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1. Introduction
In this contribution, we discuss the following remaining issues on Rel-18 NR coverage enhancements.
· Power ramping counter
· RO group indication for CFRA with msg1 repetition for ReconfigurationWithSync
· Capturing PH information for assumed PUSCH in TS38.213

2. Discussion
Power ramping counter
Regarding the power ramping counter issue, following agreement was made in RAN1 #115 meeting [1].
	Agreement
For multiple PRACH transmissions, down-select one of the following options at RAN1#116:
Option 1:
· Layer 1 notifies higher layers to suspend the corresponding power ramping counter when PRACH transmission in all of PRACH occasions are dropped or with reduced transmit power.
· Layer 1 may notify higher layers to suspend the corresponding power ramping counter when PRACH transmission in any of PRACH occasions are dropped or with reduced transmit power.
Option 1a:
· Layer 1 notifies higher layers to suspend the corresponding power ramping counter when PRACH transmission in all of PRACH occasions are dropped.
· Layer 1 may notify higher layers to suspend the corresponding power ramping counter when PRACH transmission on part of PRACH occasions are dropped or when PRACH transmission in any of PRACH occasions is with reduced transmit power.
Option 2:
· Layer 1 may notify higher layers to suspend the corresponding power ramping counter when PRACH transmission in at least one PRACH occasion is dropped or with reduced transmit power.
Note: this implies it’s up to UE implementation.
Option 2a:
· Layer 1 may notify higher layers to suspend the corresponding power ramping counter when PRACH transmission in at least one PRACH occasion is with reduced transmit power.
· Layer 1 notifies higher layers to suspend the corresponding power ramping counter when PRACH transmission in at least one PRACH occasion is dropped.
Option 3:
· Layer 1 notifies higher layers to suspend the corresponding power ramping counter when PRACH transmission in all of PRACH occasions are dropped.
· Layer 1 may notify higher layers to suspend the corresponding power ramping counter when PRACH transmission in all of PRACH occasions are with reduced transmit power.
· Note: whether any of the above options have specification impact is a separate discussion.



According to section 7.4 in 38.213 [2], in case when the UE does not transmit a PRACH in a transmission occasion, Layer 1 notifies higher layers to suspend the corresponding power ramping counter. On the other hand, in case when the UE transmits a PRACH with reduced power in a transmission occasion, Layer 1 may notify higher layers to suspend the corresponding power ramping counter.
Based on current UE behaviour, we think that it would be natural to apply this principle similarly to PRACH multiple transmissions, so we prefer to support Option 1a in previous agreement. To be specific, if the UE does not transmit all of PRACHs in  transmission occasions for a PRACH transmission with  preamble repetitions, Layer 1 notifies higher layers to suspend the corresponding power ramping counter. On the other hand, if the UE does not transmit any of PRACHs in  transmission occasions, or the UE transmits any of PRACHs with reduced power in  preamble repetitions, Layer 1 may notify higher layers to suspend the corresponding power ramping counter.

Proposal 1. Regarding the power ramping counter, Option 1a in RAN1 #115 agreement is supported, and adopt the text proposal as below for TS38.213.
	7.4	Physical random access channel

*** Unchanged parts are omitted ***
[bookmark: _Hlk158718510]If due to power allocation to PUSCH/PUCCH/PRACH/SRS transmissions as described in clause 7.5, or due to power allocation in EN-DC or NE-DC or NR-DC operation, or due to slot format determination as described in clause 11.1, or due to the PUSCH/PUCCH/PRACH/SRS transmission occasions are in the same slot or the gap between a PRACH transmission and PUSCH/PUCCH/SRS transmission is small as described in clause 8.1, or due to DAPS operation as described in clause 15, or due to HD-UE operation in paired spectrum as described in clause 17.2, the UE does not transmit a PRACH in a transmission occasion or the UE does not transmit all of PRACHs in  transmission occasions for a PRACH transmission with  preamble repetitions, Layer 1 notifies higher layers to suspend the corresponding power ramping counter. If due to power allocation to PUSCH/PUCCH/PRACH/SRS transmissions as described in clause 7.5, or due to power allocation in EN-DC or NE-DC or NR-DC operation, the UE transmits a PRACH with reduced power in a transmission occasion or the UE does not transmit any of PRACHs in  transmission occasions or the UE transmits any of PRACHs with reduced power in  transmission occasions, Layer 1 may notify higher layers to suspend the corresponding power ramping counter.
*** Unchanged parts are omitted ***



