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1 Introduction

There are many problems for uplink-downlink configuration 5 in supporting unicast service transmission. In the following these problems will be illustrated. For simplification and meeting progress acceleration, we propose to exclude the usage of uplink-downlink configuration 5 from the cases with HARQ mechanism.
2 Problems in supporting unicast service transmission
· Uncertain quality  for persistently scheduled services
The transmission of prior transport block will collide with the transmission of the later transport block, because the UL RTT is 10ms, and the persistent scheduling period is usually taken as the multiple of 10ms (e.g., 20ms for VoIP). This problem was heatedly discussed in RAN2, and a scheme called multi-pattern was introduced to allow some jitter []. However, such scheme is not applicable for configuration 5 because there is only one subframe per frame.
For VoIP, the service quality becomes even worse due to the insufficient retransmission opportunities under the strict delay requirement. 
· Too large UL control overhead
Please refer to the Appendix, the overhead of PUCCH can be about half of the whole system bandwidth. If RACH and SRI are considered, and if more active UEs need report CQI, the overhead is even higher, and the available resource for service transmission is even less.
· PUCCH performance degradation
Due to very limited number of UL subframes, the colliding of CQI, SRI and ACK/NACK for the same UE is greatly increased. According to current specification, to satisfy the single-carrier property, dropping of signalling or PUCCH format 2 shall be used. Thus the PUCCH performance is degraded seriously.
· Low spectrum efficiency

Due to very limited number of UL subframes, ACK/NACK bundling has to be frequently used. And the unnecessary retransmission occurs very frequently and results in low spectrum efficiency.

· Too limited number of UEs for VoIP
Please refer to the Appendix, the overhead of PUCCH is about half of the whole system bandwidth. If the resource of PRACH is counted, the available resource for service transmission is even less. Due to the downlink-uplink symmetry for VoIP, the limited uplink resource will greatly limit the number of VoIP UEs.
· Uncertain performance

From RAN2 perspective, the performance of configuration 5 is also poor for unicast service in some cases. For example, in TDD system, the start point of DRX cycle could point to an UL subframe so that something like CQI, SRS, PMI, RI can be sent in advance. Otherwise, there is a risk that during active time, eNB has to perform scheduling without any channel information for a long time. Since there is only one UL subframe, the flexibility of configuration is limited and burden of PUCCH will be high.
· Potential DL resource waste

From our experience and investigation of service requiements, the maximum ratio of downlink traffic to uplink traffic is around 3:1.
· Insufficient buffer size 

For TDD configuration 5 (maximum DL HARQ processes equal to 15), by using LBRM method, almost half of the data could not be saved in the soft buffer with current soft buffer sizes and store mechanism. So the performance of this case would be worse. 
3 Discussion of limiting the usage of configuration 5
It is proposed to exclude the usage of uplink-downlink configuration 5 from the cases with HARQ mechanism, so that the ACK/NACK channel optimization can be avoided. However, for the completeness of the specification and for the future use of configuration 5, such as for MBMS service, configuration 5 shall be remained in the configuration list.
· Pros:
-   Simplify the design and the implementation;
We can save the time and effort on optimizing configuration 5 at the cost of making other configurations more complicated. The whole system can thus be clean and simple.

· Accelerate the meeting progress;

· Cons:
· Currently we haven’t found big problems by excluding the usage of uplink-downlink configuration 5 from the cases with HARQ mechanism. In case there is much heavier DL traffic than UL traffic, configuration 2 or 4 can be used instead of configuration 5.
4 Conclusion

It is proposed to exclude the usage of uplink-downlink configuration 5 from the cases with HARQ mechanism,.
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Appendix

The PUCCH resource needed for ACK/NACK, CQI feedback, taking 10MHz as an example:

	Number of Res in first 3 OFDM symbols
	1600

	Number of REs used for PCFICH
	16

	Minimal number of REs used for PHICH
	12/24(normal/extended CP)

	Maximal number of CCEs used for PDCCH
	43

	Number of ACK/NACK resource needed
	43*8 DL subframe=344


Assume 18 ACK/NACK can be multiplexed in one RB, the 344 ACK/NACK resource may occupy 20 RBs.

Assume there are 20 active UEs feeding back the CQI, the period of CQI of each UE is 10ms, and 6 CQI can be multiplexed in an RB, the 20 CQI may occupy 4 RB.

Totally, 24 RBs are needed for PUCCH for 10MHz.








































































