the following agreement was reached for the acquisition of initial TA for the second TRP in intra-cell multi-TRP (mTRP) scenario.
	Agreement
For intra-cell multi-DCI based Multi-TRP operation with two TA enhancement, down-select one of the following alternatives:
· Alt 1:  indicate TAG ID as part of TA command in RAR
· Alt 3:  divide SSBs into two groups, one for each TRP.    If a SSB associated to a RACH procedure belongs to the nth group (n=1,2), then the TA obtained via the RACH procedure corresponds to the nth TRP.



In Alt 3 shown in Figure 1, a serving cell employs two TRPs, each utilizing distinct SSBs. However, Alt 3 has a drawback due to the use of hard-partitioned SSBs. Despite this limitation, we maintain the view that dividing the maximum of 64 SSBs, as prescribed in the legacy specification, into two for utilization should not lead to significant issues. Within Alt 3, the UE establishes a mapping relationship between the SSBs and the TRPs. Specifically, TRP1 corresponds to SSB group 1, encompassing SSBs 1, 3, 5, and so on, while TRP2 corresponds to SSB group 2, consisting of SSBs 2, 4, 6, and so forth. This mapping is established through RRC signalling or MAC-CE from the initially connected TRP (i.e., TRP1 in Figure 1).
[image: ]
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In Figure 1, the UE obtains the TA value for the 1st link using the RAR message within the legacy RACH procedure. This TA is denoted as TAG 1 since the UE can indicate that the TRP in this link corresponds to TRP1. Once the 1st link is established, the UE can acquire the initial TA value for the 2nd link through the CFRA procedure triggered by the PDCCH order from TRP1. 
When obtaining the TA value for the 2nd link, the UE can indicate whether the link corresponds to TRP2 as a line-of-sight link (as depicted in Figure 1(a)) or to TRP1 as a multipath link (as shown in Figure 1(b)), thanks to the aforementioned SSB grouping. Consequently, the UE can effectively manage the TA for the second link separately from the TA for the first link by utilizing distinct SSBs for each link.
Also, Alt 3 can efficiently handle the Tx power of PRACH for setting up the connection of the 2nd link. For instance, in the case of a line-of-sight link as shown in Figure 1(a), the UE can request and receive the Tx power for TRP2 from TRP1, utilizing measured parameters like Rx power from the 2nd link to determine the Tx power for the PRACH. In the case of a multipath link as depicted in Figure 1(b), the UE can determine the Tx power for the PRACH using parameters such as the measured Rx power from the 2nd link and the previously obtained Tx power of TRP1. It's important to note that while assuming a fixed Tx power across all TRPs within a cell can address PRACH power allocation issues, this approach might restrict the flexibility of cell planning. Additionally, in FR2 scenarios, time differences from multiple TRPs might exceed CP, limiting the potential for macro diversity. Therefore, allowing different Tx power levels for each TRP in FR2 scenarios can enhance cell planning flexibility.
Moreover, Alt 3 is effective in mitigating ambiguity when supporting fast mobility through UE-based TA measurements without relying on the RACH. In such measurements, for the UE to autonomously assign link-specific TA values, it requires information about downlink Tx time differences among the TRPs, in addition to the measurable downlink Rx time differences for each link. This information helps differentiate the TAs of different links. Notably, even in intra-cell scenarios, non-ideal backhaul conditions could lead to varying transmission timings among TRPs. In Alt 3, the ability to identify link-specific TRPs circumvents ambiguity related to downlink Tx time differences.

Observation 1: Alt 3 facilitates the indication of TAG IDs, enhances the efficiency of PRACH power control, and eliminates ambiguity in UE-based TA measurements.
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Figure 2. Operating scenario at Alt 1.

