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1
Introduction

During the RAN2 #70bis meeting, some agreements were made regarding the configuration of the third and fourth secondary carriers in 4C-HSDPA. In this paper, we would like to focus on one open issue related to the configuration of those additional secondary carriers.
In RAN2#70 bis it was agreed that:

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”. 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.

We also know from the LS received by RAN1 [2] that:
The uplink feedback encoding and physical layer mapping to the HS-DPCCH is sensitive to the numbering of the configured carriers, thus the configured HS-DSCH cells should be contiguously numbered, that is, only the following configurations of secondary cells are supported by the L1 specification: None, 1st; 1st and 2nd; 1st, second and 3rd
2
Discussion 

According to the TS25.331 draft CR [3], in RAN2 RRC signalling it is possible that we have “gaps” in the secondary carrier IEs contained in the configuration messages, as all the secondary carrier IEs are OPTIONAL. 

We also know that RAN1 defined their specifications in a way that L1 in the UE and in the Node B need to have no gaps in the configuration [2].

So we need to decide how to address this apparent contradiction. We believe that it would be possible to define the standards in an unambiguous way and we provide below an explanation of the two possible options that we have in order to capture this in TS25.331.

To explain the two different methods, which we below call “explicit method” and “implicit method”, we will use a simple example.

Example

Below, the first position in the configuration is occupied by the primary carrier (P), the second position by the first of the secondary carrier (S1), the third position by the second of the secondary carrier (S2) and the fourth position by the third of the secondary carriers (S3), while we indicate the frequencies with f1, f2, f3 and f4. We indicate with S1 (f2): “new” that the network sends a full new configuration, while we indicate with “C” the use of the IE continue and with “X” the omission of the IE, which will trigger a carrier removal operation.
Step 1: Initial configuration. 
Let’s assume that a network configures the UE with an initial configuration of a full set of 4 carriers (we leave the primary carrier untouched for simplicity): 
Configuration 1: P (f1), S1 (f2): new, S2 (f3): new, S3 (f4): new
We expect the UE to store this configuration in its internal variables in RRC, so at this point the UE RRC configuration will be:

RRC status 1: P (f1), S1 (f2), S2 (f3), S3 (f4)

We also expect that the UE RRC configures the UE L1, so the UE L1 configuration will be:
L1 status 1: P (f1), S1 (f2), S2 (f3), S3 (f4)

Step 2: Removal of S2 (f3). 
Now let’s assume that the network wants to remove S2 (f3), with no other changes.
Configuration 2: P (f1), S1 (f2): C, S2 (f3): X, S3 (f4): C

We expect the UE to apply this configuration to its internal variables in RRC, so at this point the UE RRC configuration will be:

RRC status 2: P (f1), S1 (f2), empty, S3 (f4)

Now we have a difference depending on the use of “explicit method” or “implicit method”: in the explicit method, the UE RRC squeeze the gaps in its configuration variables before sending the configuration to L1, in the implicit method,  the UE RRC leaves the gaps where they are, and only performs the “squeeze” when sending the configuration to L1, so: 
Explicit method: RRC status 2bis: P (f1), S1 (f2), S2 (f4)
[the UE scaled f4 in the position of S2, to squeeze the gap]
Implicit method: RRC status 2bis: P (f1), S1 (f2), empty, S3 (f4) 
[same as RRC status 2]

We also expect that the UE RRC configures the UE L1, so the UE L1 configuration will be:

L1 status 2: P (f1), S1 (f2), S2 (f4) 
[same for both methods]
Step 3: Addition of S2 (f3). 
Now let’s assume that the network wants to add again S2 (f3), with no other changes.

Configuration 3: P (f1), S1 (f2): C, S2 (f4): C, S3 (f3): new
We expect the UE to apply this configuration to its internal variables in RRC, so at this point the RRC configuration from the network will fail if the UE used an implicit method, but will be successful if the UE used an explicit method:
Explicit method: RRC status 3: P (f1), S1 (f2), S2 (f4), S3 (f3)
Explicit method: RRC status 3bis: P (f1), S1 (f2), S2 (f4), S3 (f3)
[same as RRC status 3, as no squeeze is necessary]

Implicit method: configuration failure sent back to RNC, as S2 is not present, so “C” is not applicable.
We also expect that the UE RRC configures the UE L1, so the UE L1 configuration will be:

L1 status 3: P (f1), S1 (f2), S2 (f4), S3 (f3) 
[for explicit method]
Note.

Of course we could have had the opposite situation if the network had assumed that the UE uses an implicit method, and therefore sent:
Alternative configuration 3: P (f1), S1 (f2): C, S2 (f3): new, S3 (f4): C
Explicit method: configuration failure sent back to RNC, as S3 is not present, so “C” is not applicable
Implicit method: Alternative RRC status 3: P (f1), S1 (f2), S2 (f3), S3 (f4)
Implicit method: Alternative RRC status 3bis: P (f1), S1 (f2), S2 (f3), S3 (f4)
[same as RRC status 3, as no squeeze is necessary]

We also expect that the UE RRC configures the UE L1, so the UE L1 configuration will be:

Alternative L1 status 3: P (f1), S1 (f2), S2 (f3), S3 (f4) 
[for implicit method]

Conclusion.
We can conclude that it is very important for the network to know what the UE RRC configuration will be after the UE has processed the configuration message and has squeezed (or not) the gaps in its internal variables.

3
Conclusion

In our opinion, we do not have a strong preference on which one of the two methods described above will be chosen by RAN2, as long as the UE behaviour would be very well specified in the standards and as long as for the network it would still be possible to make use of the “Continue” option contained in the IE “Downlink secondary cell info FDD” (10.3.6.31a) in TS25.331.
If we have to express a preference, we are more in favour of the “explicit method” over the “implicit method”, because:

· in that way it is easier to handle automatically the situations of SRNS relocation from a RNC that supports the feature 4C to a legacy RNC that doesn’t support it. 

· with the explicit method the UE Layer 3 (RRC) and Layer 1 configurations are always in synch, so this method might be preferable by UE vendors.
· the explicit method is more clear in the specifications, so it is less likely that some UE implementation will not be standard compliant, which makes this method preferable by network vendors.
So we propose:

Proposal: capture in the draft TS25.331 CR [2] the “explicit method” explained above
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