[bookmark: _Hlk149661787]RO group indication for CFRA with PRACH repetition for ReconfigurationWithSync
Regarding the PRACH mask issue, following agreement was made in RAN1 #115 meeting [1].
	Agreement
For multiple PRACH transmissions with indication of PRACH mask index, down-select one of the following options at RAN1#116
· Option 1: UE applies PRACH mask prior to RO group determination. RO group is determined based on the ROs indicated by the PRACH mask index.
· Option 2: UE applies PRACH mask after RO group determination. UE transmits PRACH with preamble repetitions only on a RO group with all the ROs indicated by the mask.
· Option 3: UE applies PRACH mask after RO group determination. UE transmits PRACH with preamble repetitions only on a RO group where at least one RO of this RO group is indicated by the mask
· Option 4: UE applies PRACH mask after RO group determination. The PRACH mask index indicates one or multiple RO groups for multiple PRACH transmission.
· Note: this implies the PRACH mask index indicates the RO group instead of RO index(es). 


Reading Option 1, RO group determination after the PRACH mask index indication may result in different RO group determinations between UEs, because the PRACH mask index can be provided in UE specific way. So, it is not desirable to use Option 1 for multiple PRACH transmission case.
According to Option 2, all ROs in the RO group for multiple PRACH transmissions should be indicated by the PRACH mask index. However, since the PRACH mask can only indicate limited ROs at the same time, it may be difficult to indicate all ROs in the RO group by PRACH mask index depending on the positions of ROs of the RO group.
Next, if we go to Option 4, the information provided by PRACH mask index should be changed from RO(s) to RO group(s). In other words, Option 4 is not preferred because it has more specification impact than other options.
Therefore, we prefer Option 3 to indicate at least one RO among ROs in RO groups for multiple PRACH transmission using PRACH mask index. It has the advantage of less specification impact compared to other options, and that gNB can indicate all RO groups through the legacy PRACH mask index. To be specific, we prefer to support indicating the first valid RO of the RO group for multiple PRACH transmissions by PRACH mask index.

[bookmark: _GoBack]Proposal 2. For CFRA with multiple PRACH transmission for ReconfigurationWithSync, the first valid RO index of the RO group can be indicated via ra-ssb-OccasionMaskIndex in RACH-ConfigDedicated.

Capturing PH information for assumed PUSCH in TS38.213
Even though the agreement was made in RAN1 #114 as below [3], corresponding text proposal to capture this agreement was controversial which caused eventually no progress in RAN1 #115.
	Agreement

For reporting of power headroom information for assumed PUSCH using target waveform different from waveform of actual PUSCH, support the following:
· Power headroom information for assumed PUSCH is based on an actual PUSCH transmission.
· In case of no actual PUSCH transmission on a serving cell, power headroom information for assumed PUSCH is not supported.
· DWS field needs to be configured for at least one DCI format for the BWP of the actual PUSCH, otherwise power headroom information for assumed PUSCH is not supported.
· If actual PUSCH transmission is with DFT-S-OFDM waveform, UE computes power headroom information of an assumed PUSCH with CP-OFDM waveform. If actual PUSCH transmission is with CP-OFDM waveform, UE computes power headroom information of an assumed PUSCH with DFT-S-OFDM waveform.
· All parameters that are used for the calculation of PCMAX,f,c(i), except waveform, are the same between assumed PUSCH and actual PUSCH.
· In case assumed PUSCH transmission is not supported for the parameters that are used for the calculation of PCMAX,f,c(i), power headroom information for assumed PUSCH is not computed or reported.
· Power headroom information for assumed PUSCH contains:
· PCMAX,f,c(i) of assumed PUSCH
· Accounting for applicable MPR, A-MPR and P-MPR for the assumed PUSCH.
· If UE reports power headroom information for assumed PUSCH in a PUSCH transmission, legacy PHR is also reported in the same PUSCH transmission.
· No consensus in RAN1 if the following applies or not: if UE reports legacy PHR in a PUSCH transmission, power headroom information for assumed PUSCH is also reported.
· Note: RAN endorsed the following at RAN#100: “RAN2 will not work on PHR triggering procedure for dynamic waveform switching in Rel-18 UL Coverage enh WI” [RP-231498].
Send LS to RAN2 to inform above agreement.


