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1 Introduction

Comp work item has started in RAN 4 according to the WID [1]. Performance work is already starting, however RAN 4 has not concluded on the impact on core requirements for both UE and BS. This document formally clarifies the status of core requirements. 
2 Comp Schemes

Under Comp there are several possible Comp coordination cluster as such: 

· Homogeneous deployment:

· Intra-site coordination

· Inter-site coordination

· Heterogeneous deployment

· Coordination between pico nodes under a macro site

For every cluster several schemes can be considered such as for example:

· Coordinated link adaptation

· Dynamic point blanking
· Dynamic point selection

· Coordinated beamforming

· Joint Transmission

· Etc…

3 BS Core requirements
For HSPA Multiflow it was concluded that there is no impact on the BS core requirements due to the introduction of cooperation. 
As for multiflow, Comp may be affected by frequency error and time alignment errors.
As mentioned in section 2 Comp clusters can be intra or inter site and the UE should be capable of handling signals transmitted from different TPs belonging to different eNodeB. Hence, there is no need to introduce specific frequency error requirements for Comp and the legacy requirements are applicable to each BS.
Currently 36.104 defines core requirements for the maximum time alignment error between the signal transmitted over different carriers under carrier aggregation operation for the case when the carriers belong to the same band as Tc/2 and when the carriers belong to different bands as 5Tc.  Additionally the requirements for MIMO or transmit diversity for each carrier is defined as 65ns = Tc/4. These requirements are intended for a signal generated by the same transmission point. 

The important issue in terms of performance is the amount of timing difference between the different received signal in the UE rather than the BS time alignment error.  This will be captured via performance requirements with appropriate received timing difference between different set of ports both under the quasi-colocated antenna work and under Comp performance requirements. Hence there is no need to define special TAE requirements for the BS under Comp.
Proposal 1: Frequency error requirements are applicable to any BS, i.e. no need to specify requirements for Comp.
Proposal 2: There is no need to introduce TAE requirements for Comp.  

4 UE RF Core requirements

From the RF point of view the use of Comp is transparent for the UE, i.e. the UE does not need a dedicated architecture in order to support Comp, i.e the existing reference RF architecture can be reused. 
The main receiver RF requirements are REFSENS, max input level, ACS, Blocking, Spurious response, Intermodulation, Spurious emissions.

One could argue that additional tests could be defined for these RF core requirements to check the capability of the UE to demodulate the signal when Comp scenarios are defined.
However the main purpose of the core requirements is to verify the characteristics of the UE RF chain and not to verify its performance capabilities. For example REFSENS test is used to test the noise factor and as such the legacy definition fulfills this purpose. The maximum input level is related to the ADC dynamic range. Under Comp and in particular when different groups of ports are non-quasi collocated the ADC may be stressed. However, the presence of Comp signals does not change the capability of handling a strong input signal in the UE and the current requirement is still considered as appropriate.

For ACS, the main goal is to check the selectivity wrt adjacent cells; the presence of a cooperative network does not change the adjacent filtering capability; possibly the presence of an additional in band interferer would reduce the power difference between the in-band signal and the adjacent interferer hence making an additional test redundant.


The same rationale is valid also for blocking requirements, spurious response, intermodulation and spurious emissions, i.e. the capability of rejecting a blocker or intermodulation products and the capability of generating a limited amount of emissions at the UE antenna connector is already tested via the legacy test.

Finally it is proposed to take into account Comp scenarios only in the context of performance work.

Hence the proposal is as follows:

Proposal 3: There is no impact on UE core requirements because of the introduction of Comp.  

In the uplink the details of the feedback reporting under CoMP are currently under discussion in RAN 1. For PUCCH RAN 1 has decided to reuse CA formats and for PUSCH this is still under discussion but it is likely that a structure as used for CA will be reused for CoMP as well. 

However, the introduction of Comp does not affect tx core requirements such as MOP, min power levels, OFF power, Frequency errors, EVM, Output RF spectrum emission, transmit intermodulation which depends mainly on the architecture, the components and the quality of the tx UE RF chain.

The proposal is as follows:
Proposal 4: is no impact on UE tx core requirements because of the introduction of Comp.
5 Conclusions

In this document we have discussed BS and UE core requirements for CoMP. The proposals are as follows:
Proposal 1: Frequency error requirements are applicable to any BS, i.e. no need to specify requirements for Comp.
Proposal 2: There is no need to introduce TAE requirements for Comp.  
Proposal 3: There is no impact on UE core requirements because of the introduction of Comp.  
Proposal 4: is no impact on UE tx core requirements because of the introduction of Comp.
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