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1
Introduction

In RAN#46, the WI on 4C-HSDPA was approved aiming at up to four downlink carriers. During the RAN2 #70bis meeting,  a set of agreements was made regarding the configuration of additional secondary carriers in 4C-HSDPA. In this paper, we would like to provide further clarifications for the UE behavior in certain configuration cases.

2
4C-HSDPA agreements 

The following agreements were made regarding the secondary carrier configurations during the RAN2 #70bis meeting:

· In addition to the Rel-8 IE for the secondary serving HS-DSCH cell, each reconfiguration message can carry a list of exactly 2 IEs, each of the same type as the Rel-8 IE “Downlink secondary cell info FDD 10.3.6.31a” [2]. 

· No explicit numbering is added; the order in the list gives the carrier number.

· The 1st secondary serving HS-DSCH cell is the one configured in the IE existing since Rel-8.

· The 2nd secondary serving HS-DSCH cell is the one configured by the first IE in the optional new list of 2.

· The 3rd secondary serving HS-DSCH cell is the one configured by the second IE in the optional new list of 2.

In the following section, we would like to clarify these agreements to have the same and clear understanding of the functional behavior between all the proponents.

3
Additional clarifications

As mentioned earlier, it was agreed in [1] that the secondary carriers are numbered implicitly based on their order. To make  the functional specification more robust and unambiguous, we propose to specify that the secondary carrier are numbered based on the order of presence since configuration IEs may be omitted due to the carrier configuration and removal process.  

Proposal 1: Assign secondary carrier IDs based on their order of presence.

Following the existent procedural text [2], a presence of the secondary carrier configuration IE corresponds to the carrier configuration while its absence means that the carrier is removed. Thus, it is possible that the network first configures frequencies F1,F2,F3,F4 and then F3 is removed by omitting the F3 frequency IE. Obviously, F4 must be re-assigned a new ID. Similarly, if F3 is configured later again, both F3 and F4 will be assigned new IDs. 

Proposal 2: Re-assign/re-number secondary carrier IDs based on their order of presence once a new secondary carrier is configured or an existent one is removed.

Referring to the example above and to the made agreements, one can notice a minor functional mismatch. In particular, once F3 is removed, the 2nd secondary HS-DSSCH is not configured by the first IE in the list of 2 but rather the last one. Continuing on this topic, we would like to point out that a hypothetical technical embodiment may send an initial configuration for the secondary carrier in the second IE in the list of 2 omitting at the same time the first IE, e.g.: 

F1, F2, < - , F4> 

Technically, this situation does not differ from the one considered above where the network first configures F1,F2,F3,F4 and then removes F3 by omitting the first IE in the list of 2. For the sake of clarity, we would like to discuss whether this configuration is allowed and what the UE behavior would be. We do not foresee any additional value in having IE gaps in the initial configuration but prohibiting it may complicate the procedural text.

Proposal 3: Discuss whether an initial configuration for the secondary carriers may have IE gaps. 

Another issue that we would like to point out  is that there are several ways RNC can remove a configured carrier. Suppose that the initial configuration is F1, F2, <F3, - >. If RNC removes F2, then two valid configurations may be transmitted:

1. F1, - , <F3, - >

2. F1, F3, < - , - > 

If we follow the existent procedural text, then in case 1) only F2 is removed, while in case 2) in addition to F2 removal also F3 is reset. The reason we consider both cases as valid ones is the following scenario. Suppose that DC-HSUPA is activated on F1 and F2 thus requiring F2 to appear in the 1st secondary carrier IE. Then, if UE moves to a cell where F2 is not supported but F3 is present with DC-HSUPA, RNC has no choice but to send a new configuration as presented in case 2). Another scenario, which requires sending a new configuration as presented in case 2), is SRNC relocation where a new RNC understands only the Rel-9 signalling. 

Proposal 4: Discuss and agree about the UE behavior when the existent secondary carrier configuration is transmitted in another IE.

4
Conclusion

Proposal 1: Assign secondary carrier IDs based on their order of presence.

Proposal 2: Re-assign/re-number secondary carrier IDs based on their order of presence once a new secondary carrier is configured or an existent one is removed.

Proposal 3: Discuss whether an initial configuration for the secondary carriers may have IE gaps. 

Proposal 4: Discuss and agree about the UE behavior when the existent secondary carrier configuration is transmitted in another IE.
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