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1.
Introduction

The specification and definition of UL CoMP has been ongoing in RAN as per [1] and [2], however RAN4 has not yet examined the impact of the UL CoMP features on the RAN4 core requirements. This contribution examines the potential impact of UL CoMP on the RAN4 core requirements. 

2. Core Features Impacted by UL CoMP 
A number of new features have been defined in the context of UL CoMP discussions [3] that may require new RAN4 core requirement definitions for basestations and UE’s. The potential features that are impacted by UL CoMP from a core perspective are listed below:

1. SRS sequence definition

2. SRS power control

3. UL timing

4. PUCCH implementation

The potential impact to RAN4 core requirements for each of these features is discussed in the following paragraphs.
1) SRS sequence definition: The proposed SRS sequence definition to support the implementation of UL CoMP supports the use of UE specific SRS sequences in Release 11, however there is no requirement for a UE specific SRS subframe configuration. Furthermore there is not any new requirement for aperiodic SRS hopping or multi slot SRS. Based on this assessment it is proposed that RAN4 employ the existing RAN4 core requirements for UL CoMP for SRS sequence definition. 

Proposal 1: RAN4 employ the existing SRS core requirements with respect to the implementation of UL CoMP.

2) SRS Power Control: As per the agreements in [3], there are a number of changes in the definition of SRS power control relative to Release 10 for the implementation of UL CoMP.  Specifically [3],  P_SRS_offset(0) and P_SRS_offset(1) are now defined as 5-bit parameters in Rel-11 for FS1 and FS2. In addition, Ks=0 and Ks=1.25 are supported for the 5-bit parameters P_SRS_offset(0) and P_SRS_offset(1). Furthermore a UE will always assume the same value of Ks for PUSCH power control and SRS power control. The following definitions of Ks have been adopted as an extended range and step size:



Table 1: Extended range and step size for UL CoMP SRS Power Control
	
	Alt5

	Ks=0 
	Step size: 1.5 dB

Range: [-10.5,28.5] dB 

	Ks=1.25 
	Step size: 1 dB

Range: [-3,28] dB



It should also be noted that the 5-bit parameters P_SRS_offset(0) and P_SRS_offset(1) in Rel-11 apply independently of the configured downlink transmission mode. 
From Table 6.3.5.2.1-1 of [4] it can be seen that the current requirement definitions for power control in [4] cover all of the SRS power control steps defined in Table 1 above. Therefore it is proposed that for UL CoMP no new core requirements are required from a RAN4 perspective.

Proposal 2: RAN4 employ the existing power control core requirements with respect to the SRS implementation for UL CoMP.

3) UL Timing
As per [3] it has been agreed that the Release 11 timing advance for UL CoMP shall be based on the reuse of Release 10 timing advance mechanisms. Specifically it has been proposed that 

a) the reference point for UE timing adjustment is the cell from which the UE derived the PCI  
b) UE autonomous timing adjustment will be employed.
Based on these observations the UE will be able to employ the existing RAN4 time adjustment group (TAG) requirements and as such no new timing requirements related to UL CoMP are needed from a RAN4 core perspective.

Proposal 3: With respect to the implementation of UL CoMP from a RAN4 core perspective, no new timing requirements need to be standardized.
4) PUCCH
In the context of the definition of UL CoMP several additional capabilities have been added to the definition of the PUCCH implementation. Specifically [3]:

· A Common VCID (virtual cell ID) can be configured for all the PUCCH formats.
· The PDCCH-triggered dynamic A/N resource of a UE configured with the PUCCH VCID is determined according to the following formula for FDD: 



 n(1)PUCCH = nCCE + N(1) PUCCH_CoMP, 
where N(1) PUCCH_CoMP is a UE-specifically configured by the higher network layers.


In the context of the above PUCCH feature definitions it can be noted that no new sequences are defined for Release 11 and as such no new core requirements will be needed for RAN4.
Proposal 4: With respect to the implementation of UL CoMP from a RAN4 core perspective, no requirements need to be defined relative to the PUCCH feature definition.
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Conclusions
In this contribution the impact of the UL CoMP feature definition has been discussed from a RAN4 core requirement perspective. The following proposals are noted.
Proposal 1: RAN4 employ the existing SRS core requirements with respect to the implementation of UL CoMP.
Proposal 2: RAN4 employ the existing power control core requirements with respect to the SRS implementation for UL CoMP.

Proposal 3: With respect to the implementation of UL CoMP from a RAN4 core perspective, no new timing requirements need to be standardized.
Proposal 4: With respect to the implementation of UL CoMP from a RAN4 core perspective, no requirements need to be defined relative to the PUCCH feature definition.
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