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1 Introduction

NR coverage enhancement has concluded that PUCCH enhancements will support dynamic PUCCH repetition and DMRS bundling. Further agreements are made in the last meeting. 
Agreement 

In column J of RRC parameter “PUCCH-nrofSlots-r17”, add a note as the following:

· Note: a PUCCH resource not configured with PUCCH-nrofSlots-r17 can attain the value of 1 according to when the Rel-15/16 parameter nrofSlots is not configured.

Agreement

For PUCCH repetitions and PUSCH repetitions with DMRS bundling, introduce the following two RRC parameters for frequency hopping interval configuration. 
· PUCCH-Frequencyhopping-Interval

· PUSCH-Frequencyhopping-Interval

Note: finalize the details (such as value range, parent IE, etc…) of these two RRC parameters in RAN1 107#bis-e. 

Agreement

PUCCH repetitions with different sets of power control parameters in multi-TRP operation should be regarded as a [semi-static] event that causes power consistency and phase continuity not to be maintained across PUCCH repetitions. 

Agreement

· The RRC parameter “PUCCH-DMRS-Bundling” is per UL BWP, and the RRC parameter “PUCCH-TimeDomainWindowLength” is per UL BWP. 

· PUCCH DMRS bundling is not supported for PUCCH format 0/2. 

Also, RRC parameters PUCCH-nrofSlots-r17, PUCCH-DMRS-Bundling, PUCCH-TimeDomainWindowLength, PUCCH-Window-Restart, and PUCCH-Frequencyhopping-Interval are agreed on fixed bit width with few applicable values FFS.

In this contribution, we discuss further the PUCCH related standardization part for NR coverage enhancement.
2 PUCCH Channels for enhancement

Configuration of PUCCH repetition factor is per PUCCH resource. Rel-16 PUCCH resource parameter introduced a new repetition parameter for Rel-17. In case of hopping and DMRS bundling enabled, several issues in the specification are to be discussed.
2.1 PUCCH hopping 

In current specification the hopping scheme based on Hoping interval is not captured. There are several remaining issues to be solved.
Hopping pattern determination by physical or logical slot indices

The hopping pattern for both PUCCH and PUSCH should be based on the same rules. This will help the resource multiplexing and reduced the resource fragmentation. Putting the resources in Physical slot will further facilitate the benefit. On potential draw back is in some special TDD UL/DL configuration with may results in no hopping for some of the frequency hopping interval. However, this situation can be handled by proper gNB configuration. The TDD UL/DL configuration and hopping configuration can be all pre-determined.
Using physical slot will also aligned with the configured TDW, as the other consideration.

In specification, we would like to propose to capture are unified hopping RB determination in the 6.3.1 38.214.
TP1:


[image: image1.wmf](

)

(

)

start

start

startoffset

RB/mod20

RB

RBRBmod/mod21

s

s

size

BWPs

nH

n

NnH

m

m

m

ì

êú

=

ïëû

=

í

êú

+=

ï

ëû

î


· 
[image: image2.wmf]s

n

m

 is the current slot physical number not consider frame boundary
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 is the starting RB within the UL BWP as calculated from the resource block assignment information
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  is the frequency offset in RBs between the two frequency hops

· H is hopping interval in number of slots
Both hopping interval and window length L are not configured

In case both parameters are not configured, then we would assume there is no possible for bundling inter-slot hopping as there we cannot bundle with gap more than13 symbols.
We would like to propose:

Proposal1: If inter-slot is enabled but hopping interval and window length L are not configured, UE expected PUCCH-bundling is not enabled.
The similar restriction should be also applied to PUSCH.

2.2 DMRS bundling across PUCCH repetitions
UE procedure for determining time domain windows for bundling DM-RS in the 38.214 is capatured in 6.1.7.
The agreed actual TDW determination is shown in the Figured 1. Rel-17 will continuously support hopping with minimal change on Rel-15/16. The enhancement of frequency hopping for more than Rel-15’s 2 hops is not introduced for coverage enhancement study. The previous section shown formula of PUCCH can only hop among 2 different locations.
The hopping interval in the example is 4, which could be configured individually by RRC. 
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Figure 1. DMRS bundling determined by hopping interval, configured TDW, and then actual TDW
In general, the starting/restarting/ending of actual TDW is captured in the text of 38.214. However,  the specification of 38.214 is mainly for UL data transmission. 38.213 would be the best specification capture the description. Further, 38.213 does not have any reference on  UE procedure for determining time domain windows for bundling PUCCH DM-RS.
Proposal 2: Time domain windows for bundling PUCCH DM-RS is to be moved from 6.1.7 38.214 to 38.213.
3 Conclusion

In this contribution, we discussed further details of NR coverage enhancement for PUCCH channels. As summary, we propose:

TP1:
6.3.1 38.214
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 is the current slot physical number not consider frame boundary
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 is the starting RB within the UL BWP as calculated from the resource block assignment information
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  is the frequency offset in RBs between the two frequency hops

· H is hopping interval in number of slots
Proposal1: If inter-slot is enabled but hopping interval and window length L are not configured, UE expected PUCCH-bundling is not enabled.

Proposal 2: Time domain windows for bundling PUCCH DM-RS is to be moved from 6.1.7 38.214 to 38.213.
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