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Introduction
In this contribution, we discuss remaining issues on two TAs for multi-DCI based M-TRP operation. The following agreements were made in previous meetings.
	Agreement
Support two TA enhancement for both intra-cell and inter-cell multi-DCI multi-TRP scenarios in Rel-18.

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

Agreement
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.

Agreement
For multi-DCI based multi-TRP operation with two TAs, support configuring two TAGs belonging to a serving cell.

Agreement
For multi-DCI multi-TRP operation with two TAs in a CC, two DL reference timings are supported where each DL reference timing is associated with one TAG
· baseline assumption is that the Rx timing difference between the two DL reference timings is no larger than CP length 
· as an optional UE capability, Rx timing difference between the two DL reference timings can be assumed to be larger than CP length
· FFS: the maximum Rx timing difference (could be up to RAN4)
· Other than UE capability details and relevant configuration, no additional RAN1 specification enhancement specific for this case is expected

Conclusion
For multi-DCI based Multi-TRP operation with two TA enhancement, it cannot always be assumed that both TRPs have knowledge of the overlapping region between transmissions corresponding to the two TAs.
· Note: This doesn’t prevent the network from applying scheduling restrictions even if the TRPs have no knowledge of the overlapping region

Agreement
For multi-DCI based Multi-TRP operation with two TA enhancement, support CFRA triggered by PDCCH order for both intra-cell and inter-cell cases.

Agreement
For multi-DCI based Multi-TRP operation with two TA enhancement, support the case where a PDCCH order sent by one TRP triggers RACH procedure towards either the same TRP or a different TRP at least for inter-cell Multi-DCI.
· FFS: for intra-cell Multi-DCI
· FFS: whether there are any restrictions needed
· FFS: if cross TRP RACH triggering is an optional feature

Conclusion
For multi-DCI based Multi-TRP operation with two TA enhancement, there is no consensus to support enhancements for CBRA triggered by PDCCH order.

Conclusion
For multi-DCI based Multi-TRP operation with two TA enhancement, it is up to RAN2 to decide whether there is a need to enhance CBRA procedure to support per TRP UE-initiated RACH procedure.
Agreement: Send LS to RAN2 regarding the above conclusion. Final LS in R1-2213004.

Conclusion
For inter-cell multi-DCI based multi-TRP operation with two TA enhancement, there is no consensus to introduce additional type 1 CSS configuration per additional PCI.

Agreement
For associating TAGs to target UL channels/signals for multi-DCI based multi-TRP operation, support the following:
Associate TAG to TCI-state
· Associate TAG ID with UL/joint TCI state 
· For UL transmission, the TAG ID associated with the UL/joint TCI state is utilized
· A baseline is UE expects that the [activated] UL/joint TCI states [of UL signals/channels] associated to one CORESET Pool Index correspond to one TAG
· Working Assumption: A UE may report that it supports that the [activated] UL/joint TCI states [of UL signals/channels] associated to one CORESETPoolIndex correspond to both TAGs
FFS: on how to handle association when Rel-15/16 spatial relation framework is used for
· PUCCH
· DG/CG Type 1/Type 2 PUSCH
· AP/SP/P SRS

Agreement
Confirm the following working assumption:
For multi-DCI based inter-cell Multi-TRP operation with two TA enhancement, one additional PRACH configuration is supported for each configured additional PCI
· the additional PRACH configuration is used in a RACH procedure triggered by a PDCCH order for the corresponding configured additional PCI 

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

Agreement
For intercell multi-DCI based Multi-TRP operation with two TA enhancement, support indication of which PRACH configuration to be used in the RACH procedure in the PDCCH order.
· FFS: Whether additionalPCI or a generic identifier is indicated in PDCCH order
· FFS: The detail of the indication in PDCCH order in terms of whether to support PRACH triggered for inactive additionalPCI.

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

Agreement
For associating TAGs to target UL channels/signals for multi-DCI based multi-TRP operation, the baseline feature is revised as follows:
· UE expects that the [activated] UL/joint TCI states [of UL signals/channels] associated to one CORESET Pool Index correspond to one TAG  
· Association of TAG ID with UL/joint TCI state is via RRC configuration 
· Above does not impact the association of the indicated TCI states and coresetPoolIndex values as agreed in previous meetings in 9.1.1.1.

Agreement
For multi-DCI based Multi-TRP operation with two TA enhancement, for the case when the UE does not support UL STxMP transmission,
· for the baseline feature, the UE does not expect the two UL transmissions to overlap (i.e., scheduling restriction is applied to avoid overlap between the two UL transmissions)
· as an optional feature, the overlapping duration of the later of the two UL transmissions is reduced.
· FFS: for the optional feature, whether or not the overlapping duration needs to be specified as 1 (in case 2) or 2 (in case 1) OFDM symbols where
· Case 1 applies when UE is capable of supporting MRTD > CP, SCS=60 kHz and frequency range is FR1.
· Case 2 applies in all other cases

Agreement
For inter-cell multi-DCI based Multi-TRP operation with two TA enhancement, support indication of additionalPCI in the PDCCH order
· as baseline capability: support PRACH triggering towards servingCell PCI or active additionalPCI.  

