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1
Introduction

The subject of RRM requirements for DC-HSDPA was discussed [1] in RAN4-47-bis. The conclusion of that discussion was that the group would focus on Scenarios A and B. In this contribution we assume that the mobility procedure is based on the anchor only, and we evaluate further the RRM requirements for the secondary (supplemental) carrier.
2
Revisit Scenarios A and B
In the following, we cut and paste text describing Scenarios A and B from [1], with corrections made to the text as clarified in Section 2.
· Scenario A: 

· UE is operating in DC-HSDPA mode 

· UE performs intra-frequency cell search on anchor carrier only 

· No change to intra-frequency cell measurement requirement. 

· UE performs inter-frequency cell measurements in compressed mode 

· Need to search supplemental carrier frequency more often. 

· No change to measurement requirement of non-serving frequencies 

· Scenario B: 

· UE is operating in DC-HSDPA mode 

· UE performs intra-frequency cell search on anchor carrier and on supplemental carrier 

· No change to intra-frequency cell measurement requirement on anchor carrier 

· Duplicate the intra-frequency cell measurement requirement on the supplemental carrier 

· UE performs inter-frequency cell measurements in compressed mode 

· With a single LO architecture, the number of inter-cells required to be searched, could be doubled, since the UE operates on adjacent carriers at any given time. 
With regard to Scenario A, we wish to clarify what was meant by the following:
· Need to search supplemental carrier frequency more often. 

By the above, we meant that the secondary serving HS-DSCH cell needs to be searched more often. This is because the UE demodulates the secondary serving cell and hence is reliant on searcher measurements on existing and new multi-paths. This in effect implies that the UE would rely on compressed mode to search for neighbor cells on the same carrier as the supplemental carrier.
3
Reporting Measurements for Secondary Carrier

The working assumption in RANWG2 is that the mobility procedure for DC-HSDPA will be identical to the legacy mobility procedure. Furthermore, the legacy procedure will be based on the primary (anchor) carrier of the serving cell. In this case, one may argue it may be enough to focus on only Scenario A. However, Scenario B may have several merits as discussed below.

· In any case, the UE will have a second base-band receiver to process the secondary carrier. There will be a searcher to search the secondary serving cell. Since the second receiver is tuned to the secondary carrier, the same searcher could be used to even search for the neighbors on the same frequency as the secondary serving cell.

· Even if the UE generates triggers based on the primary (anchor) carrier, i.e. we leave the legacy mobility procedure unchanged; it would be useful to still report the neighbor cells on the secondary carrier when the UE sends the measurement report.
For example, let us consider a hot-spot scenario as depicted in Figure 1.
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Figure 1: Hot-spot Scenario
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Figure 2: Anchor Carrier Change when DC-HSDPA UE switches serving cell
1. On the downlink:
a. Sector A transmits on f1.

b. Sector B transmits on f1 and f2.

c. Sector C transmits on f1 only.

2. A UE is connected to cell (A, f1).

3. When it enters the coverage area of sector B, it reports Event 1D based on measurements on the anchor carrier frequency (in this case f1).

4. The UTRAN decides to switch the UE’s serving sector to B.
5. The UE is now connected to (B,f1) and (B,f2).
6. Furthermore, in order to balance the load on the uplink, the UTRAN decides to switch the anchor carrier frequency of some of these UEs to frequency f2. 
a. Note that it is assumed here that the switch was not based on any pilot measurement made by the UE on f2. Rather, the switch was based strictly on uplink load considerations.

b. The other UEs whose anchor carrier did not change are represented by the dotted line in Figure 2.

7. When the UE now approaches the coverage region of sector C, which is capable of only transmitting on f1 on the downlink

a. The UE in Scenario A does not detect sector C fast enough, since the UE would have to rely on compressed mode measurements to detect (C, f1).
b. However a UE that is capable of searching (C, f1) using the additional base-band receiver will be able to detect (C, f1) much faster and when the UE reports that (B,f2) has become very weak (for example via Event 1F), it will also include the pilot measurement for (C, f1) as part of the measurement report. This will allow the UTRAN to perform a serving cell change to (C, f1). 
i. Note that we are still assuming that the event trigger was based on the anchor carrier (f2 in this case).
For the purpose of mobility, we propose to duplicate the CPICH measurement requirement on monitored cells that are on the same carrier frequency as the secondary HS-DSCH serving cell.

4
Further benefits of reporting measurements on secondary carrier

The UTRAN could further make use of measurements reported on the secondary carrier for the following reasons:
· In the initial DC-HSDPA network deployment and optimization phase, it would be useful to observe and analyze how measured Ec/Io varies across 2 carriers. 
· The simultaneous measurements on both primary and secondary carriers would be very useful in dimensioning DC-HSDPA networks.

· For hotspot scenarios, at a given location, the Ecp/Io could vary between the 2 carriers even if it is averaged over a long period of time, mainly due to different number of cells on each carrier frequency.
· The network can implement algorithms that base the handover decision on a joint metric across the 2 carriers of 2 neighboring cells, without requiring a change in UE specification. 
· In other words, UE may still generate event triggers based on anchor or primary carrier, but UTRAN could decide to perform a handoff based on combined primary and secondary pilot measurements, if reported by the UE.
· More accurate UE positioning algorithms could be derived based on multiple pilot (RSCP) measurements across both carriers.
5
Conclusions
In this contribution, we evaluated further the RRM requirements for cell search on the neighbor cells that share the same carrier frequency as the secondary serving HS-DSCH cell. The requirements were evaluated assuming legacy mobility procedures, i.e. serving cell changes and handovers are still based on the anchor carrier measurements. In spite of making this assumption we see a benefit in measuring and reporting these cells at the same rate as the primary carrier frequency cells.
As a result, our proposals are as follows:

Proposal 1: Introduce a CPICH measurement requirement on monitored cells that are on the same carrier frequency as the secondary HS-DSCH serving cell.

Proposal 2: This CPICH measurement requirement is identical to the existing requirement for intra-frequency cells, i.e. UE should measure 8 cells per 200ms.
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