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Introduction
During a previous meeting, RAN4 discussed MRTD/MTTD in CA/DC with multiple TRPs and made the following agreement:
	· The necessity of change on intra-band EN-DC MRTD/MTTD to enable multi-TRP transmission
· Option 1: To remove Rel-15 co-located deployment assumption for intra-band EN-DC, the following three text proposals is adopted to MRTD/MTTD requirement in TS38.133: 
· “For intra-band EN-DC, only co-located deployment is applied.” is changed to “For intra-band EN-DC without multi-TRP transmission in NR PSCell, only co-located deployment is applied.” In Section 7.5.3/7.6.3.
· Additional Note is captured in Table 7.5.3-1, i.e., “Note 3: In the case of multi-TRP transmission deployed, the requirement of maximum transmission timing difference shall not be applicable to NR signals to multiple TRPs.”
· Additional Note is captured in Table 7.6.3-1, i.e., “Note 2: In the case of multi-TRP transmission deployed, the requirement of maximum receive timing difference shall not be applicable to NR signals from multiple TRPs. If the receive time difference exceeds the cyclic prefix length of that SCS, demodulation performance degradation shall be expected.”
· Option 2: Don’t change existing intra-band EN-DC MRTD/MTTD requirements due to multi-TRP transmission.

· The necessity of change on FR1 intra-band CA MRTD to enable multi-TRP transmission
· The MRTD requirement in FR1 for intra-band CA with multiple TRPs shall be further studied in RAN4:
· Option 1: To remove Rel-15 co-located deployment assumption for intra-band CA, the following two text proposals is adopted to MRTD requirement in TS38.133: 
· “For intra-band CA, only co-located deployment is applied.” is changed to “For intra-band CA without multi-TRP transmission, only co-located deployment is applied.” In Section 7.6.4.
· Additional Note is captured in Table 7.6.4-1, i.e., “Note 2: In the case of multi-TRP transmission deployed, the requirement of maximum receive timing difference shall not be applicable to NR signals from multiple TRPs.”
· Option 2: Don’t change existing FR1 intra-band CA MRTD due to multi-TRP transmission.



During the last meeting, RAN4 made the following agreement [2]:
	· “Co-located deployment assumption” and its impact on multi-TRxP transmission
· FFS whether or not “co-located deployment” in intra-band EN-DC and intra-band FR1 CA MRTD requirement needs to be revised to enable multi-TRxP transmission on NR cells. 
· FFS the reference timing of each multi-TRxP enabled carrier to find MRTD/MTTD in EN-DC scenarios. 



We discuss these issues and provide our opinions in this contribution.
Discussion   
As the two WFs show, some companies proposed that the existing MRTD/MTTD requirements that are currently defined for intra-band EN-DC/CA scenarios should not be applicable in multiple TRP (mTRP) context. They mentioned that network will deploy these TRPs - that are operating in different carriers/RATs – in different locations. Hence, network cannot satisfy the MRTD/MTTD requirements for DC/CA in mTRP context.
We should note that RAN1 already agreed to the following in [2]:
	Agreements:
Note that for the sake of discussion, the UE may assume that the UE may receive DL transmission from multiple TRP within a CP with single/multiple FFT windows.



The agreement focused on a single component carrier and ensured that UE’s demodulation performance will not be degraded due to the presence of mTRPs. 
Some companies argued that the agreement should not be extended to CA/DC scenario. However, the motivation behind RAN1’s agreement is applicable in a DC/CA context, as well. If signals from mTRPs in CA/EN-DC don’t arrive within a CP, UE’s performance will degrade. 
The contribution of [4] quotes the following agreement from RAN4’s demod session [4]:

	Agreement:
Timing offset configuration 
· Define with timing offset between two TRPs, the timing offset setting should be ensured that all paths from TRPs are within CP



