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Discussion and Decision

1
Introduction
The Work Item “LTE Carrier Aggregation Enhancement beyond 5 Carriers” [1] was approved in RAN #66, with “specify and complete the support of PUCCH on SCell for UEs supporting uplink Carrier Aggregation” as one of the objectives. 

One of the topics to be solved is how to do the grouping of SCells to different PUCCH groups.
2
Discussion
In dual connectivity the signalling of PUCCH resources is straightforward as SCG and MCG has own PUCCH, but as with this work item even CA may have two PUCCHes in MCG one needs to somehow provide the understanding which SCell(s) is sending PUCCH signalling on PCell PUCCH and which SCell(s) are sending PUCCH signalling on SCell PUCCH. 

So far HARQ ACK/NACK resources have been determined by RRC configuration, i.e., even for CA when an SCell is configured, the ACK/NACK configuration changes at that point. This has a benefit of robust signalling but as a drawback changing PUCCH resourcing could be slow. 

If it is found necessary and feasible to have more dynamic PUCCH resource allocations one could consider e.g. following type of solutions

1. availability of PUCCH on SCell could be used as a trigger to change PUCCH grouping of cells
2.  Suitable parts of PUCCH Format 3 resource allocation mechanism – i.e. an approriate field in the DCI format of the corresponding PDCCH/EPDCCH determines the used PUCCH resource from a set of PUCCH resources configured by higher layers - could be extended also to cover PUCCH resource selection over two PUCCHes.
But of course if one wants to have more dynamic ACK/NACK resources mapping, we need a careful analysis since this could be a major change in LTE thinking.

Assuming that there is no urgent need to quickly change PUCCH resource allocation between PCell and a SCell it seems to be good baseline to consider RRC signalling to be used for assigning SCells between different PUCCH groups.

Proposal 1: As a baseline assume to have RRC signalling to be used for assigning PUCCH resources to SCells and if it is found that this is too slow consider faster PUCCH grouping mechanisms
2.1
More detailed thoughts on PUCCH configuration on RRC
First thing to consider is should one use as baseline dual connectivity signalling with MCG/SCG groups or carrier aggregation when configuring CA with dual PUCCHes.

Using dual connectivity signalling:

· DC signalling already now has two PUCCHes and grouping of cells to those two PUCCHes
· DC signalling already now supports RLM, see [reference to RLM paper]

· Implicitly avoiding dual MCG + dual SCG PUCCH support

· Possibly more work to avoid unnecessary features from DC to be implemented in order to support dual PUCCH CA e.g. rules not to have drb-toaddmodlistscg
Using CA signalling (e.g. sTAG type type signaling):
· Dual PUCCH would be clearly part of CA
· Possibly extra limitations required to avoid dual MCG + dual SCG PUCCHs support
One thing to consider more is how to move SCells between different groups and how different types of signalling support that approach does. Also another aspect that could affect RRC signalling is how the MAC is modelled for the dual PUCCH case.
Proposal 2: Discuss in RAN2 what should be taken as basic concept for signalling PUCCH groups
3
Conclusion

In this paper we discussed PUCCH grouping signalling which lead to following proposals:
Proposal 1: As a baseline assume to have RRC signalling to be used for assigning PUCCH resources to SCells and if it is found that this is too slow consider faster PUCCH grouping mechanisms
Proposal 2: Discuss in RAN2 what should be taken as basic concept for signalling PUCCH groups
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