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1. Introduction

In RAN#43 one of new HSPA work items which were approved for rel-9 was Dual-Cell HSUPA [1], which was seen as obvious solution for correcting UL-DL bandwidth imbalance after rel-8 DC-HSDPA introduction. 
This contribution presents initial study on the Dual-Cell HSUPA introduction and its impact on BS requirements in RAN4 specifications.
2. DC-HSUPA status  

Despite of the fact, that number DC-HSUPA related of topics are still under discussion in other RAN working groups, the following issues were already agreed in RAN1during Seoul meeting [2]:
· Channel layout and PhCH design
· UL channels:
· One E-DCH transport channel per carrier 
· E-DPDCH, E-DPCCH and DPCCH transmitted on each carrier
· No new channel coding schemes / slot formats
· HS-DPCCH transmitted on the primary carrier only 
· DL channels:
· UL TPC command, E-AGCH, E-RGCH and E-HICH information is duplicated. 
· No new channel coding schemes / slot formats
· Spreading and modulation
· UE is only required to process a 2-carrier-wide signal
· Timing 
· Single uplink frame timing for both carriers
· Grants
· Carrier specific AG and RG 
· CPC
· Single UE DRX state machine
· Carrier activation
· RNC reconfiguration is always possible, e.g. IFHO for serving cell change between the two carriers.
· Whenever the secondary serving HS-DSCH cell is disabled/deactivated, the secondary serving E‑DCH cell is disabled/deactivated as well.
· Synch procedures
· RL failure/restore is performed per uplink carrier
· UE categories
· 2 DC-HSUPA UE categories: 

· UE capable of up to 16QAM on both carriers 

· UE capable of QPSK only on both carriers.

· TTI configuration
· 2 ms TTI on both carriers supported
Nevertheless, number of open issues remains for RAN1 meeting in San Francisco. 

3. Impact on BS requirements
Despite of the fact that discussions are still ongoing in RAN1/RAN2, a tentative impact on the BS requirements is studied in this section. It shall be considered, that studies below may be impacted by further RAN1/RAN2 decisions. 
3.1 Impact on BS demodulation requirements

The following performance requirements were specified for HSUPA physical channels [3]:
a) Demodulation of E-DPDCH in multipath fading condition
Introduction of DC-HSUPA is going to increase UL throughput, therefore it is needed to test performance on E‑DPDCH’s after DC-HSUPA introduction. 
Referring to the DC-HSDPA standardisation in rel-8, there was no new performance requirement introduced for HS‑PDSCH (performance of the DC-HSDPA measured by appropriate scaling of the single carrier throughput requirements). Such an approach would be advantageous also for DC-HSUPA in terms of minimizing RAN4 simulation workload and impacts on TS25.104/141. Possibility to reuse currently specified E-DPDCH performance requirement and its simulation assumptions for DC-HSUPA needs to be studied in order to check its feasibility based on final agreements in RAN1/RAN2 working groups. This approach would assume identical Ec/N0 conditions for E‑DPDCH/E‑DPCCH on both carriers which appear to be reasonable from a BS testing perspective not using UL power control (E-DPDCH/E-DPCCH are currently tested without UL power control).
At this point of time it is seen, that no new performance requirements is needed for E-DPDCH.
b) Performance of signalling detection for E-DPCCH in multipath fading condition

It is proposed not to introduce any additional performance requirement for E-DPCCH as the current conclusion in RAN1 is that there will be two separate E-DPCCH’s in uplink, what does not cause any need to introduce additional test from demodulation point of view. 
In addition to the discussed impact on currently specified HSUPA performance requirements, the following shall be considered:
c) Impact on E-DPDCH FRCs

Reuse of the currently specified Fixed Reference Channels for E-DPDCH shall be maximized for potential new DC‑HSUPA E-DPDCH performance requirements as the number of currently introduced FRC’s for HSUPA is 4 for 2ms TTI [3]:

Table 1: E-DPDCH Fixed Reference Channels for 2ms TTI [3]
	Fixed Ref Channel
	TTI [ms]
	NINF
	SF1
	SF2
	SF3
	SF4
	NBIN
	Coding rate
	Max inf bit rate [kbps]

	FRC1
	2
	2706
	4
	4
	0
	0
	3840
	0.705
	1353.0

	FRC2
	2
	5412
	2
	2
	0
	0
	7680
	0.705
	2706.0

	FRC3
	2
	8100
	2
	2
	4
	4
	11520
	0.703
	4050.0

	FRC8
	2
	16218
	2
	2
	4
	4
	23040
	0.704
	8109.0


It is not decided yet by RAN1, whether 10ms TTI shall be considered for DC-HSUPA operation or not.

3.2 Impact on BS RF requirements

As DC-HSUPA impacts mainly the UL, no changes to the BS RF TX requirements are currently foreseen. 
Additionally, RX and TX frequency separation shall be checked for any potential impact caused by introduction of the DC-HSUPA.
3.3 Impact on BS RRM requirements

The BS RRM related performance requirements in TS25.133, Clause 9.2 are defined on a per-carrier basis, for both UL and DL related requirements. In our understanding, the introduction of DC-HSUPA does not require changes to this Clause.
4. Conclusions

This contribution presents initial DC-HSUPA impact on existing BS requirements based on the current status of RAN1 / RAN2 discussions. It should be kept in mind, that there is still number of open issue not decided and further agreements are foreseen during San Francisco meeting. Those agreements might have impact on the presented impact on BS requirements. 
5. References
[1] RP-090014, “Dual-Cell HSUPA”, Nokia Siemens Networks, Nokia, RAN#43, Biarritz
[2] R1-091642, “Minutes from RAN1 adhoc session on DC-HSDPA MIMO, DC-HSUPA and TxAA extension for non-MIMO UEs”, Ericsson, RAN1#56bis, Seoul
[3] 3GPP TS 25.104 V8.6.0 (2009-03), “Base Station (BS) radio transmission and reception (FDD)

(Release 8)”












































































































3GPP