Both RAN1 and RAN4’s previous agreements suggest that existing MRTD/MTTD requirements should not change for mTRP setting.
Also, before agreeing to MRTD greater than CP, RAN4 needs to investigate how it impacts RRM performance.
Observation 1: RAN1 already agreed that UE may receive DL transmission from mTRPs within a CP in a single carrier.
Observation 2: RAN4 demod session has also agreed that the timing offset between two TRPs should ensure that all paths from TRPs are within CP.
Observation 3: RAN4 needs to investigate how it impacts RRM performance before agreeing to MRTD greater than CP duration.
It was mentioned that the existing MRTD/MTTD requirement in some CA/DC scenarios is tighter than a CP duration. For example, MRTD for FR1 intra-band CA is 3 us. But, CP duration for 15 kHz is greater than 3 us. It was mentioned that some networks might not be able to guarantee 3 us MRTD but 
guarantee that transmission from TRPs arrive within a CP at the UE. To tackle that, an additional note can be added ensuring that UE receives signals from multiple TRPs within CP in intra-band EN-DC/CA scenarios.
Proposal 1: RAN4 doesn’t change existing intra-band EN-DC MRTD/MTTD requirements and FR1 intra-band CA MRTD requirements due to multi-TRP transmission.
· A note is added saying that, “UE may assume that UE will receive all signals from multiple TRPs within CP in intra-band EN-DC/CA scenarios”.
Reference Timing of Each Carrier
MRTD/MTTD is defined as a relative timing difference between sub-frame/slot timing of different carriers/radio access technologies. The concept of slot timing is clear in a single TRP based carrier in NR. However, in an mTRP enabled carrier, UE may receive signals from different TRPs at different times. Hence, the concept of slot timing within this carrier and MRTD/MTTD across carriers become ambiguous. Figure 1 and 2 illustrate these scenarios. In the single TRP setting of figure 1, MRTD can be simply denoted as tAC. However, in the mTRP setting of figure 2, it is not clear if MRTD is tAC, tBC or some combination of these two. RAN4 can define a reference timing of each mTRP enabled carrier to define MRTD/MTTD in intra-band/inter-band CA/DC scenarios.
RAN4 demod session made the following agreement in this regard [5]:
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Figure 1: Carrier aggregation in a single TRP setting
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Figure 2: Carrier aggregation in a mTRP setting
	Agreement:

· Reference for timing offset/frequency offset
· Option 1: 
· Using TP which carry on SSB transmission with default TCI state #0 as the reference TP (TP1) 
· Timing offset = time offset among TP2 and TP1
· Frequency offset  = frequency offset among TP2 and TP1
· Other options not precluded




RAN4 RRM can also use the timing of the TP which carries SSB with default TCI state#0 as the reference TP.
Observation 4: RAN4 demod session has already agreed to use the TP that carries SSB with the default TCI state #0 as the reference TP.
Proposal 2: RAN4 defines a reference timing of each mTRP enabled carrier to find MRTD/MTTD in intra-band/inter-band CA/DC scenarios.
· The TP that carries SSB with the default TCI state #0 is defined as the reference TP.
Conclusions 

Observation 1: RAN1 already agreed that UE may receive DL transmission from mTRPs within a CP in a single carrier.
Observation 2: RAN4 demod session has also agreed that the timing offset between two TRPs should ensure that all paths from TRPs are within CP.
Observation 3: RAN4 needs to investigate how it impacts RRM performance before agreeing to MRTD greater than CP duration.
Observation 4: RAN4 demod session has already agreed to use the TP that carries SSB with the default TCI state #0 as the reference TP.

Proposal 1: RAN4 doesn’t change existing intra-band EN-DC MRTD/MTTD requirements and FR1 intra-band CA MRTD requirements due to multi-TRP transmission.
· A note is added saying that, “UE may assume that UE will receive all signals from multiple TRPs within CP in intra-band EN-DC/CA scenarios”.
Proposal 2: RAN4 defines a reference timing of each mTRP enabled carrier to find MRTD/MTTD in intra-band/inter-band CA/DC scenarios.
· The TP that carries SSB with the default TCI state #0 is defined as the reference TP.
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