Since companies had different views on a PUSCH type to be facilitated, two options were suggested to discuss further in RAN1 #116. As the moderator and majority companies understood, option 1 is proposed to reflect the agreement made in #114. For option 2, imposing the certain constraints on PUSCH types (e.g. only PUSCH scheduled by a DCI format including Transform precoder indicator field) for assistance information, it would be against the motives why RAN1 decided to introduce dynamic waveform switching by reducing opportunities for UE to provide a Type 1 power headroom report. 

Option 1: capturing agreement made at RAN1#114
	7.7.1	Type 1 PH report
<<< Start changes >>>
-	a first Type 1 power headroom report and a first configured maximum output power associated with the first TCI-State or TCI-UL-State, and a second Type 1 power headroom report and a second configured maximum output power associated with the second TCI-State or TCI-UL-State, for an actual PUSCH transmission using a spatial domain filter corresponding to the first TCI-State or TCI-UL-State and using a spatial domain filter corresponding to the second TCI-State or TCI-UL-State.
If a UE provides a Type 1 power headroom report for an activated serving cell based on an actual PUSCH transmission, is provided assumedPUSCHInfo, and dynamicTransformPrecoderIndicationDCI-0-1 or dynamicTransformPrecoderIndicationDCI-0-2 is set to enabled for the active bandwidth part of the serving cell:
the UE provides  based on any applicable maximum output power reduction for an assumed PUSCH with transform precoder enabled, if supported, if transform precoder is disabled for the actual PUSCH; or  based on any applicable maximum output power reduction for an assumed PUSCH with transform precoder disabled, if supported, if the transform precoder is enabled for the actual PUSCH. All other parameters used for the calculation of PCMAX,f,c(i) of the assumed PUSCH are the same as the actual PUSCH. 

<<< End changes >>>



Option 2: capturing agreement made at RAN1#110bis-e as below.
	
7.7.1	Type 1 PH report
<<< Start changes >>>
-	a first Type 1 power headroom report and a first configured maximum output power associated with the first TCI-State or TCI-UL-State, and a second Type 1 power headroom report and a second configured maximum output power associated with the second TCI-State or TCI-UL-State, for an actual PUSCH transmission using a spatial domain filter corresponding to the first TCI-State or TCI-UL-State and using a spatial domain filter corresponding to the second TCI-State or TCI-UL-State.
[bookmark: _Hlk151084918]If a UE provides a Type 1 power headroom report for an activated serving cell based on an actual PUSCH transmission scheduled by a PDCCH indicating if transform precoder is enabled or disabled, is provided assumedPUSCHInfo, and dynamicTransformPrecoderIndicationDCI-0-1 or dynamicTransformPrecoderIndicationDCI-0-2 is set to enabled for the active bandwidth part of the serving cell:
the UE provides  based on any applicable maximum output power reduction for an assumed PUSCH with transform precoder enabled, if supported, if transform precoder is disabled for the actual PUSCH; or  based on any applicable maximum output power reduction for an assumed PUSCH with transform precoder disabled, if supported, if the transform precoder is enabled for the actual PUSCH. All other parameters used for the calculation of PCMAX,f,c(i) of the assumed PUSCH are the same as the actual PUSCH. 

<<< End changes >>>


Moreover, current power headroom reporting procedure consists of triggering events and UL resource allocated for a new transmission. Considering it is not preclude that RAN2 would potentially discuss on the condition if required when enhanced DWS PHR shall be triggered in the next release, it is not reasonable for RAN1 to impose any unnecessary and preemptive restrictions at this maintenance stage.

