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1. Introduction
This document provides the summary of initial round discussion [94e-02-R18-MIMO] MIMO Evolution for Downlink and Uplink. 
2. Summary of Initial Round Email Discussion
2.1 Objective 1

Summary: A large majority of companies support a revised version proposed by Huawei, including a large number of operators. Nokia and Fraunhofer propose a small refinement on the 2nd bullet to make it slightly more general than TRS (i.e. CSI-RS). A few companies are not supportive mainly due to the scope size even after scope reduction. One supportive company suggests to down scope by removing the 2nd bullet (keeping only the 1st) while another (supportive) suggests to replace the 2nd bullet with Type-1 codebook enhancement along the line of the 1st bullet (without modification to the spatial domain basis). It was pointed out several times that the narrower scope proposed by Huawei is mostly acceptable since it focuses on the current features – while more advanced prediction schemes can be handled as a part of Rel-18 ML/AI.

Proposal for objective 1 refinement: Huawei’s proposal is supported by most companies with a small refinement in italic (based on Nokia’s/Fraunhofer’s comment)

Study, and if justified, specify CSI reporting enhancement, and possibly CSI-RS enhancement in for high/medium UE velocities for by exploiting time-domain correlation/Doppler-domain information to assist codebook based CSI acquisition mechanisms for DL precoding, targeting FR1, as follows:
· Rel-16/17 Type-II codebook refinement, without modification to the spatial and frequency domain basis
· UE reporting of time-domain channel properties measured via CSI-RS (including CSI-RS for tracking)
2.2 Objective 2
Summary: All participating companies support this objective with a significant number of companies advocating to focus on multi-TRP (which can focus the scope more). While one company suggests to focus on Rel-16/17 mTRP schemes, some other companies simply use a generic designation of mTRP. Therefore, it seems best to keep the designation “mTRP” rather than “Rel-16/17 mTRP schemes”. 

Proposal for objective 2 refinement: Removing examples (e.g. is atypical for WID) and add focus on mTRP for scope clarity 

Specify extension of Rel-17 Unified TCI framework, e.g.,
· For indication of multiple DL and UL TCI states (e.g., M>1 and/or N>1, and inter-band) to support for multi-TRP and/or single-TRP schemes using Rel-17 unified TCI framework
2.3 Objective 3
Summary: Almost all companies support a revised version proposed by Huawei, including a large number of operators. While a few companies propose to relax CP-OFDM restriction and one questions the need for DL, almost all companies see the need for extending to DL (one pointing out the symmetry between PUSCH and PDSCH thereby implying commonality) and the scope restriction to CP-OFDM. Nokia proposes to refine the text to address some comments about the relevant cases for 2x orthogonal ports.

Some companies inquire if the DL DMRS enhancement is solely motivated by CJT (objective 4). It was pointed out by some proponents that CJT is not its only use case, but rather for, e.g. DL MU-MIMO.

Proposal for objective 3 refinement: Based on Huawei’s revised version with refinement from Nokia (italic)

Study, and if justified, specify larger number of orthogonal DMRS ports for downlink and uplink MU-MIMO (without increasing the UL DM-RS overhead), only for CP-OFDM,
· striving for a common design between DL and UL DMRS
· Up to 24 orthogonal DM-RS ports, where for each applicable DMRS type, the maximum number of orthogonal ports is doubled for both single- and double-symbol DMRS
2.4 Objective 4
Summary: A large majority of companies support a revised version proposed by Huawei, including a large number of operators. This is mainly due to the very narrowly defined scope. A few companies are not supportive (lingering scope concern despite the already reduced scope). Some rewording is proposed by Nokia which seems to address some issues raised by Nokia on clarity (not necessarily scope) and about inter-TRP interference (e.g. Futurewei). Some companies suggest not to limit the max number of TRPs to 4, but other suggest so – at least to ensure that the scope is manageable.

