3GPP TSG RAN WG1 #112bis-e


R1-2304165
e-Meeting, April 17th – April 26th, 2023
Title:
Session notes for 7.2 (Maintenance on NR Release 17 - Coverage enhancement)

Source:
Ad-hoc Chair (CMCC)
7.2
Maintenance on NR Release 17 - Coverage enhancement
[112bis-e-R17-CovEnh-01] Email discussion on Rel-17 Coverage Enh maintenance issues by April 21 – Jianchi (China Telecom)
Agreement 

· Adopt the following TP to Section 9.2.6,  TS 38.213 for alignment CR.
	9.2.6
PUCCH repetition procedure

<Unchanged text is omitted>
For [image: image2.png]Nprpog = 1



, 

-
the UE repeats the PUCCH transmission with the UCI over [image: image4.png]


 slots 

-
a repetition of the PUCCH transmission in each of the [image: image6.png]


 slots has a same number of consecutive symbols, as provided by nrofSymbols
-
a repetition of the PUCCH transmission in each of the [image: image8.png]


 slots has a same first symbol, as provided by startingSymbolIndex if subslotLengthForPUCCH is not provided; otherwise mod(startingSymbolIndex, subslotLengthForPUCCH)
-
the UE is configured by interslotFrequencyHopping whether or not to perform frequency hopping for repetitions of the PUCCH transmission in different slots

-
if the UE is configured to perform frequency hopping for repetitions of a PUCCH transmission across slots and the UE is not provided pucch-DMRS-Bundling = ‘enabled’
-
the UE performs frequency hopping per slot
-
the UE transmits the PUCCH starting from a first PRB, provided by startingPRB, in slots with even number and starting from a second PRB, provided by secondHopPRB, in slots with odd number. The slot indicated to the UE for the first repetition of the PUCCH transmission has number 0 and each subsequent slot until the UE transmits the PUCCH in [image: image10.png]


 slots is counted regardless of whether or not the UE transmits the PUCCH in the slot
-
the UE does not expect to be configured to perform frequency hopping for a repetition of the PUCCH transmission within a slot

-
if the UE is configured to perform frequency hopping for repetitions of a PUCCH transmission across slots and the UE is provided pucch-DMRS-Bundling = ‘enabled’ 

-
the UE performs frequency hopping per interval of [image: image12.png]


 consecutive slots, that start from a slot indicated to the UE and where the UE would transmit a first repetition of the PUCCH, where [image: image14.png]


 is the value of pucch-FrequencyHoppingInterval, if provided; otherwise, [image: image16.png]


 is the value of pucch-TimeDomainWindowLength
-
the UE transmits the PUCCH over intervals until the UE transmits the PUCCH in [image: image18.png]Ny



 slots, where the first interval has number 0 and each subsequent interval is counted regardless of whether or not the UE transmits the PUCCH in a slot

-
the UE transmits the PUCCH starting from a first PRB, provided by startingPRB, in intervals with even number and starting from a second PRB, provided by secondHopPRB, in intervals of frequency hopping intervals with odd number

-
the UE does not expect to be configured to perform frequency hopping for a repetition of the PUCCH transmission within a slot
-
if the UE is not configured to perform frequency hopping for repetitions of a PUCCH transmission across slots and the UE is configured to perform frequency hopping for a repetition of the PUCCH transmission within a slot, the frequency hopping pattern between the first PRB and the second PRB is same within each slot 

<Unchanged text is omitted>


Agreement
· Adopt the following TP to Section 6.1.7, TS 38.214 for alignment CR.
	6.1.7
UE procedure for determining time domain windows for bundling DM-RS

For PUSCH transmissions of PUSCH repetition Type A scheduled by DCI format 0_1 or 0_2, PUSCH repetition Type A with a configured grant, PUSCH repetition Type B and TB processing over multiple slots, when pusch-DMRS-Bundling is enabled, and for PUCCH transmissions of PUCCH repetition, when pucch-DMRS-Bundling is enabled, the UE determines one or multiple nominal TDWs, as follows:

-
For PUSCH transmissions of repetition Type A, PUSCH repetition Type B and TB processing over multiple slots, the duration of each nominal TDW except the last nominal TDW, in number of consecutive slots, is:

-
Given by pusch-TimeDomainWindowLength, if configured.

