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Justification *

HSPA based mobile internet offerings are becoming very popular and data usage is increasing rapidly. Consequently, HSPA has begun to be deployed on more than one transmit antenna or more than one carrier. As an example, the single cell downlink MIMO (MIMO-Physical layer) feature was introduced in Release 7. This feature allowed a NodeB to transmit two transport blocks to a single UE from the same sector on a pair of transmit antennas thus improving data rates at high geometries and providing a beamforming advantage to the UE in low geometry conditions. Subsequently, in Release-8 and Release-9, the dual cell HSDPA (DC-HSDPA) and dual band DC-HSDPA features were introduced. Both these features allow the NodeB to serve one or more users by simultaneous operation of HSDPA on two different frequency channels in the same sector, thus improving the user experience across the entire cell.

The common part of these features is that they allow for simultaneous downlink reception of two independent transport blocks at the UE, where the transport blocks are transmitted on the HS-DSCH by a single NodeB sector.  Although these features significantly enhance the peak user as well as the average user throughput throughout the cell, there is an evident desire for even better and more consistent user experience in the outer area of the cell coverage. 

It is expected that for many years to come, HSPA networks would still contain a majority of macro-cellular sites where a single carrier frequency is deployed for HSDPA. The restriction to single frequency operation could be due to the fact that an operator has limited spectrum (a single 5 MHz carrier). In these single carrier frequency networks where DC-HSDPA capable UEs become available, the current UMTS specifications do not allow for such UEs to receive two transport blocks simultaneously from two different sectors on the same frequency. As a consequence, the second receive chain of the DC-HSDPA UE would remain idle in these networks.

Similarly, it is expected that in the near future, in many dense urban areas, HSPA networks would contain a majority of macro-cellular sites where dual frequencies are deployed for HSDPA. In these dual carrier frequency networks where 4C-HSDPA capable UEs become available, the current UMTS specifications do not allow for such UEs to receive 3 to 4 transport blocks simultaneously from a pair of sectors across the dual frequencies. As a consequence, the third and fourth receive chains of the 4C-HSDPA UE would remain idle in these networks.

Furthermore, in a realistic deployment, the system is infrequently fully utilized. A partially loaded system is a common scenario in practice. If a DC-HSDPA or a 4C-HSDPA capable UE falls into the softer or soft handover coverage region of two sectors, when the sector corresponding to the link from the serving HS-DSCH cell is capacity constrained and the non-serving sector in it’s active set is partially loaded, i.e. the non-serving sector  has available power and codes that are not fully utilized on the HS-PDSCH, the non-serving cell can also schedule packets to this UE by taking advantage of the UE receiver capability and thereby achieving traffic offloading while providing an aggregate thoughput gain for the users in the serving sector.

Similar to MIMO and DC-HSDPA, yet another technique is possible to transmit two independent transport blocks to the UE in a soft/softer handover region, wherein the transport blocks are simulataneously transmitted from two different NodeB sectors on a single frequency. A DC-HSDPA or 4C-HSDPA like UE capable of a Type3i implementation in each configured frequency can significantly suppress the interference from one sector on that frequency while it decodes the packet from the other sector. Also, if a DC-HSDPA or 4C-HSDPA like UE is only capable of a single Rx antenna per configured frequency, it should still be possible to provide such UEs an improved user experience by allowing for dynamic scheduling of a single (if UE is configured on a single frequency) or dual transport blocks  (if UE is configured on dual frequencies) from one of the two sectors in any given TTI. 
4
Objective *

The study item should fulfill the following objectives:

· Evaluate the system performance and user experience benefit dual cell operation per frequency on 1-2 configured frequencies in HSPA for the following scenarios:

a. Simultaneous HSDPA transmission from a pair of sectors to a particular user on each configured frequency also referred to as sector aggregation. On each configured frequency:

i. The UE aggregates the packets from the pair of sectors that may be co-located at the NodeB (Intra-NodeB) or may not be co-located at the NodeB (Inter-NodeB)
ii. The UE has  a Type3i receiver
b. Single HSDPA transmission from any one out of two sectors every TTI to a particular user on each configured frequency also referred to as sector switching. On each configured frequency:

i. The UE may have a Type 2 or Type3 receiver

c. For both sector aggregation and sector switching, on each configured frequency:

i. The UE simultaneously monitors HS-SCCH channels from both sectors 
ii. The UE performs CQI measurements based on the P-CPICH from both sectors and transmits these measurements on the uplink

d. Functionality currently defined in DC-HSDPA and/or 4C-HSDPA for e.g. channel coding of CQI reports and CQI reporting measurement procedures should be reused where possible
· For NodeBs or RNCs which are capable of both dual cell operation and sector aggregation, evaluate mechanisms enabling a switch from one mode of operation to the other
· Identify the impact to specifications that are relevant to the following:
a. UL and DL control channel structure

b. Physical Layer procedures
c. L2/L3 protocols

d. Mobility procedures

e. UE capabilities
f. UTRAN network interfaces

g. UE Performance requirements

· Identify impact to implementation that are relevant to the following for both Intra-NodeB and Inter NodeB sector aggregation and sector switching:

a. ME

b. RAN

5
Service Aspects

6
MMI-Aspects

7
Charging Aspects

8
Security Aspects
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