Proposal 3. Adopt the following text proposal based on option 1for TS38.213.
<Text proposal for Proposal in section 7.7.1 of TS 38.213>
	7.7.1	Type 1 PH report
<<< Start changes >>>
-	a first Type 1 power headroom report and a first configured maximum output power associated with the first TCI-State or TCI-UL-State, and a second Type 1 power headroom report and a second configured maximum output power associated with the second TCI-State or TCI-UL-State, for an actual PUSCH transmission using a spatial domain filter corresponding to the first TCI-State or TCI-UL-State and using a spatial domain filter corresponding to the second TCI-State or TCI-UL-State.
If a UE provides a Type 1 power headroom report for an activated serving cell based on an actual PUSCH transmission, is provided assumedPUSCHInfo, and dynamicTransformPrecoderIndicationDCI-0-1 or dynamicTransformPrecoderIndicationDCI-0-2 is set to enabled for the active bandwidth part of the serving cell:
the UE provides  based on any applicable maximum output power reduction for an assumed PUSCH with transform precoder enabled, if supported, if transform precoder is disabled for the actual PUSCH; or  based on any applicable maximum output power reduction for an assumed PUSCH with transform precoder disabled, if supported, if the transform precoder is enabled for the actual PUSCH. All other parameters used for the calculation of PCMAX,f,c(i) of the assumed PUSCH are the same as the actual PUSCH. 
<<< End changes >>>



3. Conclusion
In this contribution, we discussed the remaining issues on Rel-18 NR coverage enhancements, we have the following proposals.

Proposal 1. Regarding the power ramping counter, Option 1a in RAN1 #115 agreement is supported, and adopt the text proposal as below for TS38.213.
	7.4	Physical random access channel

*** Unchanged parts are omitted ***
If due to power allocation to PUSCH/PUCCH/PRACH/SRS transmissions as described in clause 7.5, or due to power allocation in EN-DC or NE-DC or NR-DC operation, or due to slot format determination as described in clause 11.1, or due to the PUSCH/PUCCH/PRACH/SRS transmission occasions are in the same slot or the gap between a PRACH transmission and PUSCH/PUCCH/SRS transmission is small as described in clause 8.1, or due to DAPS operation as described in clause 15, or due to HD-UE operation in paired spectrum as described in clause 17.2, the UE does not transmit a PRACH in a transmission occasion or the UE does not transmit all of PRACHs in  transmission occasions for a PRACH transmission with  preamble repetitions, Layer 1 notifies higher layers to suspend the corresponding power ramping counter. If due to power allocation to PUSCH/PUCCH/PRACH/SRS transmissions as described in clause 7.5, or due to power allocation in EN-DC or NE-DC or NR-DC operation, the UE transmits a PRACH with reduced power in a transmission occasion or the UE does not transmit any of PRACHs in  transmission occasions or the UE transmits any of PRACHs with reduced power in  transmission occasions, Layer 1 may notify higher layers to suspend the corresponding power ramping counter.
*** Unchanged parts are omitted ***



Proposal 2. For CFRA with multiple PRACH transmission for ReconfigurationWithSync, the first valid RO index of the RO group can be indicated via ra-ssb-OccasionMaskIndex in RACH-ConfigDedicated.

Proposal 3. Adopt the following text proposal based on option 1for TS38.213.
<Text proposal for Proposal in section 7.7.1 of TS 38.213>
	7.7.1	Type 1 PH report
<<< Start changes >>>
-	a first Type 1 power headroom report and a first configured maximum output power associated with the first TCI-State or TCI-UL-State, and a second Type 1 power headroom report and a second configured maximum output power associated with the second TCI-State or TCI-UL-State, for an actual PUSCH transmission using a spatial domain filter corresponding to the first TCI-State or TCI-UL-State and using a spatial domain filter corresponding to the second TCI-State or TCI-UL-State.
If a UE provides a Type 1 power headroom report for an activated serving cell based on an actual PUSCH transmission, is provided assumedPUSCHInfo, and dynamicTransformPrecoderIndicationDCI-0-1 or dynamicTransformPrecoderIndicationDCI-0-2 is set to enabled for the active bandwidth part of the serving cell:
the UE provides  based on any applicable maximum output power reduction for an assumed PUSCH with transform precoder enabled, if supported, if transform precoder is disabled for the actual PUSCH; or  based on any applicable maximum output power reduction for an assumed PUSCH with transform precoder disabled, if supported, if the transform precoder is enabled for the actual PUSCH. All other parameters used for the calculation of PCMAX,f,c(i) of the assumed PUSCH are the same as the actual PUSCH. 
<<< End changes >>>
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