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1	Introduction
During RAN#94e, a new WID for Rel-18 MIMO evolution for DL and UL was agreed [1].  Part of objective 7 is relevant for this AI:
7. Study, and if justified, specify the following 
· Two TAs for UL multi-DCI for multi-TRP operation 
· Power control for UL single DCI for multi-TRP operation where unified TCI framework extension in objective 2 is assumed.
For the case of simultaneous UL transmission from multiple panels, the operation will only be limited to the objective 6 scenarios.

For completeness, the full objective is included. The part that is not applicable for this AI is written in italics.
In this contribution, we discuss how to support two TAs for multi-DCI based multi-TRP operation.
[bookmark: _Ref178064866]2	Discussion
During RA1#109-e, the following was agreed:
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.

The agreement states that the enhancement should be applicable at least to multi-DCI uplink transmission. We note that enhancements to TA handling is also part of the WI Further NR Mobility Enhancements [2]. The L1/L2 mobility that will be specified is called LTM. 
So far, only one scheme for TA handling scheme is specified in NR, and it is used for all scenarios. This is clearly advantageous, and it should be a target to maintain one solution for TA handling also for the solutions specified in Rel-18. Since we are aiming to design one scheme for TA handling, we should avoid basing the solution on properties that are only available for multi-DCI multi-TRP. Such design choices would effectively rule out reusing the solution for other cases. Hence, we propose
[bookmark: _Toc127537784]Do not design the two-TA handling on properties that are only available for multi-DCI multi-TRP transmission.
By designing the solution based on properties of the individual signals, rather than the specific transmission scheme, the range of use cases that can be support increases drastically. Not only is it reasonable to assume that we can support the enhanced mobility schemes, but it also becomes possible to support single-DCI based multi-TRP, e.g., STxMP.
In the past few meetings, RAN1 agreed that the support of two TAs is handled via two TAGs, each associated with a DL reference timing. The UE applies the TA associated with each TAG to the corresponding reference timing. The NW can use the legacy Timing Advance Command MAC CE defined in section 6.1.3.4 in [3] to adjust the TA for each TAG.
In addition to the Timing Advance Command MAC CE, which performs (small) relative adjustments of the transmission timing, it is also necessary to perform an initial, larger, adjustment of the TA. In RAN1#110bis-e, RAN1 made the following agreement:
Agreement
For multi-DCI based Multi-TRP operation with two TA enhancement, support enhancements related to indicating TAG ID via absolute TA command:
· FFS: whether the indication is implicit or explicit
· Detailed indication schemes are FFS
· This does not preclude indication of two TAG IDs (if supported)
· Note: This applies at least to MSGB in case of C-RNTI

The absolute TA command is described in section 6.1.3.4a in [3], and the preferred way to enhance the absolute TA command is to simply introduce the TAG ID, using two of the reserved bits:
[bookmark: _Ref118274792][bookmark: _Ref118277554][bookmark: _Ref118283069][bookmark: _Toc127537785]Introduce one TAG ID in the absolute Timing Advance MAC CE.
2.1	Associating different TAs with different UL transmissions
The following was agreed in RAN1#110bis-e:
Agreement
For associating TAGs to target UL channels/signals for multi-DCI based multi-TRP operation, the four options agreed in RAN1#110bis-e are refined as below (down-selection of one or a combination of the options to be performed in RAN1#111):
· Option 1: Associate TAG to TCI-state/spatial relation
· Configure TAG ID as part of UL/joint TCI state or spatial relation
· for UL transmission, the TAG ID associated with the UL/joint TCI state or spatial relation is utilized
· Option 2: Associate TAG to CORESETPoolIndex
· for dynamically scheduled/activated PUSCH, TAG associated with the CORESET pool index of the CORESET carrying the scheduling/activating PDCCH is utilized for UL transmission
· for Type 1 CG, P/SP-SRS, and P/SP-PUCCH, coresetPoolIndex is RRC-configured.
· FFS:   Other signals/channels:  AP-SRS, and dynamic HARQ-ACK
· Option 3: Associate TAG to SSB group (if such an association is agreed in agenda 9.1.1.2). For a UL transmission, UE adopts the TAG associated with the SSB group such that
· if the PL RS is an SSB, then the UE adopts the TAG associated with the SSB group which the PL RS of the UL transmission belongs to
· if the PL RS is a CSI-RS, then the UE adopts the TAG associated with the SSB group which the QCL source SSB of the PL RS belongs to 
· Option 4:  TAG association performed as follows:
· for dynamically scheduled/activated channels/signals, TAG associated with the CORESET pool index of the CORESET carrying the scheduling PDCCH is utilized for UL transmission
· for P/SP UL channels / signals (not scheduled or activated by DCI), TAG ID is RRC-configured.

