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1. Background
Ran1 is pushing forward the designing of UL/DL modes for LTE. Some progress is attained at this moment. This paper suggests several technologies for UTRA LTE radio-access for the LTE SI, with differences from proposals submitted before. Reasons are given. 
2. Downlink Technologies

2.1. DL Basic transmission parameters and frame structure

OFDM based technologies will be adopted in DL transmission scheme. Scalable bandwidth should be supported. The sub-carrier spacing keeps constant regardless of the transmission bandwidth, and sub-carrier number varies with the scalable bandwidth. Aligned with many others, we also believe that various frame durations will be allowed.
As frame parameter is concerned, we prefer that cyclic prefix (CP) should be added to each symbol, which is used to collect multipath. In order to adapt to many kinds of scenarios, many CPs are required, such as 1/32, 1/16, 1/8, 1/4.

A preamble must be included in each DL frame, which transmits at the beginning of the DL frame in order to help UE searching.  Whether midamble will be used or not should also be evaluated.

Pilot sub-carriers will be inserted to each symbol. The distribution of these pilots is relative with the performance of link level in order to use in different environments, which will be determined by simulations.
2.2. FEC technologies of channel coding
Alternative FEC encoding schemes, e.g, the next generation encoding scheme -LDPC coding, could be evaluated to replace turbo code. En/Decoding is a key issue for Base Band processing to be implemented. Longer code brings interleave gain along with encoding gain [4]. That matches the requirement of high throughput of LTE channels.

2.2.1 Linear complexity encoding and decoding 

By using layered BP algorithm, LDPC has similar efficiency with Turbo for middle length code (6B – 30B) and outperform it for longer code (> 36B). LDPC encoding is purely linear. If the sizes of base matrix are  12×24, 8×24, 6×24, 4×24, their decodings only include fixed 12×24, 8×24, 6×24, 4×24 matrix calculations. The decoding complexity is purely linear with length of code. The storage, (5-8)*N bits, in which the N is code length, is also linear.

2.2.2 High parallel processing capability
For downlink decoding, the property gives expandability for UE improvement by higher and higher processing power. High end UE tends to harness parallel processing and comes with less latency.

2.2.3 No error floor
Another issue on FEC is about HARQ. Downlink H-ARQ will select Incremental Redundancy (IR) scheme as the main H-ARQ technology. 1/3 or 1/2 rate channel coding will be used as basic coder for each coding scheme. The signalling supported H-ARQ application, such as ACK/NACK feedback, new packet indicator, HARQ channel ID etc., will TBD in HARQ detailed scheme design.
2.3. Modulation

Layer modulation should also be evaluated, which supports transmission of base and enhancement layers with different levels of robustness, and results in extendable coverage.

2.4. Data multiplexing and mapping
Arraying these carriers is still to be decided. Two alternative schemes, distribution arrangement and adjacent arrangement, should be evaluated carefully in all kinds of scenarios.

2.6. Multiple antenna techniques

Advanced multi-antenna technologies should be implemented in UTRA LTE radio access layer. Transmit Diversity is still a major solution. Optimisation the combination of STBC or STTC with all kinds of modulations and codes can further improve the performance. In addition to the transmit diversity, space multiplexing is also a promising technique, these include smart antenna, preceding and adaptive beam-forming and BLAST etc. Some non-linear transmit diversity technique such as CIOD should also be focused on. With the development of UE, we should also fully exploit receive diversity at the UE. How to raise both transmit and receive diversity order is the most important topic in MIMO systems. This also apply for UL

3. Uplink Technologies

3.1. Basic transmission parameters and frame structure

Compromising OFDMA properly could reduce PAPR. On of the proofed techniques is reserving part of the sub-carriers [2].  We also showed one with simulation [3].

MC transmission scheme has higher spectrum efficiency. SC transmission with cyclic prefix has the advantages of low-PAPR and may need to do frequency-domain equalization at the receiver. Compromised MC may have the similar PAPR and higher throughput than SC. We lack enough evidences to justify it. Further work should be done in order to determine a final scheme. More data or simulation curves should be presented.
The design outlines of frame duration, CP, preamble/mixable, pilot are the same with DL. The detail design may be different between UL and DL.

3.2. FEC technologies

Uplink would be more suitable for LDPC Encoding, and thus it should be considered firstly here.

Uplink hybrid ARQ should be based on the same principles as the downlink Hybrid ARQ. Some further limitations may be given for the convenience/cost of Use’s implement.

4. Network structure

LTE/ SAE takes a relative longer period, in which new technologies may be introduced. We suggest that the system should provide certain expandability for promising new technologies. The basic designs should emphasize PMP, but be compatible with future possible mesh-relay network.

5. Suggestion
We strongly recommend the consideration of “Uplink MC evaluation”(section 3.1) and “LDPC”(section2.2 & 3.2). These are non-trivial issues for current evaluation stage and should not be excluded. Clues are indicating that the above two technologies could provide significant improvement for LTE. Comparisons should be applied for these and other options, which are suggested by in previous meeting.

Other points of this paper may also be beneficial to further specify the L1 before and after the next September meeting and worth of consideration.
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