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1	Introduction
This contribution provides NEC views on Rel-18 Uplink enhancements work including:
· Uplink capacity enhancement
· Uplink coverage enhancement

2	Discussion
UL capacity enhancement and UL coverage enhancement are targeting different scenarios and may be enhanced on different target physical channel, e.g. UL capacity enhancement forces on PUSCH and UL coverage enhancement forces on PUCCH and PRACH.
2.1	Uplink capacity enhancement
Uplink capacity enhancement candidates including >4 Tx uplink transmission, frequency selective precoding and uplink multiple TRP transmission.
For > 4 Tx uplink transmission, it has some benefit for some non-handheld devices, e.g. IAB-MT. We suggest to study the potential gain firstly, especially on capacity performance on good channel conditions.
For Frequency-selective precoding, it has benefit for UL capacity enhancement theoretically. On the other hand, it may increase DL signaling overhead and increase processing complexity on both UE side and network side which is the payment. We should study it firstly and find the gain and standard impact. Study should include codebook based transmission and non-codebook based transmission.
For Enhanced multi-panel/multi-TRP uplink operation, we see the need to
· Support enhancements for UE panel management based on Rel-17 solution, for both sTRP and MTRP.
· Specify enhancements for simultaneous transmission across multiple UE panels, for both sTRP and MTRP.
· Extend the support of MTRP within the unified TCI framework developed in Rel-17, for which there is no consensus to support in Rel-17 according to RAN1 106e agreements, due to lack of time.
· Support asynchronous MTRP for a more realistic FR2 deployment

Above all, we suggest RAN1 to study and specify the following proposal in Rel-18.
Proposal 1: For uplink capacity enhancement, 
· Study and specify >4 Tx UL operation and frequency selective precoding for at least >4 Tx UL operation
· Specify enhanced multi-panel uplink operation and/or enhanced multi-TRP uplink operation, including 
· UL panel management, e.g. fast panel selection
· separate UL timings controls for different panel/TRP, including asynchronous MTRP for a more realistic FR2 deployment
· UL power controls for different panel/TRP
· simultaneous multi-panel UL transmission
· extend the support of MTRP within the unified TCI framework developed in Rel-17

2.2	Uplink coverage enhancement
RAN1 have studied and identified many technologies to enhance uplink coverage in Rel-17 Coverage Enhancement SI. Due to lack of time in WI, some down-selection of scope is discussed. Coverage enhancement in Rel-18 should include those which are identified benefit for coverage enhancement but has not been done in Rel-17 due to down-selection of scope.
We think PUCCH and PRACH coverage enhancement may have higher priority than PUSCH coverage enhancement since we have done some PUSCH coverage enhancement in Rel-17 and left-over issue seems have less marginal utility. Based on TR of coverage enhancement, DMRS-less PUCCH enhancement, multiple PRACH enhancement could be included.
Above all, we suggest RAN1 to study and specify the following proposal in Rel-18.

Proposal 2: For uplink coverage enhancement, 
· Specify DMRA-less PUCCH enhancement
· Specify PRACH coverage enhancement for at least FR2
· Study and if necessary specify power domain enhancements
3	Proposals

Proposal 1: For uplink capacity enhancement, 
· Study and specify >4 Tx UL operation and frequency selective precoding for at least >4 Tx UL operation
· Specify enhanced multi-panel uplink operation and/or enhanced multi-TRP uplink operation, including 
· UL panel management, e.g. fast panel selection
· separate UL timings controls for different panel/TRP, including asynchronous MTRP for a more realistic FR2 deployment
· UL power controls for different panel/TRP
· simultaneous multi-panel UL transmission
· extend the support of MTRP within the unified TCI framework developed in Rel-17
Proposal 2: For uplink coverage enhancement, 
· Specify DMRA-less PUCCH enhancement
· Specify PRACH coverage enhancement for at least FR2
· Study and if necessary specify power domain enhancements
[bookmark: _GoBack]

