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1 Introduction
A new Rel-11 work item for non-contiguous 4C-HSDPA operation was agreed at RAN#51 meeting [1]. The work item objectives are: 
· Study the feasibility of supporting 4-carrier HSDPA operation for two non-adjacent blocks of carriers within a single band with the following assumptions
· At most two UE receivers are assumed
· The total bandwidth per block does not exceed 15 MHz
· The carriers within the blocks are contiguous
· The total number of aggregated carriers does not exceed 4
· Based on the outcome of the feasibility analysis, specify 
· UE core requirements for non-contiguous 4-carrier HSDPA operation
· BS core requirements reusing MSR non-contiguous core requirements for non-contiguous 4-carrier HSDPA operation
Note that it is expected that the existing signaling introduced in the context of 4C-HSDPA can be used to support the selected band combinations 
RAN4 should initially study the feasibility of supporting operation of non-adjacent carriers with the assumptions above, and provide a recommendation on the continuation to RAN#53. Part of this feasibility analysis is to identify a limited set of band combinations and number of carriers in each band to be covered in this WI.
2 Overview of RAN4 Work on Requirements 

2.1 Feasibility of Non-contiguous 4C-HSDPA Configurations

The objective of the WI does not define the NC-4C-HSDPA scenarios for which the requirements are to be specified. Instead RAN4 is requested to provide feedback to RAN during RAN4#53 (September 2011) on limited number of feasible scenarios / configurations in terms of frequency band and number of carriers in each band. 
Therefore RAN4 should identify limited number of configurations which are:

· Feasible from UE and BS implementation persectives

· Have practical significance from operators’ deployment standpoint and 

· Possible to complete in timely manner i.e. whose core requirements can be developed by RAN#56 (i.e. June 2012).  
RAN4 should therefore provide a list of the identified NC-4C-HSDPA configurations to the RAN plenary during RAN#53 and possibly also to other relevant working groups (e.g. RAN2) in the form of LS. 
2.2 Impact on UE Requirements 

An important aspect of the work item will be to develop the UE requirements for the agreed NC-4C-HSDPA configurations. Among them the major impact will be on the UE RF requirements and notably the UE RF receiver requirements. However RAN4 has to study both RF receiver and transmitter requirements. 

It should be noted that there is no impact on physical channels in a sense that the L1 channels are based on the existing Rel-10 4C-HSDPA:
· Note that it is expected that the existing signaling introduced in the context of 4C-HSDPA can be used to support the selected band combinations 
However RAN4 still also has to study if the existing Rel-10 4C-HSDPA UE performance requirements (demodulation and CQI) can be reused or if they have to be modified to accommodate the non-contiguous operation due to any RF impact. 
2.3 Impact on BS Requirements 

According to the following objective of the WI, the BS core (RF) requirements are reused from the existing MSR non-contiguous core requirements:
· BS core requirements reusing MSR non-contiguous core requirements for non-contiguous 4-carrier HSDPA operation

The core WI on MSR-NC was closed during the last RAN plenary (RAN#52). All the MSR-NC core requirements are defined in TS 37.104 [2]. The MSR-NC requirements are also specified for single RAT HSPA. Therefore the relevant sections in MSR specification should be referenced. 
The existing BS time alignment requirements are defined for signals from adjacent carriers and from dual bands. Therefore RAN4 will have to study the impact of non-adjacent carriers on the BS time alignment requirements and may have to define the corresponding requirements. Apart from the time alignment error we don’t foresee any other impact on the BS core requirements. 
Like in downlink, there is no new uplink physical channel specifically for NC-4C-HSDPA operation. This means the UL DPCCH is based on 4C-HSDPA. Hence there is no impact on impact on BS demodulation requirements. 

Furthermore depending upon the approach adopted for specifying the UE requirements, the NC-HSDPA configurations may have to be defined also in the BS specifications. For example if the UE requirements are applicable for selected set of NC-HSDPA configurations then such configurations will also be captured in the relevant BS specifications (i.e. 25.104 and 25.141). 

2.4 Impact on RRM Requirements 

In Rel-10 for UE capable of 4C-HSDPA operation, an optional UE measurement capability for performing mobility measurements (i.e. cell identification and CPICH measurements) on second and third indicated carriers without compressed mode was introduced. This optional measurement capability is called, “Enhanced inter-frequency measurements without compressed mode” as defined in section 10.3.3.21 of TS 25.331. 
Depending upon the discussion in RAN2 the “Enhanced inter-frequency measurements without compressed mode” capability may also be applicable to NC-4C-HSDPA. 

RAN4 has defined the corresponding cell identification and CPICH measurement requirements for Enhanced inter-frequency measurements without compressed mode in section 8.1.2.3 of 25.133. These requirements are defined in a generic manner in a sense that they apply to all band combinations (single or dual band) for 4C-HSDPA operations. Hence the existing mobility requirements can also apply to NC-4C-HSDPA. Some clarification might be needed in 25.133 depending upon the RAN2 agreements. 
3 Proposed Time Plan

According to the work item objectives the core requirements should be completed by RAN#56 (i.e. June 2012) and the performance requirements by RAN # 58 (i.e. December 2012). 
In order to complete the core and performance requirements within the due deadline the following time plan is proposed:
· RAN4#59AH – June 2011
· Agreement on time plan

· Initial discussion on NC-HSDPA configurations / scenarios

· Agreement on assumptions and criteria for identifying feasible configurations

· RAN4#60 – August 2011
· Agreement on NC-HSDPA configurations / scenarios
· Agreement on assumptions for RF core requirements 
· RAN4#60AH – October 2011
· Initial results for RF core requirements 

· RAN4#61 – November 2011
· Further analysis and results for RF core requirements
· Alignement of results RF core requirements

· RAN4#62 – Feb 2012

· Agreement on assumptions for practical results for RF core requirements
· RAN4#62AH – March 2012

· Initial practical results and alignment
· Initial discussion on performance requirements
· RAN4#63 – May 2012

· Final practical results on core requirements
· Agreements on all core requirements; CRs to be agreed.
· Agreement on framework for performance requirements
· RAN4#64 – August 2012

· Initial assumptions for performance requirements 
· RAN4#64AH – October 2012

· Initial results for performance requirements 
· RAN4#65– November 2012

· Final results for performance requirements 
· Agreements on all performance requirements; CRs to be agreed
4 Conclusions

In this paper we have provided an overview of the impact on RAN4 requirements and the time plan to complete the NC-4C-HSDPA requirements according to the WI completion deadline. More detailed analysis on the UE requirements are provided in [3] and [4] respectively. 
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