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1. BACKGROUND
RAN plenary #94e approved the WID in [1] for Rel-18 MIMO enhancements. As described in WID, one of the goals in Objective 7 is to study and specify the operation related to multi-DCI multi-TRP deployment allowing for two timing advance TAs loops. In meeting RAN1 #109-e, RAN1 began discussions on this topic. As a result, certain agreements and further discussions points were outlined in the meeting minutes that we are listing below for convenience.

	Enhancement on two TAs for UL multi-DCI for multi-TRP operation is supported in Rel-18.
Note 1: whether (1) the network signals two TACs or (2) the network signals one TAC and the UE deriving the second TA can be further studied.
Note 2: evaluations can be considered on as-needed basis.

For multi-DCI based multi-TRP operation, down-select one of the two alternatives:
· Alt 1: configure two TAGs within a serving cell
· Alt 2: consider two TAs within one TAG within a serving cell

Support two TA enhancement for both intra-cell and inter-cell multi-DCI multi-TRP scenarios in Rel-18.

Enhancements on two TAs for UL multi-DCI for multi-TRP operation are applicable to both FR1 and FR2.

For multi-DCI multi-TRP operation with two TAs, study the following alternatives:
· Alt 1:  two reference timings are considered
· Alt 2:  one reference timing is considered
Note: reference timing above is the timing of the DL reception 

For multi-DCI multi-TRP operation with two TAs, study the following alternatives further in Rel-18:
· Alt 1:  one n-TimingAdvanceOffset value per serving cell
· Alt 2:  two n-TimingAdvanceOffset value per serving cell
Conclusion
For multi-DCI multi-TRP operation with two TAs, the decision on the maximum uplink timing difference is left up to RAN4.
· Send an LS to RAN4 asking them the maximum uplink timing difference RAN1 can assume between the two TAs for multi-DCI multi-TRP operation. The LS is endorsed in R1-2205593.

Two TA enhancement for uplink multi-DCI based multi-TRP operation are applicable to at least:
· TDM based multi-DCI uplink transmission
· simultaneous multi-DCI uplink transmission (if simultaneous uplink multi-DCI uplink transmission is supported in Agenda 9.1.4.1)
· Note: Whether two TA enhancement is applicable to other schemes is a separate discussion, which is not in the scope of AI 9.1.1.2.




2. DISCUSSION
In this contribution, we share our views for the discussion points mentioned in the meeting minutes and make further proposals.

2.1 MULTI-TRP SCENARIOS SPECIFICATION IMPACT
In NR Rel-17, both intra and inter-cell multi-TRP operations are supported where a single TA is utilized. To further extend usage of multi-TRP operation, Rel-18 aims to support such scenarios by employing two TAs where each TRP link could be independently operated with a different TA value, which may enhance system’s capability. From specification’s perspective, the inter-cell case may be easier to manage based on per-cell configuration and management if considered, however the intra-cell case would be more challenging and demand more attention as it requires to identify each TA to be applied to each intra-cell TRP.

[bookmark: _Hlk68019238]Observation 1: From specification’s perspective, the inter-cell case may be easier to manage, however the intra-cell case would be more challenging and demand more attention as it requires to identify each TA to be applied to each intra-cell TRP.

Proposal 1: RAN1 studies requirements for both inter- and intra-cell multi-TRP, with a higher priority for intra-cell scenario.

2.2 REFERENCE TIMING
For further discussion, it is assumed that the Primary TRP (p-TRP) is the TRP that broadcasts SSBs, and the Additional TRP (a-TRP) is the TRP which a given UE may expect to measure and receive other than SSBs, e.g., to measure CSI-RSs for tracking and for other purpose based on configurations.
In the last meeting agreements, regarding the reference timing issue, two alternatives were listed for further study:

· Alt 1:  two reference timings are considered
· Alt 2:  one reference timing is considered

In both intra and inter-cell multi-TRP cases, the UE can perform some measurements using either an SSB or a configured CSI-RS, depending on configurations from the network. If the UE is configured to derive a second reference timing by measuring a configured CSI-RS transmitted by a-TRP, the UE can derive the second reference timing accordingly. This means that the UE can operate with the two TAs based on the two reference timings being acquired at the UE.
Details on how to acquire the second reference timing should be further discussed. For example, it may be based on explicit configurations, from the gNB, of a RS resource index (or an SSB index) to be transmitted from a-TRP. The UE may be further indicated to transmit a corresponding PRACH based on receiving a PDCCH order, using the derived second reference timing. The gNB may determine a value for the second TA and let the UE apply the second TA. 