Now turning to Figure 2, corresponding to Alt 1, let's consider a scenario where there are two TRPs within a serving cell, as in Alt 3. However, in Alt 1, each TRP uses all available SSBs, unlike Alt 3 where they are distinct. In other words, in Alt 1, each TRP can utilize the same SSB. It's important to note that Alt 1 has the drawback of consuming reserved bits.
Similar to Alt 3, in Alt 1, the UE can obtain the TA value for the 1st link through the RAR message within the legacy RACH procedure. This TA can be denoted as TAG 1. However, in Alt 1, the UE is unaware of which TRP TAG 1 corresponds to. Once the 1st link is established, the UE can obtain the initial TA value for the 2nd link through the CFRA procedure triggered by a PDCCH order, similar to Alt 1. When performing random access to acquire the TA value for the 2nd link, the UE can avoid confusion about applying the TA command to the correct TAG, thanks to the TAG ID indication included in the RAR.
However, in Alt 1, the UE cannot determine whether the 2nd link belongs to a line-of-sight link (i.e., TRP2 different from TRP1 as shown in Figure 2(a)) or a multipath link (i.e., TRP1 identical to TRP1 as shown in Figure 2(b)). As a result, there is an ambiguity when the UE attempts to manage the TA for the 2nd link separately from the TA for the 1st link. 
Moreover, Alt 1 could lead to inefficiency in terms of PRACH power control for establishing the connection of the 2nd link. Since the UE lacks knowledge about whether the 2nd link belongs to TRP1 or TRP2, it cannot determine whether to request the Tx power for TRP2 from TRP1 or reuse the pre-obtained Tx power from TRP1. 
Additionally, Alt 1 is inefficient in addressing ambiguity when supporting fast mobility through UE-based TA measurements without relying on the RACH. In such cases, the UE requires information about downlink Tx time differences among the TRPs, in addition to the measurable downlink Rx time differences for each link, to autonomously assign link-specific TA values. However, in Alt 1, since identifying link-specific TRPs is not feasible, ambiguity related to downlink Tx time differences remains unresolved.

Observation 2: Alt 1 allows for the indication of TAG IDs; however, it could potentially introduce ambiguity regarding the determination of PRACH's Tx power and the support for UE-based TA measurements.

In the preceding discussions, both Alt 3 and Alt 1 offer the option of TAG ID indication. Opting for Alt 3 enables the UE to acquire the TAG ID without the need for any reserved bits in the RAR/PDCCH. Moreover, this choice brings the benefits of better determination of Tx Power for the PRACH and efficient support for fast mobility through UE-based TA measurements. Conversely, should Alt 1 be chosen, the UE would be required to utilize some of the reserved bits in the RAR/PDCCH, potentially leading to an impact on the specifications. Moreover, Alt 1 could pose challenges in realizing the additional advantages highlighted in Alt 3. As a result, we recommend the adoption of Alt 3.

Proposal 1: We proposing supporting Alt 3, wherein the UE can indicate whether the TAG ID corresponds to a TRP distinct from TRP1 or aligns with TRP1. This specification empowers the UE to adeptly manage PRACH power control and RACH-less UE-based TA measurements.


2.2 RAR-less TA indication

In RAN1#112bis-e, the following agreement was made:
	Agreement
For multi-DCI based Multi-TRP operation with two TA enhancement, support at least RAR-based solution where RAR is only received from a TRP that is associated with Type 1 CSS
· RAR based
· FFS: RAR-less solution reusing the solution agreed in Rel-18 Mobility Enh




In Rel-18 Mobility Enh, it was agreed to use an MAC CE to carry absolute TA command as a RAR-less solution. The RAR-less solution allows TA to be inserted into the existing Absolute TA command in order to deviate from the restriction that RAR must receive from the TRP associated with Type 1 CSS. In this case, the Absolute TA command can be received from the TRP that sent the PDCCH order.

Observation 3: The Absolute TA command based RAR-less solution agreed in Rel-18 Mobility Enh can be reused when RAR is not configured, where the Absolute TA command is received from the TRP that sent the PDCCH order.

Proposal 2: We support reusing the solution agreed in Rel-18 Mobility Enh, where a TRP sending the PDCCH order should transmit the Absolute TA command to UE.

