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1
Introduction

In RAN#46, the WI on 4C-HSDPA was approved aiming at up to four downlink carriers. During RAN2 #70 meeting,  there was an offline discussion between proponents on how to signal configuration for secondary carriers. In this document we discuss on a number of options and present our view on how the network can configure secondary carriers in case of 4C-HSDPA to achieve the backward compatibility and flexibility with regards to the future releases. 

2
Problem statement

Unlike DC/DB-HSDPA, 4C-HSDPA WI poses a few more challenges regarding the configuration of the secondary downlink carriers. While in DC/DB-HSDPA only two downlink carriers can be configured – the primary and the secondary one – there is a need to convey information on three secondary carriers in case of 4C-HSDPA. A solution must be backward compatible and also ensure requirements for future extendability.

In [1], one can find a solution presented during the RAN2 #70 meeting.

3
Proposals

Similar to [1], we believe that catering for a good tradeoff between simplicity and flexibility, separate IEs should be transmitted for each secondary carrier. An alternative solution would be to provide a separate configuration per a band or just assume that all the secondary carriers share the same configuration. However, these solutions have a number of drawbacks and limitations. 

Proposal 1: Agree that that the secondary carriers have independent configurations.

Evolved from the proposal above, there should be a way to covey configuration information for all the secondary carriers. As explained in [1], a list of “Downlink secondary cell info FDD” IEs may be introduced. However, if we put all the secondary carriers into a new list, it may introduce an unnecessary implementation complexity as the network side will have to maintain pre-Rel.10 and Rel.10 signalling mechanisms for secondary carrier(s). Similarly, an UE will have to support both ways to be able to communicate to pre-Rel.10 and Rel.10 4C-HSDPA networks. Thus, we propose to keep the primary and the 1st secondary carrier signalling structures. 

Proposal 2: Keep the primary and the 1st secondary carrier signalling structures.

Options for remaining secondary carriers are:

1. Add new IEs for the remaining secondary carriers

2. Add a list that will contain IEs for the remaining secondary carriers

We see a small difference between options 1 and 2. However, it is clear that option 1 will reuse the existent procedural text, while option 2 might need more clarifications. At the same time, option 2 has a clear advantage for the forward compatibility because more carriers will be just added to the list without any ASN.1 modifications. 

Another marginal advantage of option 2 is that it separates logically the 1st secondary carrier, with which  the secondary uplink carrier might be paired, from the remaining downlink carriers. At the same time, it can be agreed that the same approach is taken for option 1 where the secondary uplink carrier is paired with downlink carrier that is signaled in the first IE.

Proposal 3: Discuss how to convey configuration for remaining secondary carrier IEs.

During RAN3 #68 meeting, an explicit and implicit approach for numbering the secondary carriers were discussed [2,3]. Even though the scope of the discussion concerned the IuB interface, it is highly anticipated that the network side should have a consistent numbering scheme for IuB and RRC to avoid ambiguity in configuring and managing carriers. Following the spirit of that discussion, the following options are available:

1. Implicit numbering based on the secondary carrier IE order

2. Explicit numbering based on the secondary carrier ID

It is clear that the explicit numbering provides a more rigorous way for addressing all the secondary carriers, whereas an approach based on the IE order may lack flexibility in case of carrier configurations/de-configurations. However, it is worth mentioning that an option 1 from Proposal 3 is agreed, then all the secondary IEs are explicitly defined in a message thus providing a way to number them. On the other hand, if an explicit ID is needed, then an option 2 from Proposal 3 is more convenient as it allows for adding ID to the list without changing the “Downlink secondary cell info FDD” IE.
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List of additional secondary carriers

> ID
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Proposal 4: Discuss whether an explicit ID for the secondary carriers is needed or an implicit numbering can be used in RRC.

4
Conclusion

In this document we have highlighted a few issues regarding the secondary carrier configuration and related problems. In general, our position to keep existent Rel. 8 and Rel. 9 IEs and augment them to support more secondary carriers. Our view is that the first and a more important topic to solve is whether explicit or implicit secondary carrier IDs are needed. Then, it is simpler to tackle the problem of whether to define new secondary carrier IEs or introduce a new list for them.

Proposal 1: Agree that that the secondary carriers have independent configurations.

Proposal 2: Keep the primary and the 1st secondary carrier signaling structures. 

Proposal 3: Discuss how to convey configuration for remaining secondary carrier IEs.

Proposal 4: Discuss whether an explicit ID for the secondary carriers is needed or an implicit numbering can be used in RRC.
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