Proposal for objective 4 refinement: Based on the narrow-scope version proposed by Huawei, with Nokia’s refinement (italic)

Study, and if justified, specify enhancements of CSI acquisition (further clarification on the limited scope) for Coherent-JT for both FDD and TDD targeting FR1 and up to 4 TRPs, as follows:
· Rel-16/17 Type-II codebook refinement for CJT mTRP targeting FDD and its associated CSI reporting, taking into account throughput-overhead trade-off
· SRS enhancement to manage inter-TRP cross-SRS interference targeting TDD CJT via SRS capacity enhancement and/or interference randomization, with the constraints that 1) without consuming additional resources for SRS; 2) reuse existing SRS comb structure; 3) without new SRS root sequences
· Note: the maximum number of CSI-RS ports per resource remains the same as in Rel-17, i.e. 32
2.5 Objective 6
Summary: While a large majority of companies support this in principle (including a large number of operators), there are diverging proposals on how to narrow down and/or clarify the scope. A significant number of companies still express concern on the scope, some proposing, e.g. to limit the number of layers to 4, remove 6Tx, constrain the type of codebooks, reusing DL CW-to-layer mapping for >4 layers. Therefore, it is difficult to argue for a version different from the initial wording from the moderator (from the Chairman). Hence, the moderator proposes to add a general bullet for identifying restrictions.

Proposal for objective 6 refinement: One bullet is added from the initial moderator’s version to address some potential needs for identifying restrictions 

Study, and if justified, specify UL DMRS, SRS to enable 6 and 8 Tx UL operation to support more than 4 layers per UE in UL targeting CPE/ FWA/vehicle/Industrial devices
· Note: Potential restrictions on the scope of this objective will be identified as part of the study.

2.6 Objective 7
Summary: A large majority of companies support the revised version proposed by ZTE, including a large number of operators, except for a few companies who propose versions resulting in wider scope (e.g. removal of some restrictions such as no new codebook, unified TCI, targeting FR2, one channel on both panels, ...). Two other companies propose power control enhancement for both S-DCI and M-DCI. 

The concern from those companies on conditioning this objective to unified TCI has been addressed in Nokia’s refinement – which can be resolved with work management issue. MediaTek proposes to add a 3rd bullet regarding device type for clarification. Another small refinement was pointed out by Lenovo (“in a same CC” which is valid).

On the other hand, a few companies are not supportive of this objective due to lack of commercial purpose and power consumption issue, as well as the large scope (even after rewording). 

It has also been pointed out that it took 2 releases for panel selection to be supported while simultaneous transmission across panels is more involved. Given the difficult discussions in beam management sessions (where objective 7 resides), enlarging the scope beyond the ZTE’s version seems unwarranted. 

Proposal for objective 7 refinement: Based on ZTE’s revised version with small refinement from Lenovo, Nokia, and MediaTek (italic)

Study, and if needed, specify features the following items to facilitate simultaneous multi-panel UL transmission for higher UL throughput/reliability, targeting FR2 and multi-TRP
· UL precoding indication for PUSCH, where no new codebook is introduced for multi-panel simultaneous transmission
· The total number of layers is up to four and total number of codewords is up to two, considering single DCI and multi-DCI based multi-TRP operation.
· UL beam indication for PUCCH/PUSCH, where unified TCI framework extension in objective 2 is assumed, considering single DCI and multi-DCI based multi-TRP operation
· For the case of multi-DCI based multi-TRP operation, only one physical channel/signal type is transmitted across different panels in a same CC.
· Feasibility of target device type and Tx configuration shall be identified as part of the study.

2.7 Objective 8
Summary: Quite similar to objective 7, a large majority of companies support the revised version proposed by ZTE, including a large number of operators, except for a few companies who propose versions resulting in wider scope (e.g. removal of some restrictions such as S-DCI/M-DCI, unified TCI, targeting FR2, one channel on both panels, ...). The concern from those companies on conditioning this objective to unified TCI has been addressed in Nokia’s refinement – which can be resolved with work management issue. 

Also quite similar to objective 7, a few companies are not supportive of this objective due to lack of commercial purpose and the possibility of spec transparent implementation, as well as the large scope (even after rewording).

Proposal for objective 8 refinement: Based on ZTE’s revised version with small refinement from Nokia (italic)

Study, and if justified, specify the following panel-specific timing/power control 
· multiple TAs for UL multi-DCI for multi-TRP operation
· power control for UL single DCI for multi-TRP/panel scenario 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 7 scenarios.
3. Conclusion
Considering the current status of discussion, the followings are proposed.

· Agree on the proposals for objective 2 and 3. 

· Discuss if the proposal can be agreed for objective 1, 4, 6, 7, and 8.