Conclusion
For inter-cell multi-DCI based Multi-TRP operation with two TA enhancement, no consensus on introducing the following optional UE capability:
optional UE capability: support PRACH triggering towards servingCell PCI, active additionalPCI, or up to 1 inactive additionalPCI

Conclusion
For inter-cell/intra-cell multi-DCI based Multi-TRP operation with two TA enhancement, there is no consensus to introduce RAR-less solution in Rel-18 from RAN1 perspective.

Conclusion
For inter-cell multi-DCI based Multi-TRP operation with two TA enhancement, for the optional feature where the overlapping duration of the later of the two UL transmissions is reduced the following is concluded:
· There is no consensus to specify the overlapping duration in RAN1 specifications.

Agreement
For intra-cell multi-DCI based Multi-TRP operation with two TA enhancement and PDCCH order CFRA, indicate a representation of the TAG ID with 1 bit (either the first TAG ID or the second TAG ID for the serving cell) as part of TA command in RAR
Note: For intra-cell multi-DCI based Multi-TRP operation, only a single NTA,offset is configured. 

Agreement
For inter-cell multi-DCI based multi-TRP operation with two TAGs configured in Spcell, when the PDCCH order is transmitted from a TRP associated with additionalPCI, PDCCH RAR and PDSCH RAR of a CFRA are both QCLed with the CORESET associated with the Type I CSS set

Agreement
The following working assumption is confirmed
· “For intra-cell multi-DCI based Multi-TRP operation with two TA enhancement, support the case where a PDCCH order sent by TRPX triggers RACH procedure towards either TRPX or TRPY.”
Above confirmation does not change power control for the same TRP PDCCH order.

Agreement
For inter-cell multi-DCI based Multi-TRP operation with two TA enhancement, 1 bit is supported for indicating active additionalPCI in the PDCCH order 
· the single bit in the PDCCH order indicates if the PRACH triggering is towards servingCell PCI or active additional PCI
Note: This has no impact on whether common or separate field with cell indication in LTM is used

Agreement
When a UE is configured with both the inter-cell multi-DCI based Multi-TRP operation with two TAs and Rel-18 LTM features, 
· Alt 1:  separate fields are used to indicate additionalPCI (for inter-cell mTRP) and to indicate cell indicator field (for Rel-18 LTM)

Conclusion
There is no consensus to extend 2TA enhancement to BFD/BFR in Rel-18



On remaining issues of two TAs for multi-DCI mTRP
- Overlapping between two UL transmissions associated with two TAs
For TDM based multi-DCI uplink transmission, different channels/RSs associated with different TAs can be overlapped when the channels/RSs are scheduled in consecutive symbols. For this case, it was agreed in RAN1 #112-bis meeting that UE does not expect the two UL transmissions to overlap as the baseline feature, or the overlapping duration of the later of the two UL transmissions is reduced as an UE optional feature. For the optional feature, it was concluded that there is no consensus to specify the overlapping duration in RAN1 specifications. The intention of the conclusion was not to specify the conditional dropping behavior, e.g., when to drop 1 symbol and when to drop 2 symbols. However, specified behavior in current specification creates ambiguity on the exact meaning of ‘duration’ with respect to whether the duration means per symbol, per sample or others. This may not be a critical issue for legacy TA operation since TA update would happen rarely, but for the Rel-18 two TA feature, TA switching can happen quite frequently, e.g., slot-by-slot, so that it should be clarified that ‘reduces in duration’ means ‘drops overlapped symbol(s)’.  
	TS38.213 S.4.2 - Legacy overlapping handling due to TA update (1 TAG in a CC/BWP case)

	If two adjacent slots overlap due to a TA command, the latter slot is reduced in duration relative to the former slot. The UE does not change  during an actual transmission time window for a PUSCH or a PUCCH transmission [6, TS 38.214].



	TS38.213 S.4.2 - Rel-18 two TA overlapping handling between two UL transmissions associated with two TAs (2 TAG in a CC/BWP case)

	If the UE is not provided enableSTx2PofMDCI and operates with two TAGs on a serving cell, the UE does not expect transmissions associated with different TAGs to overlap unless the UE indicates XYZ; if the UE indicates XYZ, the UE reduces in duration a latter transmission using a first TAG to avoid overlapping with a former transmission using a second TAG.



