3GPP TSG-RAN WG4 Meeting #74  
R4-150482
Athens, Greece, February 9-13, 2015
Agenda item:
4.2.1.2
Source: 
Qualcomm Incorporated
Title: 
PCell Support in Carrier Aggregation
Document for:
Approval
1. Introduction
In RAN4#73 some contributions proposing clarification on PCell support for CA were presented [1], [2]. Further discussion took place in R4#73 UE RF ad-hoc meeting and a WF to collect more information on this issue was endorsed in [3]. In this paper we discuss this issue further.
2. Discussion

In [1] and [2] it was proposed to clarify that PCell support for current CA combinations should be mandatory for all component carriers unless it was otherwise explicitly specified in the corresponding WID. Currently, the CA combination WIDs are somewhat ambiguous as to whether PCell should be supported on all component carriers or not. However, for some band combinations it is clarified in the WID whether PCell shall be supported only on one of the CCs (e.g. B1+B41). It is our understanding, though, that this clarification in the WID means that the specifications should be developed only for this case and this is not related to whether PCell support should be mandatory for all the CCs. Consequently, if no limitation on UL support is mentioned in the WID requirements will be developed for all UL combinations, however, this is does not mean that the UE should implement UL on all component carriers.
The CA capability signaling allows the UE to signal the UL Tx support independently for each band within a band combination. As UL Tx support is directly related to PCell support, especially for combinations with only 1 UL, the UE can support PCell operation only on one or a subset of the component carriers. 
In the WF endorsed in [3] companies were asked to provide further feedback on several aspects related to UL support on different CCs including technical challenges. As also explained in [4], UL support on different component carriers has different implementation challenges and cost associated. One possible challenge/obstacle in implementing UL on all CCs is IM products that require additional filters (e.g. HTF for A2 combos). The additional hardware needed for such a combination increases cost not only due to the additional components, but also because of a more complicated board design. The challenges become even greater if the UE supports multiple CA combos(most UEs support tens of CA combinations) that require additional components. Another possible problem for supporting UL on some CCs could be insufficient PCB isolation that leads to receiver de-sensitization. As the UEs have to support many bands and band combinations, PCB design becomes really challenging. If UL support on all CCs becomes mandatory some devices may not be able to support certain band combinations because they cannot meet some requirement only for one of the uplinks.
Another aspect to consider is that CA combos are tested separately for each UL carrier that is supported. As such, the testing time would be double for 2CA if UL were supported on all carriers, triple for 3CA and so on. With the increase in the number of bands and band combos that a UE supports, testing time is becoming a limiting factor for the time to market. Mandating UL support on all CCs might make it very difficult to deliver devices on time because of this additional time that is needed.
Considering the above we reiterate the proposal to maintain the optionality of PCell support. Mandating UL support on all CCs will introduce further design constraints leading to problems with device availability (UEs supporting UL only on a subset of CCs cannot advertise support of the CA combo or production/testing delays)

Proposal: Maintain optionality of PCell support on different component carriers.
During the previous meetings some operators argued that if UL is not supported in all the bands then the UE could not be configured with CA in certain scenarios, mostly related to small cells(e.g. UE supports CA of A+B, UL only on B and could not be configured with CA because of limited coverage on B). We would like to point out that in order for the UE to be configured with CA it has to be in coverage of all the aggregated bands. If the UE is in DL coverage then it also has UL coverage, otherwise the carrier would not work as a standalone carrier(Supplemental DL carriers do not have UL anyway so they are not the object of this discussion altogether). For the case of a small cell with reduced DL coverage(compare to a macro BS) the probability that UL has no coverage is even smaller(or non-existant) because the UE Tx power does not change (still 23dBm) , only the BS Tx power is reduced. Considering the above, UL support on only a subset of carriers is not a limiting factor for configuring CA. 
The last bullet in [3] proposes to clarify in the WIDs which ULs will be supported from a spec point of view(for which ULs specs will be developed). This could be a useful clarification going forward, however, it should be noted that UL support from a specification point of view(definition of specification with UL on a certain carrier) does not mean that UL support on that carrier is mandatory, it means that it is implementable and the UE has to meet those specifications if it supports it.
3. Conclusion
In this paper we briefly analyzed the problem of PCell support for different CCs within CA combinations. We believe specification development and PCell support of different CCs are separate issues and there is no problem with the current approach of allowing optional support of PCell on different CCs.
UL support on different carriers presents different challenges for different CA combos such as need for additional components (e.g. HTF for A2), complicated PCB design or increase time to market because of increase in testing time. Considering this we maintain our proposal

Proposal: Maintain optionality of PCell support on different component carriers.
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