We will here look at the four options.
We note that for the Rel-17 TCI framework, every UL transmission is associated with a joint UL/DL or UL TCI state, and that transmissions to different TRPs must be associated with different joint UL/DL or UL TCI states:
[bookmark: _Toc127537773]UL transmissions to different TRPs will be associated with different joint UL/DL or UL TCI states.
Moreover, the TCI state will contain a DL reference signal, either the RS that defines the spatial UL TX filter, or the PL RS. This DL RS could be used to define the timing reference for the corresponding UL transmission.  One DL RS is transmitted from one TRP, so the timing defined by a DL RS is the timing of the corresponding TRP.
[bookmark: _Ref114752701][bookmark: _Toc127537774]The DL reference signal in the TCI state can be used as timing reference for any UL transmission associated with that TCI state.
On the DL timing references, the following was agreed in RAN1#110bis-e:
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

The above agreement allows for two different DL timings, although the baseline capability is that the difference between the DL timings is less than the CP. We note that this is true irrespective of how the UL transmissions are associated with the TAG Ids:
[bookmark: _Toc127537775]The UE maintains two DL reference timings, irrespective of how the association between the transmissions and TAG IDs are defined.
In other words, the number of DL reference timings is not the same as the number of configured TCI states. The UE would have to track the DL timing of the activated TCI states – as in legacy.
So far, the discussion has assumed that the Rel-17 TCI framework has been used. The same principle can be used for the Rel-15 TCI framework: the TAG ID would be included in or associated with the spatial relation. Although spatial relations are not applicable to FR1, there is nothing that prevents that the NW signals this to the UE also for FR1:
[bookmark: _Toc127537776]In principle, there is nothing that prevents the NW from providing the UE with a spatial relation also in FR1.
A solution where the TAG ID is included in the UL TCI state/spatial relation would make it possible to use the solution also for single-DCI mTRP, and potentially also for a mobility solution.
We would also like to highlight that the TCI state contains information that supports the UEs reception and transmission: it contains RSs that facilitate DL reception (to derive DL timing), and UL power control. Adding a quantity that facilitates adjustment of the transmission timing would be similar type of information: related to the physical properties of the reception or transmission.
In contrast, physical properties of DL receptions, or UL transmissions may not necessarily be associated with the CORESETPoolIndex. This is illustrated for the multi-DCI multi-TRP deployment in Figure 1. 
[image: ]
[bookmark: _Ref127267515]Figure 1: A multi-DCI multi-TRP network deployment with three TRPs. Two of the TRPs (CORESET 1 and 2) are associated with CORESETPoolIndex=0, and one TRP (CORESET 3) is associated with CORESETPoolIndex=1. The actual PDCCH and PDSCH transmission occurs from two of the TRPs at a time, and MAC CE is used to update the TCI states of the PDCCH/PDSCH. The delay between baseband1 and TRP1 and TRP2 is the same. The propagation delay between the UE and TRP1 is smaller than the propagation delay between the UE and TRP2.
For the deployment in Figure 1, the activated TCI states determine from which TRP the DL signals are received, and the spatial relations determine towards which TRP the UL signals are transmitted. What is clear from Figure 1 is that the QCL properties and spatial relations are not associated with the CORESETPoolIndex: TRP1 and TRP2 are associated with the same CORESETPoolIndex, but the QCL properties and spatial relations are different.
[bookmark: _Toc127537777]There is not a one-to-one mapping between the CORESETPoolIndex  and QCL properties and spatial relations.
In other words: the CORESETPoolIndex does not represent a TRP. Still, the CORESETPoolIndex would control the out-of-order delivery properties of the transmission, and the UE can only simultaneously receive two PDSCHs scheduled by two PDCCH associated with different CORESETPoolIndex.
The situation is the same for UL transmissions, and the TA in particular: for the deployment different values of the TA would be appropriate, depending on if TRP1 or TRP2 is used for communication. 