Proposal #1: For the overlapping region handling, change ‘reduces in duration a latter transmission’ into ‘drops overlapped symbol(s) of a latter transmission’. Adopt the following TP.
· Reason for change: For the overlapping region handling between two UL transmissions associated with two TAs, it is ambiguous whether UE reduces a latter transmission per symbol level or per sample level.
· Summary of change: Change ‘reduces in duration a latter transmission’ into ‘drops overlapped symbol(s) of a latter transmission’
· Consequence if not approved: Ambiguous UE behavior when two UL transmissions associated with different TAGs are overlapped.
Text proposal for TS 38.213:
	[bookmark: _Toc12021440][bookmark: _Toc20311552][bookmark: _Toc26719377][bookmark: _Toc29894808][bookmark: _Toc29899107][bookmark: _Toc29899525][bookmark: _Toc29917262][bookmark: _Toc36498136][bookmark: _Toc45699162][bookmark: _Toc146789728]4.2	Transmission timing adjustments
- Unchanged parts are omitted -
For operation with single TAG on a serving cell, if two adjacent slots overlap due to a TA command, the latter slot is reduced in duration relative to the former slot. The UE does not change  during an actual transmission time window for a PUSCH or a PUCCH transmission [6, TS 38.214]. If the UE is not provided enableSTx2PofMDCI and operates with two TAGs on a serving cell, the UE does not expect transmissions associated with different TAGs to overlap unless the UE indicates XYZ; if the UE indicates XYZ, the UE drops overlapped symbol(s) of reduces in duration a latter transmission using a first TAG to avoid overlapping with a former transmission using a second TAG.
- Unchanged parts are omitted -



- Cross-TRP RACH triggering for intra-cell M-DCI case
In the last meeting, the working assumption regarding cross-TRP RACH triggering for intra-cell M-DCI case was confirmed. However, there was a condition that the confirmation does not change power control for the same TRP PDCCH order. In order to achieve this condition, UE needs to know whether the PRACH triggering is for different TRP or for same TRP. To this end, TAG ID indication in the PDCCH order or indication of whether to use legacy power control or enhanced power control can be considered. Both solutions let UE know the target TRP/TAG of PDCCH ordered RACH at the triggering stage, so that the UE can determine correct DL reference timing for the RACH transmission between two DL reference timings of two TAGs. Since the TAG ID indication in the PDCCH order can also work for inter-cell M-DCI case, we propose:
Proposal #2: Support TAG ID indication in the PDCCH order in case of intra-cell M-DCI.

- PL-RS determination for PDCCH-ordered RACH
In the RAN1 #112-bis meeting, it was agreed to study whether and, if needed, how to determine the transmit power of the triggered PRACH preamble, in case of cross-TRP RACH triggering. In the current specification, it is described that the PL-RS and referenceSignalPower for PRACH power control are based on the DL-RS that is the QCL source of the DMRS of PDCCH order. This current specification is not applicable anymore to cross-TRP RACH triggering case when triggering TRP and target TRP are different. So, an enhancement is needed and a simple solution is that the SSB index indicated in PDCCH order is used for PRACH power control in case of cross-TRP RACH triggering. Since this issue exists not only for inter-cell M-DCI case but also for intra-cell M-DCI case, the enhancement should be applicable to both cases. As discussed above, there is an agreement that support of cross-TRP RACH triggering does not change power control for the same TRP PDCCH order. So, we propose that the SSB index indicated in PDCCH order is used for PRACH power control, only when PDCCH order is for cross-TRP triggering, e.g., TAG ID associated with a CORESET receiving a PDCCH order is different from TAG ID indicated in the PDCCH order for PRACH transmission.
Proposal #3: If PDCCH order is for cross-TRP RACH triggering, the SSB indicated in the CFRA based PDCCH order is used as the PL-RS for determining the transmit power of the triggered PRACH transmission, for two TA acquisition.

- RAR window
Since type 1 CSS configuration can exist for only one TRP, the time delay required for forwarding RAR from one TRP to other TRP should be taken into account for RAR window timing, e.g., additional delay on starting point of RAR window or additional RAR window length. RAR forwarding delay can exist for both inter-cell M-TRP and intra-cell M-TRP cases with non-ideal backhaul.
Proposal #4: Support additional delay on starting point of RAR window or additional RAR window length for receiving PDCCH scheduling RAR, considering RAR forwarding delay when PDCCH-ordered RACH is transmitted toward TRP not associated with type 1 CSS.

