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1. Introduction
Timing requirements for UL multi-DCI multi-TRP with two TAs of R18 eFeMIMO have been widely discussed in previous RAN4 meetings. However, there are still some open issues. In this contribution, we provide our view on these issues.
2. Discussion
Issue 2-1-2: DL reference timing
Agreement:
· 
For multi-DCI based multi-TRP operation with two TAs, for each TAG, the uplink transmission timing takes place  before downlink timing which is associated with UL/joint TCI state. The UL/joint TCI states associated to one coresetPoolIndex correspond to one TAG. 
· FFS
· Option 1: (Huawei)
· DL RS in DL/Joint TCI state of PDCCH is used as reference for deriving the UL timing when both the PDCCH and the uplink are associated to the same coresetPoolIndex indicated UL/Joint TCI state.
· Option 2: (Nokia, Ericsson)
· DL RS associated to the indicated UL/Joint TCI state should be tracked. 
In general, we think companies are not very far away from each other. It is more about wording. We propose the following change:

[bookmark: _Ref146207319]Proposal 1: For multi-DCI based multi-TRP operation with two TAs, for each TAG, the uplink transmission timing takes place  before the reception of the first detected path (in time) of the corresponding downlink frame of the reference signal associated with UL/joint TCI state. 

The next issue is about TAG management for multi-TRP with 2 TAs:
Issue 2-1-4: TAG management for multi-TRP with 2 TAs
Way forward:
· Option 1: (Apple, Nokia)
· RAN4 shall consider some enhancement on TAG management for multi-TRP with 2 TAs.
· Option 1a: 
· UE indicates its category to NW after access NW (baseline UE or advanced UE).
· Network configures UE to monitor RTD between the two TRPs. 
· UE monitors the RTD consistently, and report to network when status changes (e.g. RTD becomes larger than CP for baseline UE)
· Upon receiving RTD status change from UE, network can update configuration accordingly (e.g. fallback to single TAG).
· Option 2: (MediaTek, Huawei)
· When the uplink transmission timing difference between two TAGs exceeds the MTTD value, do not define RAN4 RRM requirements. It’s up to UE implementation on how to handle in this case. 
· Option 3: (Samsung)
· UE may stop transmitting the UL transmissions for any of the two TAGs if the uplink transmission timing difference between two TAGs exceeds the MTTD value.
Based on previous agreement on MTTD, two TAs can be supported only if actual RTD/TTD is no larger than the limit that UE can support. Especially for the baseline UE, when actual RTD > CP, UE may fail to maintain the two UL transmission. The actual RTD/TTD is determined by propagation delay difference between UE and the two TRPs. Due to UE movement or rotation, actual RTD/TTD would change from time to time. Note that actual RTD/TTD is observed at UE side. Network may not 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: _Ref142641167]Observation 1: two TAs can be supported only if actual RTD/TTD is no larger than the limit that UE can support, e.g. RTD <= CP for baseline UE.
Regarding option 2. We would like to highlight that difference from CA/DC is that the baseline UE can only support RTD<=CP for this non-collocated scenario on the same frequency, which is hard to be guaranteed. In legacy CA/DC, it is typical that UE uses separate receivers to handle different CCs. Therefore, RTD larger than CP is not problematic. Back to this objective, i.e. non-collocated scenario on the same frequency, especially for the baseline UE, without any solution NW cannot enable this feature if in some area UE may see RTD>CP, even though in most of the coverage RTC<=CP is achievable. In CA/DC, MTTD/MRTD for non-collocated scenario is quite large, e.g. corresponding to ISD=9km in FR1 and 1.5km in FR2, which can cover most typical deployment.
[bookmark: _Ref142641170]Observation 2: deployment of mTRP with two TAs is different from legacy LTE CA. Therefore, it is inefficient to reuse LTE CA solution.
[bookmark: _Ref127535274][bookmark: _Ref135042137]Proposal 2: RAN4 shall consider some enhancement on TAG management for multi-TRP with 2 TAs. 
· One solution for example:
· UE indicates its category to NW after access NW (baseline UE or advanced UE).
· Network configures UE to monitor RTD between the two TRPs. 
· UE monitors the RTD consistently, and report to network when status changes (e.g. RTD becomes larger/smaller than CP for baseline UE)
· Upon receiving RTD status change from UE, network can update configuration accordingly (e.g. fallback to single TAG or enable two TAGs).


3. Conclusion
In this contribution, we provide discussion on timing requirements for UL multi-DCI multi-TRP with two TAs of R18 eFeMIMO. After discussion, the following conclusions are provided:
Proposal 1: For multi-DCI based multi-TRP operation with two TAs, for each TAG, the uplink transmission timing takes place  before the reception of the first detected path (in time) of the corresponding downlink frame of the reference signal associated with UL/joint TCI state.
Observation 1: two TAs can be supported only if actual RTD/TTD is no larger than the limit that UE can support, e.g. RTD <= CP for baseline UE.
Observation 2: deployment of mTRP with two TAs is different from legacy LTE CA. Therefore, it is inefficient to reuse LTE CA solution.
Proposal 2: RAN4 shall consider some enhancement on TAG management for multi-TRP with 2 TAs.
· One solution for example:
· UE indicates its category to NW after access NW (baseline UE or advanced UE).
· Network configures UE to monitor RTD between the two TRPs. 
· UE monitors the RTD consistently, and report to network when status changes (e.g. RTD becomes larger/smaller than CP for baseline UE)
· Upon receiving RTD status change from UE, network can update configuration accordingly (e.g. fallback to single TAG or enable two TAGs).
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