Page 1
Draft prETS 300 ???: Month YYYY
[bookmark: Title]3GPP TSG-RAN WG4 Meeting #106											         R4-2300237
Athens, Greece, Feburary 27 – March 3, 2023
[bookmark: Source]Agenda item:	9.28.3.1
Source:	Apple
Title:	On R18 eFeMIMO - MTTD for multi-DCI mult-TRP with two TAs
[bookmark: DocumentFor]Document for:	Discussion
1. Introduction
MTTD for multi-DCI multi-TRP with two TAs was widely discussed in previous RAN4 meetings. The latest agreements can be found in [1]. In this contribution, we will further discuss the open issues. Besides, we also provide analysis on potential impact of multi-DCI mult-TRP with two TAs.
2. Discussion
1) MTTD
The remaining issue is mainly about the additional margin M1 and M2 for baseline assumption which only requires UE to support MRTD within a CP length:
	Sub-topic 1-2: MRTD/MTTD requirement for multi-DCI multi-TRP operation in FR1
Issue 1-2: MRTD/MTTD requirement for multi-DCI multi-TRP operation in FR1
Agreements:
· [bookmark: _Hlk116659454]For both intra-cell and inter-cell multi-TRP, the MRTD between multiple TRPs can be assumed within a CP length as baseline. MTTD can be CP+M1 µs for FR1. Where M1 is FFS.
· FFS whether transient period between 2 UL signals associated with 2 different TAs needs to be considered
· For a UE capable of supporting RTD>CP (as an optional UE capability), MRTD/MTTD value is 33/34.6 µs.

Sub-topic 1-3: MRTD/MTTD requirement for multi-DCI multi-TRP operation in FR2 
Issue 1-3: MRTD/MTTD requirement for multi-DCI multi-TRP operation in FR2
Agreements:
· [bookmark: _Hlk116659477]For both intra-cell and inter-cell multi-TRP, the MRTD between multiple TRPs can be assumed within a CP length as baseline. MTTD can be CP + M2 µs for FR2. Where M2 is FFS.
· FFS whether transient period between 2 UL signals associated with 2 different TAs needs to be considered
· For a UE capable of supporting RTD>CP (as an optional UE capability), MRTD/MTTD value is 8/8.5 µs.




Technically, we agree that additional length due to Tx uncertainty needs to be considered in MTTD compared to MRTD. However, to allow simpler implementation such as single FFT, we see the value of limiting MTTD to CP as well. 
On one hand, there is an optional capability to support up to 30+us MRTD/MTTD thus there should be room for simpler implementation. 
On the other hand, it is quite challenging for NW to precisely control the RTD as CP at UE side. With GNSS NW can have perfect synchronization between TRPs thus further reducing MRTD=CP to MTTD=CP as side condition is feasible.
[bookmark: _Ref118732840]Proposal 1: in both FR1 and FR2, for both intra-cell and inter-cell multi-TRP, the MTTD between multiple TRPs can be assumed within a CP length as baseline.

2) RRM impact of multi-TRP with two TAs
Since a serving cell can support two different TAGs, some discussion is expected on other RRM requirement impact. At least we think some clarification needs to be considered in the following requirements. Besides, based on discussion in previous RAN4 meetings regarding two TAs, RAN4 needs to introduce different MTTD requirement for muti-TRP with two TAs for baseline UE and advanced UE.
· Clause 7.1: some clarification may be needed in the Introduction section regarding reference for UL Tx timing.
· Clause 7.5: new MTTD requirements between two TAGs in the same serving cell needs to be introduced.
[bookmark: _Ref127533971]Proposal 2: the following RRM requirements may be impacted by multi-TRP with two TAs:
· Clause 7.1: some clarification may be needed in the Introduction section regarding reference for UL Tx timing.
· Clause 7.5: new MTTD requirements between two TAGs in the same serving cell needs to be introduced.

Besides, we would like to raise an issue about TAG management in multi-TRP with 2 TAs. Based on previous agreement on MTTD, two TAs can be supported only if actual TTD is no larger than the limit that UE can support. Especially for the baseline UE, when actual TTD > CP + M1/M2, UE may not be able to maintain the two UL transmission. The actual TTD is determined by propagation delay difference between UE and the two TRPs. Due to UE movement or rotation, actual TTD would change from time to time. Note that actual TTD is observed at UE side. Network may have such information timely. It is worthwhile to study how to address this issue. For instance, we could let UE monitors the actual TTD. Once it is about to exceed the limit UE can support, UE can send some indication to network so that network can e.g. indicate UE to fall back to single TA to avoid waste of UL resource since UE anyway cannot maintain two UL soon.
[bookmark: _Ref127535274]Proposal 3: RAN4 can do some study on TAG management for multi-TRP with 2 TAs.

3. Conclusion
In this contribution, we provide further discussion on multi-DCI multi-TRP with two TAs. After discussion, the following conclusions are provided: 
Proposal 1: in both FR1 and FR2, for both intra-cell and inter-cell multi-TRP, the MTTD between multiple TRPs can be assumed within a CP length as baseline.
Proposal 2: the following RRM requirements may be impacted by multi-TRP with two TAs:
· Clause 7.1: some clarification may be needed in the Introduction section regarding reference for UL Tx timing.
· Clause 7.5: new MTTD requirements between two TAGs in the same serving cell needs to be introduced.
Proposal 3: RAN4 can do some study on TAG management for multi-TRP with 2 TAs.
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