Furthermore, there is no unambiguous association between a DL RS and a CORESETPoolIndex. Every CORESET has a QCL source, which is a DL RS, but different CORESETs associated with the same CORESETPoolIndex can in principle have different QCL sources:
[bookmark: _Toc127537778]There is no unambiguous association between a DL RS and a CORESETPoolIndex.
Option 3 proposes to associate the TAG with a DL RS group.  The association is performed via the PL RS of an UL transmission. In many cases, this approach could work. However, it would seem it is unnecessarily complicated, compared to associating the TAG with the TCI state.
Option 4 has the same disadvantages as option 2: association between a TAG ID and a CORESETPoolIndex is not logical, and limits network deployment flexibility.
Based on the above analysis, we conclude that the best solution is to include a TAG in each joint UL/DL TCI state, UL TCI state or spatial relation. Any UL transmission that relies on a TCI state or a spatial relation would apply the TA associated with the TAG included in the TCI state: 
[bookmark: _Toc127537786]Include a TAG in each joint TCI state, UL TCI state or spatial relation.
As noted in Observation 2, there is also a natural choice of the timing reference:
[bookmark: _Ref101972857][bookmark: _Toc127537787]The timing reference for any UL transmission is the reference signal providing the UL TX spatial filter. If the RS providing the UL spatial TX spatial filter is an SRS, the PL RS for the UL TCI state provides the timing reference.
In other words, the UE would apply the TA associated with the TAG in a TCI state to the receive timing of the DL RS in the same TCI state. The resulting Tx timing is used for the PUCCH, PUSCH and SRS for which the corresponding TCI state is indicated.
We note that the Rel-17 TCI states are also a part of the solutions for LTM in Rel-18. Including the TA in a Rel-17 TCI state could make it possible to reuse the TA enhancement also for LTM. In contrast, a solution based on CORESET pool index could not be reused in the mobility work, since mobility must work also without NC-JT.
2.2	Enhancements to the RACH procedure
With the agreement of using two TAGs in a serving cell configuration, gradual adjustments of the TA can be performed using the legacy Timing Advance Command MAC CE. The NW can use the reception of any UL transmission to determine that the TA needs to be adjusted. With Proposal 2, it is also possible to set an absolute TA, i.e., an initial TA, for any TAG. Typically, the NW uses the reception of a PRACH to determine a suitable value for the initial TA, but the legacy RACH procedure is somewhat inadequate to handle different TAs for different TRPs. 
For the RACH enhancements, it is also important to take the work in the mobility WI into account. In RAN1#110bis-e, the following was agreed for LTM:
Agreement 
· Support TA acquisition of candidate cell(s) before cell switch command is received in L1/L2 based mobility.
· FFS: whether this can be applied to candidate cell when it is deactivated SCell (if defined in RAN2)

This points to that 3GPP will specify a way to trigger a PRACH transmission to a candidate cell, and it would be beneficial if the RACH enhancements are applicable both to mTRP and to LTM.
[bookmark: _Toc127537779]It would be beneficial if the RACH enhancements are applicable both to mTRP and LTM.
For mTRP, the foreseen scenario is that the TA for one of the TRPs is available, and communication is possible. The NW would like to 
obtain the TA corresponding to the other TRP
send a TAC for the corresponding TAG to the UE
Note that these two steps are independent. In legacy, this is more of a theoretical possibility, since communication is impossible before the UE has a valid TA: the NW must send the obtained TA to the UE as soon as possible. For mTRP and LTM, it is possible to make the two steps independent also in practice.
In our view, the second step should be achieved with the enhanced absolute TAC in Proposal 2:
[bookmark: _Toc127537780]The enhanced absolute TAC can be used to send the absolute TA to the UE for the second TRP.
What remains is then to make it possible for the NW to measure the TA corresponding to the other TRP, using measurements performed on a PRACH preamble.  In some cases, multiple TRPs can receive the same PRACH transmission, but this is not possible in all cases. Hence, there is a need to enhance the RACH procedure to facilitate PRACH transmission towards the other TRP.
In RAN1#111, RAN1 concluded the following:
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 

