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1. Introduction
In the last RAN2 meeting, it was agreed to capture PUCCH SCell cannot be configured for EN-DC (as in LTE-DC). However, we think this functionality is very useful for CA with different numerology scenario and would like to revisit it.
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=>
Also capture that PUCCH SCell cannot be configured for EN-DC
=>
Also check that we capture somewhere that there can be max 2 PUCCH

=>
Change names of PUCCH-SCellOnly and PUCCH-SCell to more appropriate names.

=>
ServingCellWithoutPUCCH should have Need S in the condition

=>
Add condition to indicate that change of PUCCH SCell to SCell is not supported

=>
Can be merged into the rapporteur CR.


This paper aims to explain the use case of simultaneous configuration of EN-DC and NR PUCCH SCell. 
2. Discussion
PUCCH SCell was introduced in Rel-13 and the motivation was to offload UCI from PCell (macro-cell) to SCell (small cell) [1]. When PUCCH SCell is configured, the configured CCs are grouped into 2 PUCCH groups and UCI feedback is performed in each PUCCH group independently on PCell and PUCCH SCell. Due to this nature, the HARQ feedback timing is determined by the configuration of the cell configure with PUCCH in each PUCCH group, i.e. PCell in primary PUCCH group and PUCCH SCell in secondary PUCCH group [2]. 
Observation1: The HARQ feedback timing is determined by the configuration of the cell configure with PUCCH in each PUCCH group, i.e. PCell in primary PUCCH group and PUCCH SCell in secondary PUCCH group.
In NR, several numerologies (e.g. SCS, slot length) are introduced and HARQ feedback timing is very diverse consequently. Especially, we think that the tight coordination between different numerology makes things complicated. For example, in NR cell group, CCs can be configured with different numerologies depending on frequency band as in Figure1 (i.e. PSCell on sub6GHz with 30kHz of SCS and SCell on mmW with 120kHz of SCS). As illustrated in Figure1, since only PSCell is configured with PUCCH in NR CG, UCI of all the NR serving cells are feedbacked on PSCell and HARQ timing is determined by Primary SCell (PSCell) numerology. We think that this kind of tight coordination between different numerology will make the implementation complicated since NW and UE should always coordinate different HARQ timing simultaneously. Furthermore, since HARQ performance is limited by smaller SCS (30kHz in Figure1), we cannot fully utilize the performance of larger SCS, e.g. NW may lose the scheduling opportunity due to lack of HARQ processes and fast HARQ retransmission cannot be done as analyzed in [4].
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Figure1: Example of EN-DC without PUCCH SCell
On the other hand, if PUCCH SCell can be configured, such challenges could be resolved since tight coordination between different numerologies is not needed as illustrated in Figure2. 


[image: image2]
Figure2: Example of EN-DC with PUCCH SCell
Observation2: PUCCH group concept is useful to avoid the tight coordination between CCs configured with different numerology.

One discussion point is whether we have technical challenges to support simultaneous configuration of EN-DC and PUCCH SCell. For LTE-DC, such simultaneous configuration was not supported for specification simplicity and we would like to recap it first. In LTE-DC specified in Rel-12, RAN1 specified that prioritization rules of UL transmissions across different CGs in DC for the case of UL power limited case. Specifically, in the synchronous case, the prioritization rule is channel based, e.g. UE allocates more transmission power to the channel which has relatively higher priority. RAN1 has eventually discussed and specified such prioritization rule for all the combinations of channels in Rel-12. In Rel-13, when RAN1 discussed how to specify such prioritization rule, it was agreed to fully utilize the LTE-DC rules to UL transmissions across different PUCCH groups [3]. However, if simultaneous configuration of DC and PUCCH SCell is supported, RAN1 should have had to specify the additional rule for the 3 PUCCH transmissions which make the spec complicated. 
Observation3: For LTE-DC, the simultaneous configuration of DC and PUCCH SCell was excluded to avoid specifying the additional prioritization rule of power limited case in RAN1.

On the other hand, the situation has changed EN-DC. For EN-DC, the prioritization rule is much simpler since it is CG based. When UE detects the possibility of UL power limitation, NR UL transmission is deprioritized always. Therefore, even if EN-DC and PUCCH SCell is allowed, there is no additional specification work. 
Observation4: Unlike in LTE-DC, there is no technical showstopper to exclude simultaneous configuration of EN-DC and PUCCH SCell.

From above observations, we think the simultaneous configuration of EN-DC and NR PUCCH SCell should be supported. 

Proposal: Support simultaneous configuration of EN-DC and NR PUCCH SCell in Rel-15 NR.
3. Summary and Conclusion

This contribution explained the motivation of simultaneous configuration of EN-DC and PUCCH SCell and followings are observed and proposed:
Observation1: The HARQ feedback timing is determined by the configuration of the cell configure with PUCCH in each PUCCH group, i.e. PCell in primary PUCCH group and PUCCH SCell in secondary PUCCH group.
Observation2: PUCCH group concept is useful to avoid the tight coordination between CCs configured with different numerology.

Observation3: For LTE-DC, the simultaneous configuration of DC and PUCCH SCell was excluded to avoid specifying the additional prioritization rule of power limited case in RAN1.
Observation4: Unlike in LTE-DC, there is no technical showstopper to exclude simultaneous configuration of EN-DC and PUCCH SCell.
Proposal: Support simultaneous configuration of EN-DC and NR PUCCH SCell in Rel-15 NR.
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