3GPP TSG RAN WG1 #104
R1-2100918
e-Meeting, January 25th – February 5th, 2021
Agenda item:

8.8.2
Source:
China Telecom
Title:
Discussion on PUCCH enhancements
Document for:

Discussion
1      Introduction
In RAN #90 e-meeting, a new WI on NR coverage enhancement was approved [1]. One objective of this WI is to specify PUCCH enhancements, details are as follows:

· Specification of PUCCH enhancements [RAN1, RAN4]

· Specify signaling mechanism to support dynamic PUCCH repetition factor indication [RAN1]

· Specify mechanism to support DMRS bundling across PUCCH repetitions [RAN1, RAN4]
This contribution provides our considerations on specification of PUCCH enhancements.

2      Dynamic PUCCH repetition factor indication
The number of PUSCH repetitions times can be dynamically indicated in Rel-16, while dynamic PUCCH repetition indication is not supported yet. Since radio channel condition varies all the time, dynamic PUCCH repetition can improve uplink resource efficiency as well as provide more flexibility for gNB.
In current specification, PUCCH repetition factor is configured by RRC, using the high layer parameter nrofSlots in PUCCH-Config IE. It can be seen that parameter “nrofSlots” is configured in PUCCH-FormatConfig per each PUCCH format, not configured in PUCCH-resource, nor configured in PUCCH-ResourceSet. Thus, dynamic PUCCH repetition cannot be performed based on current specification. 
In order to realize dynamic PUCCH repetition, an explicit or implicit indication method can be introduced.
Explicit indication of PUCCH repetition factor
For explicit indication, the indicator can be added in DCI field, e.g. introducing a new DCI field “PUCCH repetition factor”. Two kinds of methods can be utilized to indicate PUCCH repetition factor, noted as:

Method 1: The new DCI field directly indicate PUCCH repetition factor;

Method 2: The new DCI field indirectly indicate PUCCH repetition factor in order to reduce the needed bits.

For method 1, the new DCI field has N bits and can indicate at most 2^N kinds of repetition times. If this DCI field exists, then UE perform PUCCH repetition as indicated by this field regardless of the repetition times configured by RRC as well as PUCCH format; if this DCI field is absent, then UE perform PUCCH repetition as indicated by RRC parameter “nrofSlots”.
For method 2, the new DCI field has only 1 bit: bit “0” indicates PUCCH repetition factor follows RRC configuration, while bit “1” indicates a modified PUCCH repetition factor based on the RRC configured one. For example, if the PUCCH repetition factor configured by RRC is 4, then bit “0” means current PUCCH repetition factor is 4, while bit “1” means current PUCCH repetition factor is “x”, mechanism is needed to determine the value of “x”. One possible way is to combine this value with channel condition, if channel condition is less than a threshold, then “x” is larger than RRC configured value; else if channel condition is larger than a threshold, then “x” is smaller than RRC configured value.
Proposal 1:For explicit indication of PUCCH repetition factor, both directly indication and indirectly indication methods can be considered.
Implicit indication of PUCCH repetition factor
For implicit indication, additional DCI field is not needed, we should utilize current DCI to indicate PUCCH repetition factor. It can be known in TS 38.212 that only one field “PUCCH resource indicator” is related to PUCCH transmission. Thus, this seems to be the only DCI filed which can be utilized to PUCCH repetition factor. For example, we can use some mechanism to establish the mapping between PUCCH resource indicator and PUCCH repetition factor.
Proposal 2: For implicit indication of PUCCH repetition factor, DCI field “PUCCH resource indicator” may be utilized. Mechanism to establish the mapping between PUCCH resource indicator and PUCCH repetition factor can be studied.
3      Conclusion
In this contribution, we provide our considerations on specification of PUCCH enhancements and we have the following proposals:
Proposal 1:For explicit indication of PUCCH repetition factor, both directly indication and indirectly indication methods can be considered.
Proposal 2: For implicit indication of PUCCH repetition factor, DCI field “PUCCH resource indicator” may be utilized. Mechanism to establish the mapping between PUCCH resource indicator and PUCCH repetition factor can be studied.
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