RAN1 has thus agreed to enhance the CFRA triggered by a PDCCH order. The PDCCH order can trigger a PRACH transmission towards TRP sending the PDCCH order, or towards another TRP.
For the first FFS in the second agreement, we note that cross-TRP triggering assumes the PRACH is transmitted towards a specific TRP, i.e., the UE Tx power is adjusted using a DL RS that is transmitted from that TRP, and that the UE spatial Tx filter is adjusted using a DL RS that is transmitted from that TRP. Conceptually, there is little difference between intra-cell and inter-cell: the only thing that needs to be conveyed to the UE is a DL RS. Since intra-cell and inter-cell are very similar, we propose
[bookmark: _Toc127537788]A PDCCH order sent from one TRP can trigger a PRACH transmission towards either the same TRP or a different TRP also for intra-cell operation.
The next issue to discuss is what the UE does after sending the PRACH. Here RAN1 listed the following two alternatives:
 Agreement
For inter-cell multi-DCI based Multi-TRP operation with two TA enhancement, support one of the alternatives (down selection to be done in RAN1#111):
· Alt 1: PDCCH scheduling RAR will always be received from serving cell  there is no need for additional type 1 CSS configuration per additional PCI
· Alt 2: In addition to PDCCH scheduling RAR being received from serving cell, reception of PDCCH scheduling RAR from a TRP corresponding to an additional PCI for a RACH procedure associated to the additional PCI is supported  additional type 1 CSS configuration per additional PCI needs to be supported

For LTM, it is critical to avoid an interrupt in the communication with the serving cell, and for a UE not capable of mTRP, monitoring type1 CSS from another cell would lead to such an interrupt. Since we want to reuse the same solution for mobility as for mTRP, we propose
[bookmark: _Ref118282401][bookmark: _Toc127537789]Support Alt1: a PDCCH scheduling RAR will always be received from serving cell -> there is no need for additional type 1 CSS configuration per additional PCI.
We thus conclude that the UE would not monitor for RAR from the additional PCI. 
Since the UE is not expecting to receive RAR from the additional PCIs, what response would the NW send to the UE, and how would the UE receive it? To proceed, we look at the legacy RACH procedure triggered by a PDCCH order, depicted in Figure 2.
[image: ]
[bookmark: _Ref127198379]Figure 2: The legacy RACH procedure.
In the legacy RACH procedure depicted in Figure 2, the UE will repeat the PRACH transmission until it receives a RAR. RAR has a very particular format, which is designed to work in situations where there is no dedicated configuration for the UE. The RAR is used for three things:
1. Conveys the TA to the UE. 
1. Conveys the UL grant for Msg3. 
1. Indicates that the UE should stop transmitting PRACH.
As already remarked, the enhanced absolute TAC MAC CE can be used to send the TA to the UE. This is done more efficiently than relying on RAR. Also, the UE does not have to monitor for RA-RNTI: it just continues to monitor for C-RNTI. Furthermore, there is no need to send a special UL grant to the UE for mTRP – the UE already has a full RRC configuration, and can be provided with much more elaborate grants, using DCI format 0_1 or 0_2.
Since the UE is not expecting any response from the additional PCI, any response would have to come from the serving cell TRP. However, the PRACH preamble is received at the other TRP, which means that the estimated TA would have to be relayed via the serving cell TRP to the UE. In the mTRP scenario, the latency between the TRP is quite low: after all, they are served by the same DU. For LTM, the situation may be somewhat different, since the transport network latency may be of a few tens of ms, which may be larger than the PRACH transmission interval. Furthermore, the actual transport network delay may be unknown to the NW. Relying on automatic retransmissions of the PRACH preamble may not be a suitable solution in this case:
[bookmark: _Toc127537781]Since the transport network delay may be unknown and large relative to the PRACH transmission interval, relying on automatic PRACH retransmissions may be unsuitable.
To avoid this issue, we propose that the PDCCH order triggers the transmission of a single PRACH preamble:
[bookmark: _Toc127537790]Introduce a new type of PDCCH order that triggers the transmission of a single instance of a PRACH preamble.
The procedure is depicted in Figure 3. 
[image: ]
[bookmark: _Ref127260728]Figure 3: Obtaining initial TA using the new type of PDCCH order. Note that for mTRP, step 5 does not require standardization, whereas for LTM, the signaling needs to be specified by RAN3. Step 6 uses the absolute TAC MAC CE.
In case the NW (the TRP with additional PCI) did not receive the PRACH preamble, the NW would trigger the transmission of another preamble.
One additional advantage of this new PDCCH order is that it would be specified by RAN1 only: there would not be any impact to the MAC specification:
[bookmark: _Toc127537782]A PDCCH order that triggers the transmission of a single PRACH preamble has no impact on the MAC specification.
Since the PRACH preamble may be transmitted towards a cell with another RACH configuration, the UE must be provided with that RACH configuration. Along these lines, RAN1 made the following working assumption in RAN1#111:
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 

