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1
Introduction
During Rel-8 DC-HSDPA WI, it was agreed to allow no SCH to be sent by the secondary serving cell as specified in 25.214, 4.2.4 (cut and paste below):

When the UE is configured with a secondary serving HS-DSCH cell, it shall not assume the presence of any common physical channel from that cell other than CPICH. The radio frame timing and timing reference for a secondary serving HS-DSCH cell are defined in [1].

The thinking behind the above proposal was the following:

· The timing of the two carriers is synchronized. Hence, it was not necessary for the UE to receive the synchronization channels (P-SCH, S-SCH) to attain synchronization. Instead, the UE could directly detect the channel impulse response from the secondary HS-DSCH cell, based on the P-CPICH transmitted on the secondary carrier.
· The power savings by not transmitting the common physical channels, can be offered to the HS-DSCH channels thereby improving the HS throughput on the secondary carrier.

· Since mobility is based on the anchor carrier only, the SCH need not be sent on the secondary carrier from all the NodeBs.
For the purpose of cancelling interference from neighbor cells, the DC-HSDPA Type 3i receiver relies on the UE performing channel estimates from these neighbor cells on both the carriers (anchor and secondary). However, if the synchronization channels are absent on the secondary carrier, the searcher is unable to detect the neighbor cells on the secondary carrier and hence Type 3i or DL interference cancellation gains cannot be realized due to this.
In [2], various solutions to this problem were discussed. In this document, we propose one of the solutions and provide more detail on the relevant RRC signaling changes that are needed to aid DC-HSDPA Type 3i UEs when SCH is absent on secondary carrier.

2
Potential Solutions from R1-092622
In this section, we list the potential solutions discussed in R1-092622 to solve the searcher impact in a DC-HSDPA Type 3i UE when SCH is absent on the secondary carrier:
Option 1: The DC-HSDPA Type 3i UE assumes that SCH is always transmitted on the secondary carrier.
In this case, in the absence of any PSC information of the neighbor cells on the secondary frequency, the UE will rely on Step 1/2/3 search to detect new neighbor cells.
It should be noted that the RAN4 test demodulation test requirements have been defined assuming that SCH is always transmitted on both carriers.

Option 2 (Do nothing  i.e Do not enable interference cancellation in secondary carrier ) : The DC-HSDPA UE enables Type3i in anchor carrier and Type 3 in the secondary carrier.

In this case, the UE could continue to perform Step1/2/3 search, but in this case if SCH is absent on the secondary carrier, then it can only enable Type 3 on the secondary carrier, while enabling Type 3i on the anchor carrier. This leads to a performance loss due to lack of interference cancellation of the neighbor cells on the secondary carrier.
Option 3: The UTRAN provides the list of the neighbor cells on the secondary carrier in a separate Measurement Control Message.

This would require to be specified in RAN2 specification as part of the procedure in 25.331 that involves signaling the Measurement Control message that includes the neighbor cell list on the anchor frequency. 

Option 4: The UTRAN provides the list of the neighbor cells on the secondary carrier in a separate Measurement Control Message and provides an association between the PSCs on the anchor and secondary frequencies. 
In this case, there is a one to one association between the neighbor cells on the anchor and secondary frequency. 

Option 5: The PSC is commonly configured on both carriers.

This is a special case of Option 4, but a more simpler option, since the above could be specified in 25.331 (without RRC signaling and ASN.1 impact) by indicating so in the procedures involving configuration of the dual cells in the UE. 

3
Proposed Solution

After further thinking, we have come to the conclusion that it is essential that the network provide RRC signaling support to aid the support of DC-HSDPA Type 3i UE when SCH is absent on the secondary carrier.

The RRC signaling based solution is based on option 4 in [2] with the only difference that we propose to signal the information in a dedicated manner to the UE without the need to transmit a Measurement Control message to the UE. The proposed solution is summarized as follows:

· In the “Downlink Secondary Cell Info FDD” IE, the network signals, an IE “Inter-frequency cells association”.
· The “Inter-frequency cells association “ IE contains the following:

· Primary CPICH info
· Cell information on the frequency of the serving HS-DSCH cell.
· Associated Primary CPICH info
· Associated Cell information on the frequency of the secondary serving HS-DSCH cell.
· The absence of one of the two primary CPICH Information IEs means that there is no associated cell on the other frequency
4
Conclusions

In this contribution, we have proposed a simple and elegant RRC signalling based scheme to aid the support of DC-HSDPA Type 3i operation when SCH is not transmitted on the secondary carrier. The required signalling involves transmission of the P-CPICH info on the frequency of the serving HS-DSCH cell and the associated P-CPICH info on the frequency of the secondary serving HS-DSCH cell.
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