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1 Introduction

During RAN#62 an updated WID was agreed for dual connectivity [1]. This WID contains the following objective:

-
After PUCCH mechanisms are enhanced for dual connectivity, extending those enhancements to Carrier Aggregation to enable PUCCH transmission on SCell(s) for uplink Carrier Aggregation capable UEs could be considered if requiring minimal additional work.
From the above formulation it should be clear that “PUCCH on SCell” is a low priority topic for the dual connectivity WID. Considering where RAN2 is with the work on Dual-Connectivity it is thus proposed to not spend any time in RAN2 to discuss this topic and thus not treat this document.
If nevertheless the topic is discussed in RAN2, we clarify in this contribution why we think no additional work  should be done related to “PUCCH on Scell” in the dual-connectivity WID.
2 Rationale
Ref[2] provides a nice introduction to the topic of “PUCCH on Scell”. Basically there are two options on the able:

A) Do nothing approach 

· i.e. PUCCH on Scell is only supported based on Dual-Connectivity (PUCCH in PSCell)

B) 
Introduce explicit support for PUCCH on Scell in CA

Impacts of B:

Let’s us roughly examine the impacts of the introduction of B into the 3GPP specifications.
First it should be realised that [1] is discussing a concept of “PUCCH on Scell” which is really very different from Dual-Connectivity. Although in both cases the UE would have 2 PUCCH’s, many differences would exist. Compared to Dual-Connectivity, PUCCH on Scell would e.g.:

1)  
Only have 1 MAC entity in the UE

2)  
Not need DSR on second PUCCH

3) 
Might have different TAG configuration restrictions w.r.t. cells in TAG (e.g. Pcell and cell with second PUCCH in same TAG) ?
4) 
Might not require support for DCI format 3/3A ? 

5) 
FFS whether RLM would be required ?

6) …

Observation 1: 
The concepts of Dual-Connectivity and “PUCCH on SCell” are substantially different. It would thus e.g. be a bad idea to “hide” this large difference in signalling. Many configuration aspects will be different between both concepts (e.g. absence of MAC parameters, SCG-RLM configuration, bearer configuration (UL bearer split),….). I.e. “PUCCH on Scell” would have to be supported explicitly.

Figure 1 shows the cell group modelling in Rel-8 up to Rel-12. 
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Figure 1: Cell group modelling up to Rel-12

As can be seen, 3GPP has the tendency to complicate the model with almost every release. Extending the model causes complexity on both network and UE side. 
If we would introduce PUCCH on Scell, we assume a new level cell grouping is necessary (lets call it “PUCCH cell group”). Some considerations:

· 
In Rel-10 when specifying CA, the concept of Pcell was introduced. To keep the modelling simple any UE will have a Pcell, even the non-CA UE.

· 
Similarly we expect that when specifying DC in Rel-12 and introducing the concept of MCG, every UE will be configured with an MCG, even the non-DC UE.

As a result, in order to support PUCCH on Scell, we would have to introduce an additional cell grouping in the MCG, e.g. as shown in Figure 2.
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Figure 2: Overall cell group modelling for DC + PUCCH on Scell
Since it is not the intention to use DC and PUCCH on Scell in combination, there would be configuration restrictions for the network which parts of this overall model can be configured at the same time. Figure 3 shows the two options i.e. DC or “PUCCH on Scell”.
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Figure 3: Network configuration options (restrictions from overall model)
Drawbacks of A:

It is true that with option A, not all benefits from B can be achieved. On the other hand, considering that we can realise option A with no additional effort in the specification and no additional UE implementation effort, still the main benefits of having PUCCH on Scell can anyway be achieved. I.e.:
· 
by configuring for a number of UE’s the Pcell in the MCG and all other cells in the SCG, the PUCCH load on the PCell can significantly be reduced;
· 
by configuring split bearers with UL on SCG for a number of UE’s,  also UL PUSCH load on Pcell can be controlled;

It should also be remembered that the ultimate mechanism for moving PUCCH load to an Scell is to perform a handover.
3 Conclusion
Considering the significant impacts of introducing a separate concept for “PUCCH on Scell” and the limited drawbacks of not doing this (see section 2), we think it is clearly preferable not to introduce any functional  enhancements for “PUCCH on Scell”.
The only addition which we think could be motivated is to allow the UE to signal as a capability that it only supports synchronous Dual-Connectivity configurations (which we assume would be the  typical deployment  for “PUCCH on Scell”). This would avoid that the UE has to implement the unnecessary complexity of asynchronous Dual Connectivity in case an operator is only interested in PUCCH on Scell. However this type of capability signalling could already be motivated when only considering Dual-Connectivity deployments (i.e. independent from “PUCCH on Scell”).

Therefore RAN2 is respectfully requested to discuss and if possible agree to the following proposals:

Proposal 1: 
Do not introduce functional enhancements for “PUCCH on Scell”, but make sure that the Dual-Connectivity feature is stabilised as soon as possible.

Proposal 2: 
Do consider UE capability signalling allowing the UE to signal it only supports synchronous MCG+SCG configurations.
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