Overall, the PRACH configuration is large, and for CFRA triggered by PDCCH order, we provide the PRACH preamble and SSB index explicitly in the PDCCH order. This means that a lot of the PRACH configuration is unnecessary. Therefore, we propose
[bookmark: _Toc127537791]RAN1 should list what PRACH configurations parameters are needed for CFRA triggered by a PDCCH order.
The PDCCH order would include pointers to the PRACH configuration that facilitates transmission towards another TRP/cell:
[bookmark: _Toc127537792]The PDCCH order contains a pointer to one of the PRACH configurations.
We note that the PDCCH order described above could also be used for LTM. In this case, TRP2 is a candidate cell for which the NW would like to obtain the TA before the mobility execution. For this case, it is necessary that the RACH procedure is triggered by TRP1 (the serving cell), and that the new TA is estimated in TRP2 (the candidate cell) and sent from TRP1 (the serving cell). For LTM, the TA would be included in the cell-switch command.
2.3	Handling overlap between UL transmissions
UL transmissions associated with different TAs may overlap: the TA compensates for the difference in propagation delay, and if the UL transmissions are received slot-aligned at two different TRPs with different propagation delays, they cannot be transmitted slot-aligned. 
In [5], RAN1 received a response LS from RAN4 on the maximum uplink timing difference. RAN4 responded
For a UE capable of supporting Receive Time Difference (RTD) > CP, MRTD/MTTD value for FR1 is 33/34.6 µs and MRTD/MTTD value for FR2 is 8/8.5 µs.
For a UE not capable of supporting RTD>CP, MTTD is within (CP + M1 µs) for FR1 and MTTD is within (CP + M2 µs) for FR2. Where M1 and M2 are FFS in RAN4. 

RAN1 has agreed to support RTD>CP, meaning that the specification must cater for that situation. These MTTD values directly translate to an overlap of the same length.
In RAN1#110, the following was agreed:
[bookmark: _Hlk61857909]Agreement
For multi-DCI based multi-TRP operation with two TAs, study how to handle overlapping part between two UL transmissions associated with two TAs, where the study includes:
· whether to introduce scheduling restriction in overlapping part
· whether to introduce dropping rules 
· whether specification impact is needed, or if the issue can be handled via implementation
· whether to allow overlapped transmission in case the UE supports STxMP transmission (if STxMP feature is agreed in NR Rel-18)

Furthermore, in RAN1#110bis-e, the following conclusion was drawn:
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

The above conclusion means that since the NW does not know the difference in uplink transmit timing, it cannot apply any dynamic scheduling restrictions. Essentially, the scheduling restriction would have to assume the maximum timing difference – always. Since the MTTD may be (slightly) larger than a symbol, this would mean that the NW would always have to blank two symbols:
[bookmark: _Toc127537783]A static scheduling restriction would have to avoid two symbols at every slot boundary. 
Always using such a drastic scheduling restriction is undesirable. In contrast, a dropping rule would only impact the actual overlap. Based on this, we propose
[bookmark: _Toc127537793]If UL transmissions are overlapping, the UE drops a part of one of the transmissions.
We note that there already exists a rule to handle overlapping UL transmissions in 38.213:
Excerpt from 38.213, clause 4.2:
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].