- Relation between CC grouping for two TAGs and CC list for simultaneous multi-CC TCI update
Since Rel-17 unified TCI framework, simultaneous multi-CC TCI update had been supported for latency reduction which is also supported for Rel-18 extended unified TCI. To enable simultaneous multi-CC TCI update, up to 4 CC lists which includes more than one CCs can be configured, and if TCI update via DL DCI is performed in a CC in a CC list then the same TCI update would be applied for all CCs in the CC list. There are two different approaches to achieve this, the first one is CC-common TCI state pool configuration and the other is CC-specific TCI state pool configuration. For the CC-common TCI state pool configuration, there is a reference CC with TCI state configuration in a CC list, and non-reference CC(s) in the CC list may refer (updated) TCI from the TCI state configuration of the reference CC. With regard to this aspect, there is an incoming LS[1] from RAN2 on Rel-18 MIMO including question regarding two TA operation when simultaneous multi-CC update is enabled with CC-common TCI state pool.
	1 Reference CC/BWP for TCI state list configurations

The reference CC/BWP includes the Rel-17 TCI state pool (a list of TCI states) for PDSCH/PDCCH/PUSCH/PUCCH. This is understood as signalling optimization for UL/DL or joint TCI state list configuration when UE is configured with unified TCI state operation.

Question 3a: RAN2 would like to ask if this optimization of using reference CC/BWP should be applied to Release-18 features and if so which?
[bookmark: _Hlk148562561]Question 3b: If the response to Q3a is yes for 2TA operation for mDCI mTRP, RAN2 would like to ask how the tag_id_ptr per TCI state configuration should be understood here. whether the tag_id_ptr in the TCI state refers to the TAG of the serving cell where the TCI state is configured or to the TAG of the serving cell where the TCI state is applied?



Regarding Question 3b, it is natural to follow the TAG of the serving cell where the TCI state is configured, in order to align the principle of unified TCI state design. One more issue related to CC list based TCI update is that CC groups for two TAGs and CC list for simultaneous multi-CC TCI update are independently configured by gNB, thus it may be possible that two TAGs(Combo #A) configured for non-reference CC are different from two TAGs(Combo #B) configured for reference CC. In this case, two TAGs(Combo #A) configured by CC grouping for non-reference CC and two TAGs(Combo #B) configured by UL TCI states could be mismatched since TCI states refer to reference CC in simultaneous multi-CC TCI update. Thus, whether this case can happen or not needs to be clarified, e.g., whether this will not happen by NW implementation or if it happens, which TAGs UE need to apply. Simple solution is to have a restriction that UE does not expect that two tag-Ids for reference CC and two tag-Ids for non-reference CC is different for simultaneous multi-CC TCI update.
Proposal #5: In case of two TA operation when simultaneous multi-CC update is enabled with CC-common TCI state pool, two TAGs configured in reference CC is used for uplink transmission in non-reference CC.
Proposal #6: UE does not expect that two tag-Ids for reference CC and two tag-Ids for non-reference CC is different for simultaneous multi-CC TCI update.

Conclusion
In this contribution, we have discussed the remaining issues on two TAs for multi-DCI based M-TRP operation, and provided the following proposals.

Proposal #1: For the overlapping region handling, change ‘reduces in duration a latter transmission’ into ‘drops overlapped symbol(s) of a latter transmission’. Adopt the following TP.
· Reason for change: For the overlapping region handling between two UL transmissions associated with two TAs, it is ambiguous whether UE reduces a latter transmission per symbol level or per sample level.
· Summary of change: Change ‘reduces in duration a latter transmission’ into ‘drops overlapped symbol(s) of a latter transmission’
· Consequence if not approved: Ambiguous UE behavior when two UL transmissions associated with different TAGs are overlapped.
Text proposal for TS 38.213:
	4.2	Transmission timing adjustments
- Unchanged parts are omitted -
For operation with single TAG on a serving cell, if two adjacent slots overlap due to a TA command, the latter slot is reduced in duration relative to the former slot. The UE does not change  during an actual transmission time window for a PUSCH or a PUCCH transmission [6, TS 38.214]. If the UE is not provided enableSTx2PofMDCI and operates with two TAGs on a serving cell, the UE does not expect transmissions associated with different TAGs to overlap unless the UE indicates XYZ; if the UE indicates XYZ, the UE drops overlapped symbol(s) of reduces in duration a latter transmission using a first TAG to avoid overlapping with a former transmission using a second TAG.
- Unchanged parts are omitted -



Proposal #2: Support TAG ID indication in the PDCCH order in case of intra-cell M-DCI.
Proposal #3: If PDCCH order is for cross-TRP RACH triggering, the SSB indicated in the CFRA based PDCCH order is used as the PL-RS for determining the transmit power of the triggered PRACH transmission, for two TA acquisition.
Proposal #4: Support additional delay on starting point of RAR window or additional RAR window length for receiving PDCCH scheduling RAR, considering RAR forwarding delay when PDCCH-ordered RACH is transmitted toward TRP not associated with type 1 CSS.
Proposal #5: In case of two TA operation when simultaneous multi-CC update is enabled with CC-common TCI state pool, two TAGs configured in reference CC is used for uplink transmission in non-reference CC.
Proposal #6: UE does not expect that two tag-Ids for reference CC and two tag-Ids for non-reference CC is different for simultaneous multi-CC TCI update.
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