
3GPP TSG RAN Meeting #94-e																						RP-213269
Electronic Meeting, December 6 - 17, 2021

Source:	vivo
Title:	Discussion on Rel-18 UL enhancement
Agenda Item:	8A.1
Document for:	Discussion 
Introduction
Email discussion summary on further enhancement of UL coverage is provided in [1], and tentative draft WID is provided in [2]. After long heated debated, there are still several controversial issues on the objectives. Considering this item should be smaller, around 1 TU in RAN1, the scope of WID should be well defined. In this contribution we provide our views on the scope of WID with justification.   

Discussion
There are 6 main objectives in the draft WID, which are copied below. We discuss each objective and provide our revisions in this section.

The detailed objectives of the work item are as follows:
1. Specify following PRACH coverage enhancements (RAN1, RAN2)
· Multiple PRACH transmissions with same beams targeting 4-step RACH [and 2-step RACH] procedures
· [Study, and if justified, specify PRACH transmissions with different beams targeting 4-step RACH [and 2-step RACH] procedures]
· Note: The enhancements of PRACH are targeting for FR2, which can also apply to FR1 when applicable.
· Note: The enhancements of PRACH are [format-agnostic and] targeting [for PRACH format B4, which can also apply to other] short PUCCH PRACH formats when applicable.

[bookmark: _GoBack]Discussion: during study on coverage enhancement in Rel-17, PRACH was one of the channels identified as potential bottleneck especially for FR2 without considering PRACH reattempt. And, almost all companies participated in email discussion agree to specify multiple PRACH transmissions with same beam. The case of PRACH transmissions with different beams can be considered if the overall scope is manageable. We propose to remove “2-step RACH”, as it is mainly used in favorable channel conditions.    

2. [Study and if necessary specify following power domain enhancements]
· [Enhancements to realize dynamic power aggregation based on Rel-17 RAN4 work on “Increasing UE power high limit for CA and DC”, with checking relevant regulations ([RAN1,] RAN4)]
· [Note: The study can start after RAN4 work on “Increasing UE power high limit for CA and DC” is done depending on conclusions from RAN4.]
· [Enhancements to reduce MPR/PAR, including new transmission mechanism such as spectrum shaping, [reduced spectrum utilization with relaxed requirements on channel filtering,] [and potential adjustments to MPR and test tolerance relations] (RAN4[, RAN1])]

Discussion: in our view, this topic is mainly related to RAN4 work, given Rel-17 work item is still on going, we would like to further discuss and keep in [] for now until outcome of RAN4 WI is clear.

3. [Study and if necessary specify following enhancements for multi-carrier UL operation]
· [UL Tx switching schemes across [more than 2] bands with restriction of 2 Tx simultaneous transmission for FR1 UEs, including mechanisms to enable more configured UL bands than its simultaneous transmission capability and to support dynamic Tx carrier switching across the configured bands (RAN1)]
· [Switching time and other RF aspects for above UL Tx switching schemes across [more than 2] bands (RAN4)]

Discussion: in our view, this item is somehow not relevant to UL coverage enhancement, it can be included in CA/DC enhancement.

Alt.1: 
4. [Study and if necessary specify following enhancements for DFTS-OFDM (RAN1)]
· [Dynamic switching between DFTS-OFDM and CP-OFDM]
· [Multi-layer transmission with DFTS-OFDM, with considering LTE design]
· [Note: the study targets to select only one of above enhancements, unless necessity to specify both enhancements is justified in the study]
Alt.2:
4. [Specify following enhancements for DFTS-OFDM (RAN1)]
· [Dynamic switching between DFTS-OFDM and CP-OFDM]
· [Study and if justified to support this on top of above dynamic switching, specify multi-layer transmission with DFTS-OFDM, with considering LTE design]

Discussion: in our view, DFTS-OFDM waveform is under utilized in the real deployment, RRC configuration of waveform is supported in current spec. To support UL multi-layer transmission, network configures CP-OFDM waveform for PUSCH by RRC and never use DFTS-OFDM since RRC reconfiguration is not flexible. However, in coverage limited scenario DFTS-OFDM waveform is more efficient in terms of output power. There were concerns raised during email discussion on supporting both dynamic waveform switching and multi-layer DFTS-OFDM, as DFTS-OFDM is more beneficial in coverage limited scenario, dynamic waveform switching is beneficial than multi-layer transmission with DFTS-OFDM. 

5. [Study and if necessary specify following enhancements for UL dense deployment and/or asymmetric beamforming operation between DL/UL, targeting [FR1 and/or FR2] (RAN1)]
· [UL power/timing control and UL beam management, with considering UL reception only points, including whether existing mechanisms can work with UL reception only points]

Discussion: in our view, UL dense deployment requires whole new study under multi TRP use case and it can be a separate item alone, if desired. The scope is too big and we don’t see urgency in market need.

6. [Study and if necessary specify following coverage enhancements for PUCCH/UCI (RAN1)]
· [DMRS-less PUCCH with UCI payload size from 3 to 11 bits]
· [DFTS-OFDM waveform for short PUCCH with UCI payload size from 3 to 11 bits]
· [Repetition of CSI in dynamically indicated PUSCH resources]

Discussion: in our view, Rel-17 PUCCH enhancement already provided sufficient flexibility and coverage enhancement. We don’t see immediate need for further enhancement in Rel-18.

[bookmark: OLE_LINK14][bookmark: OLE_LINK13]Conclusions
Based on the draft WID provided by the moderator, considering the overall workload and scope we propose following objectives for Rel-18 UL coverage enhancement WI.

1. Specify following PRACH coverage enhancements (RAN1, RAN2)
· Multiple PRACH transmissions with same beams targeting 4-step RACH procedures
· [Study, and if justified, specify PRACH transmissions with different beams targeting 4-step RACH procedures]
· Note: The enhancements of PRACH are targeting for FR2, which can also apply to FR1 when applicable.
· Note: The enhancements of PRACH are [format-agnostic and] targeting [for PRACH format B4, which can also apply to other] short PRACH formats when applicable.
2. [Study and if necessary specify following power domain enhancements]
· [Enhancements to realize dynamic power aggregation based on Rel-17 RAN4 work on “Increasing UE power high limit for CA and DC”, with checking relevant regulations ([RAN1,] RAN4)]
· [Note: The study can start after RAN4 work on “Increasing UE power high limit for CA and DC” is done depending on conclusions from RAN4.]
· [Enhancements to reduce MPR/PAR, including new transmission mechanism such as spectrum shaping, [reduced spectrum utilization with relaxed requirements on channel filtering,] [and potential adjustments to MPR and test tolerance relations] (RAN4[, RAN1])]
3. Specify following enhancements for DFTS-OFDM (RAN1)
· Dynamic switching between DFTS-OFDM and CP-OFDM
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