2.3 PRACH Power Control

In RAN1#112bis-e, the following working assumption was made:
	Agreement
For multi-DCI based inter-cell multi-TRP and intra-cell multi-TRP operation with two TAGs configured in a CC, for a CFRA based PDCCH order from one TRP triggering PRACH towards another TRP, study whether and, if needed, how to determine the transmit power of the triggered PRACH preamble




Since the UE is not connected to another TRP, it has no choice but to calculate PRACH transmission power using SSB transmitted from another TRP as PL-RS. However, if another TRP is an inter-cell case with a different PCI from the TRP sending PDCCH order, and SIB1 does not exist in the receiving SSB, the UE cannot calculate the transmission power of the UE cannot calculate the transmission power of the PRACH. Therefore, in this case, the transmission power of another TRP should be included in the PDCCH order.

Proposal 3: The transmission power of another TRP with different PCI from the TRP sending PDCCH order should be included in the PDCCH order in order for UE to calculate the transmit power of the PRACH transmission.

2.4 QCL of PDCCH/PDSCH RAR

In RAN1#113, the following proposal regarding QCL of PDCCH/PDSCH RAR was discussed:
	For inter-cell multi-DCI based multi-TRP operation with two TAGs configured in a CC, when the PDCCH order is transmitted from the TRP that is not associated with Type 1 CSS, PDCCH RAR and PDSCH RAR of a CFRA are both QCLed with the CORESET associated with the Type I CSS set




We think it is correct in terms of specification that both PDCCH RAR and PDSCH RAR should be received from TRP that is associated with Type 1 CSS when the TRP sending PDCCH orders is not associated with Type 1 CSS. However, if the UE receives other control signals that are not related to the type 1 CSS from the TRP sending the PDCCH order and the control signals related to the type 1 CSS such as PDCCH RAR and PDSCH RAR must be received by another TRP, there will be three links that the UE must manage and the connection must be maintained continuously for each link. This is very inefficient. In particular, the TRP associated with the type 1 CSS is very far away, so if the signal is weak, there is a hassle of changing the type 1 CSS TRP. Therefore, ultimately, it would be efficient to allow RARs to be sent from a TRP sending PDCCH orders or to replace RARs with Absolute TA command MAC CE.

Observation 4: According to the current specification, it seems that both PDCCH RAR and PDSCH RAR should be received from TRP that is associated with Type 1 CSS when the TRP sending PDCCH orders is not associated with Type 1 CSS. However, it is too complicated in a sense that the UE should manage three links, that is, the UE and a TRP sending the PDCCH order, the UE and another TRP, and the UE and a TRP associated with type 1 CSS.


Conclusion
In this contribution, we discussed issues on the introduction of two TAs for multi-DCI based mTRP . We note the following observations and proposals.

Observation 1: Alt 3 facilitates the indication of TAG IDs, enhances the efficiency of PRACH power control, and eliminates ambiguity in UE-based TA measurements.

Observation 2: Alt 1 allows for the indication of TAG IDs; however, it could potentially introduce ambiguity regarding the determination of PRACH's Tx power and the support for UE-based TA measurements.

Proposal 1: We proposing supporting Alt 3, wherein the UE can indicate whether the TAG ID corresponds to a TRP distinct from TRP1 or aligns with TRP1. This specification empowers the UE to adeptly manage PRACH power control and RACH-less UE-based TA measurements.

Observation 3: The Absolute TA command based RAR-less solution agreed in Rel-18 Mobility Enh can be reused when RAR is not configured, where the Absolute TA command is received from the TRP that sent the PDCCH order.

Proposal 2: We support reusing the solution agreed in Rel-18 Mobility Enh, where a TRP sending the PDCCH order should transmit the Absolute TA command to UE.

Proposal 3: The transmission power of another TRP with different PCI from the TRP sending PDCCH order should be included in the PDCCH order in order for UE to calculate the transmit power of the PRACH transmission.

Observation 4: According to the current specification, it seems that both PDCCH RAR and PDSCH RAR should be received from TRP that is associated with Type 1 CSS when the TRP sending PDCCH orders is not associated with Type 1 CSS. However, it is too complicated in a sense that the UE should manage three links, that is, the UE and a TRP sending the PDCCH order, the UE and another TRP, and the UE and a TRP associated with type 1 CSS.
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