3GPP TSG RAN WG1 Meeting #67

   
















R1-114058 
San Francisco, U.S.A., 14th - 18th November 2011
Agenda Item:
7.5.4.5
Source: 
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, CHTTL
Title:
On the need for RACH Enhancement for UL CoMP
Document for:
Discussion
1 Introduction 

The CoMP study item was closed and a new work item was approved in RAN#53 in [1].  This paper discusses the need of RACH enhancement for UL CoMP.
2 Discussion
The UE obtains the PRACH resources from the broadcast information.  Each cell typically allocates a different PRACH configuration index.  The eNB would distinctly detect the preambles transmitted by UEs in its cell(s).  PRACH preamble collision would happen only when more than one UE from the same cell selects the same RACH preamble and transmits it at the same time.  Thus, CoMP operation would not have any impact on the PRACH procedure.  
One consideration is the PRACH procedure in CoMP Scenario 4.   CoMP scenario 4 is a distributed antenna configuration to enable the splitting gain in the DL and diversity combining gain in the UL within a cell.  The PRACH transmission would be received by multiple antennas distributed throughout the cell as shown in Figure 1.  The unsynchronized PRACH procedure in [2] specifies the UE procedure in triggering PRACH transmission, indication of PRACH configuration index, PRACH sequence selection, PRACH power setting, and the subsequent PDCCH detection if preamble is successfully detected by the eNB.   It is expected that the PRACH usage will increase in CoMP scenario 4 due to the increased number of UEs supported in the system, and therefore the PRACH collision probability needs to be studied.   
In [3], a spatial reuse of PRACH resource is proposed, to enable two non-overlapping PRACH resource configurations in a cell for CoMP scenario 4.  One PRACH configuration index was proposed to be configured from the central antenna node and the other PRACH configuration index is used by the RRH(s).  Each RRH is assigned to different PRACH preamble sequence.  The challenge of the proposal is that the UE needs to know its location and coverage under a specific RRH or central node.  Normally, the UE only derives the DL cell timing from PSS/SSS and CRS acquisition and retrieves the broadcast system information before the initial PRACH procedure.  The UE derives the path loss from antenna port 0 and the broadcast CRS Tx power.   In order to support double PRACH configuration within a cell, the cell would need to broadcast the specific antenna port, e.g. CSI-RS ports 15-18, and its Tx power, the associated PRACH configuration index, and the PRACH sequence.  The UE would need to identify all the possible CSI-RS ports and measure them and select the best RS port for PRACH transmission.  Since the CSI-RS configuration is a UE specific configuration, it is not obvious how the necessary signalling would be done. Modifications would be needed to the CSI-RS configuration signalling, the broadcast information, and the RSRP/RSRQ measurements.  
Also, it should be noted that the distributed antenna configuration like Scenario 4 is designed to cover uneven user distribution, such as hotspot scenario.  Therefore hard partitioning the PRACH resources between the macro site and the RRHs might even increase the probability of PRACH collision due to the  dense user distribution within one RRH coverage area.  
If the current unsynchronized PRACH procedure is used, the PRACH sequence would be received by all or most of antenna nodes as shown in Figure 1 since the PRACH Tx power setting is based on the pathloss of central antenna node.  A pool of PRACH resources are randomly selected by the UE.  The probability of PRACH collision is not as much as that of hard partition of PRACH resource proposed in [3].  The multiple PRACH reception would also help in contention resolution when collision happens.  The eNB could perform PRACH preamble detection independently at each received antenna instead of detection of the combined signal.  If multiple UEs select the same preamble sequence in the subframe, different peaks would be seen at different antennas.  This would help the eNB to resolve the PRACH contention issue and determine subsequent action of contention resolution in RACH message 2.   
In summary, we believe the current PRACH procedure is adequate for CoMP scenario 4 and no enhancement is needed.   
[image: image1.emf][image: image2.emf]
3 Conclusions
We have discussed the need of PRACH enhancement for CoMP, in particular for CoMP scenario 4.   Our analysis shows that no further enhancement of PRACH is needed for CoMP scenario 4.  
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Figure � SEQ Figure \* ARABIC �1�: PRACH in CoMP scenario 4
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