Observation 2: If the UE is configured to derive a second reference timing by measuring a configured CSI-RS transmitted by a-TRP, the UE can derive the second reference timing accordingly.

Proposal 2: Consider Alt. 1 two reference timings for further discussions.

2.3 TIMING ADVANCE OFFSET

For a given UE, the timing advance offset is a semi-static value configured per cell. In the last meeting, following alternatives are listed for further discussion and decision,
· Alt 1:  one n-TimingAdvanceOffset value per serving cell
· Alt 2:  two n-TimingAdvanceOffset value per serving cell.

[bookmark: _Hlk110610056]For inter-cell multi-TRP, it may be considered to extend for a UE to be configured with two different n-TimingAdvanceOffset values, in consideration that each cell can configure the UE with each parameter independently. However, this is more complicated for the intra-cell case. In an intra-cell multi-TRP case, the choice depends on the range of supported maximum receive time difference (MRTD) and maximum transmit time difference (MTTD) which are within RAN4 area of expertise. Since RAN1 has already sent an LS to RAN4 concerning this issue, we believe that the LS reply will guide this decision. Thus, we are proposing to postpone the decision for the issue regarding the timing advance offset until the LS reply from RAN4 is received.

Observation 3: In an intra-cell multi-TRP case, the choice of supporting one or two n-TimingAdvanceOffset value depends on the range of supported MRTD and MTTD which are within RAN4 area of expertise.

Proposal 3: Postpone decision on the issue regarding the timing advance offset until RAN4 LS reply is received.

2.4 NUMBER OF TAGS OR TAS PER SERVING CELL

In the last meeting, RAN1 discussed the issue related to the TAGs definition. The following alternatives have been identified for further discussion and down-selection,
· Alt 1: configure two TAGs within a serving cell
· Alt 2: consider two TAs within one TAG within a serving cell.

[bookmark: _Hlk110610758]The TAG concept is related to a defined group of cells that are collocated, and thus a single TA command is sufficient to drive the UL timing for all of them. An a-TRP is a non-collocated entity and thus potentially with a different timing. However, an a-TRP is not a standalone cell, and its functionality is strictly related to the anchor TRP. Moreover, if a cell that is part of a carrier aggregation configuration with multiple TAGs is subsequently configured for m-TRP operation, having multiple TAG definition within this cell may be too complex and confusing. Thus, to preserve the TAG concept definition as known, we prefer Alt. 2 for further discussions.

Observation 4: If a cell that is part of a carrier aggregation configuration with multiple TAGs is subsequently configured for m-TRP operation, having multiple TAG definition within this cell may be too complex and confusing.

Proposal 4: Consider two TAs within one TAG within a serving cell (Alt. 2).


3. CONCLUSIONS
This contribution discussed the issues on establishing two TA loops for intra-cell and inter-cell M-TRP operation. Based on the presented discussion, we make the following observations and proposals:

Observation 1: From specification’s perspective, the inter-cell case may be easier to manage, however the intra-cell case would be more challenging and demand more attention as it requires to identify each TA to be applied to each intra-cell TRP.

Observation 2: If the UE is configured to derive a second reference timing by measuring a configured CSI-RS transmitted by a-TRP, the UE can derive the second reference timing accordingly.

Observation 3: In an intra-cell multi-TRP case, the choice of supporting one or two n-TimingAdvanceOffset value depends on the range of supported MRTD and MTTD which are within RAN4 area of expertise.

Observation 4: If a cell that is part of a carrier aggregation configuration with multiple TAGs is subsequently configured for m-TRP operation, having multiple TAG definition within this cell may be too complex and confusing.

Proposal 1: RAN1 studies requirements for both inter- and intra-cell multi-TRP, with a higher priority for intra-cell scenario.

Proposal 2: Consider Alt. 1 two reference timings for further discussions.

Proposal 3: Postpone decision on the issue regarding the timing advance offset until RAN4 LS reply is received.

Proposal 4: Consider two TAs within one TAG within a serving cell (Alt. 2).
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