-
Computed as min (maxDurationDMRS-Bundling, M), if pusch-TimeDomainWindowLength is not configured, where maxDurationDMRS-Bundling is maximum duration for a nominal TDW subject to UE capability [13, TS 38.306], M is the time duration in consecutive slots of [image: image20.png]N-K



 PUSCH transmissions, and where:

-
For PUSCH transmissions of PUSCH repetition Type A, N=1 and K is the number of repetitions, as defined in Clause 6.1.2.1 or in Clause 6.1.2.3.

-
For PUSCH transmissions of PUSCH repetition Type B, N=1 and K is the number of nominal repetitions, as defined in Clause 6.1.2.1 or in Clause 6.1.2.3.

-
For PUSCH transmissions of TB processing over multiple slots, N is the number of slots used for TBS determination and K is the number of repetitions of the number of slots N used for TBS determination, as defined in Clause 6.1.2.1 or in Clause 6.1.2.3.

-
For PUCCH transmissions of PUCCH repetition, the duration of each nominal TDW except the last nominal TDW, in number of consecutive slots, is:

-
Given by pucch-TimeDomainWindowLength, if configured.

-
Computed as min (maxDurationDMRS-Bundling, M), if pucch-TimeDomainWindowLength is not configured, where maxDurationDMRS-Bundling is maximum duration for a nominal TDW subject to UE capability [13, TS 38.306], M is the time duration in consecutive slots from the first slot determined for PUCCH transmissions of PUCCH repetition to the last slot determined for PUCCH transmissions of PUCCH repetition according to clause 9.2.6 of [6, TS 38.213].

-
For PUSCH transmission of a PUSCH repetition Type A scheduled by DCI format 0_1 or 0_2 and PUSCH repetition Type A with a configured grant, when AvailableSlotCounting is enabled, and for TB processing over multiple slots:

-
The start of the first nominal TDW is the first slot determined for the first PUSCH transmission.

-
The end of the last nominal TDW is the last slot determined for the last PUSCH transmission.

-
The start of any other nominal TDWs is the first slot determined for PUSCH transmission after the last slot determined for PUSCH transmission of a previous nominal TDW.

<Unchanged text is omitted>
6.3
UE PUSCH frequency hopping procedure

6.3.1
Frequency hopping for PUSCH repetition Type A and for TB processing over multiple slots

<Unchanged text is omitted>
In case of inter-slot frequency hopping and when pusch-DMRS-Bundling is not enabled, or for inter-slot frequency hopping for a PUSCH scheduled by RAR UL grant or DCI format 0_0 with CRC scrambled by TC-RNTI, the starting RB during slot 
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where 
[image: image23.wmf]m
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 is the current slot number within a system radio frame, where a multi-slot PUSCH transmission can take place, 
[image: image24.wmf]start
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 is the starting RB within the UL BWP, as calculated from the resource block assignment information of resource allocation type 1 (described in Clause 6.1.2.2.2) and 
[image: image25.wmf]offset

RB

is the frequency offset in RBs between the two frequency hops.

In case of inter-slot frequency hopping and when pusch-DMRS-Bundling is enabled, and when a PUSCH is not scheduled by RAR UL grant or DCI format 0_0 with CRC scrambled by TC-RNTI, the starting RB during slot 
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where [image: image30.png]


 is the current slot number within a system radio frame, [image: image32.png]


 is the value of the higher layer parameter pusch-FrequencyHoppingInterval, 
[image: image33.wmf]start
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 is the starting RB within the UL BWP, as calculated from the resource block assignment information of resource allocation type 1 (described in Clause 6.1.2.2.2) and
[image: image34.wmf]offset

RB

is the frequency offset in RBs between the two frequency hops.

<Unchanged text is omitted>


Conclusion:

· No additional specification impact to support unified TCI framework and DMRS bundling simultaneously in Rel-17.
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