3GPP TSG-RAN WG1 Meeting #73
R1-132521
Fukuoka, Japan, 20 May – 24 May 2013


Agenda item:

5.6.3
Source:
Nokia Siemens Networks
Title:
Considerations on E-DPCCH overhead reduction
Document for:

Discussion 

1
Introduction
During the RAN#58 meeting the new Study Item on Further enhancements to Enhanced Uplink [1] has been approved [2]. The Study Item proposal contains a list of identified areas on which the studies should focus. This contribution aims at describing the basics of technology addressing the 6th  point in [1]:

Reduce UL control channel overhead for HSPA operation.
It is well recognised that uplink control channel reduction can bring cell capacity and coverage gains in HSUPA system. This contribution focuses on the overhead reduction of E-DPCCH channel.  
2
Removing E-DPCCH
HSUPA uplink control channels consume valuable cell capacity resources that could be otherwise utilize for the user data transmission. Therefore, various approaches on control channel overhead optimization are investigated. Release 7 introduced the discontinuous transmission in order to limit the mentioned overhead during UE inactivity periods. It has been identified that reducing the control overhead is possible also when the data transmission is ongoing. It has been proposed to 3GPP in [3] that the E-DPPCH could be removed for the operation with high datarates when a UE is neither buffer nor power limited. This contribution puts focus on E-DPCCH reduction in other scenarios, also for low bitrates where the control channels constitute relatively higher overhead. 

The E-DPCCH channel carries the TFCI, RSN and Happy bit. Assuming the service type is known (e.g. voice), instead of using conventional E-DCH transmission in the uplink consisting of:
· E-DPDCH

· E-DPCCH

· DPCCH

· HS-DPCCH for the downlink feedback

the E-DPCCH can be left out as voice packets can be sent with a fixed format. Thus the information carried on the E-DPCCH is not needed and the overhead can be reduced. 
It has been proposed in [4] to reduce E-TFCI coding in order to enable blind E-DPDCH detection for small packets. This can be further extended: at the start of a service it can be decided that the transport format is fixed or consisting of a subset, where the requirement for the subset is that the NodeB needs to be able to blindly detect what is being sent. Then for that service with predefined transport format(s), the E-DPCCH can be left out.

As background the following figures are provided below

· E-DCH synch HARQ timing diagram for 2 and 10 ms

· E-DCH HARQ retransmission illustration with indication of restricting non-scheduled (voice) transmissions to a specific HARQ processes
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When 2 ms TTl is used, 8 HARQ processes are used in parallel to transmit packets in parallel.
HARQ process #2 with one packet needing two retransmissions to succesfully delivera
packet shown as an example.




Figure 1. E-DCH synch HARQ timing for 2 and 10ms and E-DCH HARQ retransmission scheme with proposed improvement. 
In the above figure the original transmissions can be sent without the E-DPCCH, provided the format has been predefined. For the HARQ processes with retransmissions the E-DPCCH is present such the NodeB is aware that it is a retransmission.
3
Conclusion
This contribution is focused on Uplink control channel overhead, specifically E-DPCCH, reduction. It is proposed to consider E-DPCCH removing when the uplink transmission can be carried out with a subset of available transport formats, or a fixed transport format when the service type is known (e.g. voice). In these scenarios the data transmission could be decoded blindly saving the overhead of the E-DPCCH channel. 
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