In legacy, the reason for the overlap is that the (single) TA changes from one slot to another, which is a rather rare event. Note that the legacy rule may imply that the DMRS is dropped, which would make it impossible to receive the UL transmission in the later slot. Since the overlap will be more common for the mTRP deployment, the legacy principle may not be suitable. Instead, we propose that the earlier slot is shortened, to ensure that the UE transmits DMRS in the later slot:
[bookmark: _Toc127537794]If UL transmissions associated with different TAs overlap, the earlier slot is reduced in duration relative to the later slot.
This would mean that the last part of the first slot is dropped, which will lead to worsened performance at reception. But since the UE cannot transmit both signals at the same time, the UE will not be able to transmit for the full duration of the two slots, and this will lead to a performance loss – there is no way to avoid that. Shortening of the first slot will impact the link adaptation, but the outer-loop link adaptation in the gNB will take care of that. Alternatively, the gNB can adapt its scheduling to avoid the overlap, which is up to NW implementation.
Conclusion
In the previous sections we made the following observations: 
Observation 1	UL transmissions to different TRPs will be associated with different joint UL/DL or UL TCI states.
Observation 2	The DL reference signal in the TCI state can be used as timing reference for any UL transmission associated with that TCI state.
Observation 3	The UE maintains two DL reference timings, irrespective of how the association between the transmissions and TAG IDs are defined.
Observation 4	In principle, there is nothing that prevents the NW from providing the UE with a spatial relation also in FR1.
Observation 5	There is not a one-to-one mapping between the CORESETPoolIndex  and QCL properties and spatial relations.
Observation 6	There is no unambiguous association between a DL RS and a CORESETPoolIndex.
Observation 7	It would be beneficial if the RACH enhancements are applicable both to mTRP and LTM.
Observation 8	The enhanced absolute TAC can be used to send the absolute TA to the UE for the second TRP.
Observation 9	Since the transport network delay may be unknown and large relative to the PRACH transmission interval, relying on automatic PRACH retransmissions may be unsuitable.
Observation 10	A PDCCH order that triggers the transmission of a single PRACH preamble has no impact on the MAC specification.
Observation 11	A static scheduling restriction would have to avoid two symbols at every slot boundary.
Based on the discussion in the previous sections we propose the following:
Proposal 1	Do not design the two-TA handling on properties that are only available for multi-DCI multi-TRP transmission.
Proposal 2	Introduce one TAG ID in the absolute Timing Advance MAC CE.
Proposal 3	Include a TAG in each joint TCI state, UL TCI state or spatial relation.
Proposal 4	The timing reference for any UL transmission is the reference signal providing the UL TX spatial filter. If the RS providing the UL spatial TX spatial filter is an SRS, the PL RS for the UL TCI state provides the timing reference.
Proposal 5	A PDCCH order sent from one TRP can trigger a PRACH transmission towards either the same TRP or a different TRP also for intra-cell operation.
Proposal 6	Support Alt1: a PDCCH scheduling RAR will always be received from serving cell -> there is no need for additional type 1 CSS configuration per additional PCI.
Proposal 7	Introduce a new type of PDCCH order that triggers the transmission of a single instance of a PRACH preamble.
Proposal 8	RAN1 should list what PRACH configurations parameters are needed for CFRA triggered by a PDCCH order.
Proposal 9	The PDCCH order contains a pointer to one of the PRACH configurations.
Proposal 10	If UL transmissions are overlapping, the UE drops a part of one of the transmissions.
Proposal 11	If UL transmissions associated with different TAs overlap, the earlier slot is reduced in duration relative to the later slot.
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