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1
Introduction
In [1], a work item was opened on support for Dual-Cell HSDPA across two different frequency bands. For simplicity it will be called Dual-Band Dual-Cell HSDPA (DB-DC-HSDPA) in the remainder of the document. DB-DC-HSDPA is a natural variation of DC-HSDPA in Rel-8 by aggregating two 5MHz downlink carriers in two different frequency bands. As described in [1], it would allow a larger portion of network deployments to take Dual-Cell HSDPA in use.
The objective of the work item states the following:

· The two cells belong to the same Node-B and mobility is based on one of the carriers only (anchor carrier) only

In the last two RAN1 meetings, during the UTRA multi-carrier evolution study discussions, RAN1 did not conclude on the mobility aspects of dual band operation.

In this contribution we want to raise the technical implications as a result of this assumption for DB-DC-HSDPA.
2
Coverage difference across bands
It is well known that the low frequency band provides a significant coverage benefit over the high frequency band.
For example, in [2], the simulation assumptions clear state the path loss formulas as listed in Table 1 below.
Table 1: Path Loss Formulas
	Carrier Frequency [MHz]
	Path Loss Formula

	2000
	L=128.1 + 37.6log10(R), R in kilometers

	900
	L=120.9 +37.6log10(R), R in kilometers


Hence, based on these formulas, for a given distance R from the NodeB, the 900 MHz carriers offers a long term path loss advantage of 7.2 dB over 2000 MHz. 

3
Implications of Anchor Carrier Only Based Mobility
In Release 8 DC-HSDPA, anchor carrier based mobility was considered good enough, since the argument then was that both the carriers are adjacent to each other and hence the average path-loss in each carrier is considered to be identical.
In fact in [3], the following is stated :
Since the DC-HSDPA work item is restricted to cases where the supplementary carrier is adjacent to the anchor carrier, we believe that it is reasonable to assume that the average path loss on both carriers is identical.
However, as we mention in Section 2, there can be a significant difference in average path loss between the two bands. 
In the discussion here, we consider 2 anchor carrier allocation methods:
· Anchor Carrier Allocation #1: Anchor Carrier is always allocated from the low frequency band

· This method stems from the fact that the low frequency band provides a distinct coverage benefit over the high frequency band (as discussed in the previous band).

· Anchor Carrier Allocation #2: Anchor Carrier is allocated equally across the two bands

· Half the users are assigned in the low frequency band and half the users are assigned in the high frequency band.
If we assume Anchor Carrier Allocation #1, for a homogenous dual cell macro network deployment, the legacy anchor carrier only based mobility procedures would be good enough since, the anchor carrier provides better coverage than the secondary carrier. However, a technical implication arrises due to this constraint. We now face the issue of UL loading. Since all the users are now allocated on the low freequency band, the UL in the low frequency band will be heavily loaded compared to the carrier in the high frequency band. This in turn can cause impact to system capacity due to the high occupancy of noise rise by the overhead channels of each user.
On the other hand, if we assume Anchor Carrier Allocation #2, then the users who have the high frequency carrier as the anchor will experience a poorer coverage experience compared to the users who have the low frequency carrier as the anchor. If these users do not have any measurement capability to search the low frequency carrier in the absence of compressed mode, these users would need to rely on compressed mode to make measurements on the secondary carrier. The performance impact due to secondary carrier search in the presence of compressed mode is well captured in [4]. 
Given the above analysis, our proposal is as follows:

Proposal 1: Introduce a new mandatory UE measurement capability for Release 9. With this capability, the UE is capable of measuring cells on the secondary frequency without the need for compressed mode. Note that this capability will be different from the Rel-8 optional UE measurement capability to measure cells on an adjacent carrier in the absence of compressed mode as well as different from the Release 99 UE measurement capability to search inter-frequency cells in the absence of compressed mode.

Proposal 2: Furthermore, given that we have not studied the mobility performance for dual band operation, it is too premature to assume mobility based on anchor carrier only. Hence we propose that the anchor only based mobility assumption be dropped until a more in-depth mobility study is performed.
Note that Proposal 1 is independent of whether the mobility procedures are modified for dual band operation or not.
4
Conclusions

In this contribution, we revisted the current assumption on mobility based on anchor carrier only for Dual Band Dual Cell HSDPA. The technical implications of this assumption in terms of UL loading when the anchor belongs to the low frequency band as well as poor user experience due to poorer coverage when the anchor lies in the high frequency band was discussed. We propose that in Release 9, a new mandatory UE measurement capability to measure cells on a secondary frequency without the need for compressed mode is introduced. Furthermore, we propose that the mobility based on anchor only assumption be dropped for the time being to allow for some more time to fully study the mobility performance for DB-DC-HSDPA.
5
References 
[1] RP-090015, “Support for different bands for Dual-Cell HSDPA”, 3GPP TSG RAN #43
[2] R1-090507, “System Simulation Assumptions for Inter-band Multi-Carrier HSDPA Performance Evaluation”, Qualcomm Europe, Ericsson, Samsung, Nokia, Nokia Siemens Networks, Huawei
[3] R2-084603, “Simplified RRM for DC-HSDPA”, Nokia
[4] R2-085170, “On the need for compressed mode for secondary carrier search in DC-HSDPA”, Qualcomm Europe















1
1/3

