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Introduction 
In this contribution we discuss some views on Rel-18 Further UL Coverage Enhancements. The WID [1] asks RAN2 to handle the first objective below:
	The objective of this work item is to specify further uplink coverage enhancements for PRACH, power domain and DFT-S-OFDM. 
The detailed objectives of the work item are as follows:
· Specify following PRACH coverage enhancements (RAN1, RAN2)
· Multiple PRACH transmissions with same beams for 4-step RACH procedure
· Study, and if justified, specify PRACH transmissions with different beams for 4-step RACH procedure
· Note 1: The enhancements of PRACH are targeting for FR2, and can also apply to FR1 when applicable.
· Note 2: The enhancements of PRACH are targeting short PRACH formats, and can also apply to other formats when applicable.
·  Study and if necessary specify following power domain enhancements
· Enhancements to realize increasing UE power high limit for CA and DC based on Rel-17 RAN4 work on “Increasing UE power high limit for CA and DC”, in compliance with relevant regulations (RAN4, RAN1)
· Enhancements to reduce MPR/PAR, including frequency domain spectrum shaping with and without spectrum extension for DFT-S-OFDM and tone reservation (RAN4, RAN1)
·  Specify enhancements to support dynamic switching between DFT-S-OFDM and CP-OFDM (RAN1)


The following was agreed in the last RAN2 meeting [2]:
	· RAN2 assumes that MSG1 repetition can be applicable to all 4-step CBRA procedures (FFS for SI request)
· CFRA support is FFS

· RAN2 assumes that MSG1 repetition can be applicable to NUL 
· RAN2 assumes that MSG1 repetition can be applicable to SUL 

· Msg1 repetition with different repetition number {2, 4, 8} are treated a separate feature, and a RACH partition is associated with a specific repetition number (Stage 3 details are FFS, e.g. we should not use all the spare values in the current IE)
· RAN2 waits for further inputs from RAN1 for how to associate RA-RNTI to the PRACH occasion for multiple PRACH transmissions and also for ra-ResponseWindow start point
· General assumption is that various feature combinations can be configured (which is up to network implementation), unless explicitly specified otherwise

· RAN2 will not support the fallback from legacy RA to Msg1 repetition and vice versa; Other fall back scenarios are FFS
· BWP selection mechanism is not impacted by PRACH coverage enhancements. Legacy BWP selection mechanism is re-used

· RA type selection mechanism is not impacted by PRACH coverage enhancements. Legacy RA type selection mechanism is re-used




Also, the following LS was sent by RAN1 informing RAN2 that the following working assumptions were agreed [3]:
	Working Assumption
For multiple PRACH transmissions with same Tx beam, to differentiate the multiple PRACH transmissions with single PRACH transmission, at least support that multiple PRACH are transmitted on separate ROs.
· Note: Separate RO means that the RO is separated with single PRACH transmission. 
· FFS: whether Rel-17 framework of feature combination (FeatureCombination-r17) and additional RACH configuration (AdditionalRACH-Config-r17) can be reused for Rel-18 multiple PRACH transmissions to realize the corresponding PRACH resource partitioning.

Working Assumption
For multiple PRACH transmissions with same Tx beam, to differentiate the multiple PRACH transmissions with single PRACH transmission, support that multiple PRACH are transmitted with separate preamble on shared ROs.
· Note: Shared or separate RO/preamble means that the RO/preamble is shared or separated with single PRACH transmission. 
· FFS: whether Rel-17 framework of feature combination (FeatureCombination-r17) and additional RACH configuration (AdditionalRACH-Config-r17) can be reused for Rel-18 multiple PRACH transmissions to realize the corresponding PRACH resource partitioning.



SIB1 Configuration
In our companion contribution, we have proposed that fallback between Msg1 repetition from a lower repetition to higher repetition number should be supported. However, if the gNB was to encode detailed information, e.g., about each RSRP threshold the UE must use to determine repetition for each attempt, the size of SIB1 can get very large making the feature unattractive for deployment. 
Observation 1: Fallback between repetitions number, while useful, may cause too much SIB1 overhead if not encoded carefully.
Thus, we propose that RAN2 should discuss ways to indicate fallback efficiently to UEs. 
Proposal 1:  RAN2 to discuss how SIB1 can efficiently indicate fallback to a higher repetition number to UE, e.g., defining a default behaviour or indicating an RSRP step decrement between RACH attempts.
Configuration and signalling	
RAN1 has made some progress with respect to how multiple PRACH are transmitted (separate RO and separate preambles on shared RO)
	For multiple PRACH transmissions with same Tx beam, to differentiate the multiple PRACH transmissions with single PRACH transmission, at least support that multiple PRACH are transmitted on separate ROs.
For multiple PRACH transmissions with same Tx beam, to differentiate the multiple PRACH transmissions with single PRACH transmission, support that multiple PRACH are transmitted with separate preamble on shared ROs.


We note that RAN1 had already added the following FFS to their agreements
	· FFS: whether Rel-17 framework of feature combination (FeatureCombination-r17) and additional RACH configuration (AdditionalRACH-Config-r17) can be reused for Rel-18 multiple PRACH transmissions to realize the corresponding PRACH resource partitioning.


There were many companies last meeting proposing using Rel-17 RACH partitioning framework	 for configuration, but given RAN1 has added it as an FFS, we can wait for RAN1 to further investigate before discussion in RAN2. 
Observation 2: RAN1 has kept discussion on whether Rel-17 framework of feature combination (FeatureCombination-r17) and additional RACH configuration (AdditionalRACH-Config-r17) can be reused for Rel-18 multiple PRACH transmissions FFS. 
Proposal 2: RAN2 can wait for RAN1 to conclude on whether Rel-17 framework will be reused before progressing further. 
Conclusion
Observation 1: Fallback between repetitions number, while useful, may cause too much SIB1 overhead if not encoded carefully.
Proposal 1:  RAN2 to discuss how SIB1 can efficiently indicate fallback to a higher repetition number to UE, e.g., defining a default behaviour or indicating an RSRP step decrement between RACH attempts.
Observation 2: RAN1 has kept discussion on whether Rel-17 framework of feature combination (FeatureCombination-r17) and additional RACH configuration (AdditionalRACH-Config-r17) can be reused for Rel-18 multiple PRACH transmissions FFS. 
Proposal 2: RAN2 can wait for RAN1 to conclude on whether Rel-17 framework will be reused before progressing further. 
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