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1. Introduction

Basic concept of channel coding structure for link adaptation has been agreed [1] . We see the main remaining issues is the number of L2-PDUs transmitted to a UE in a sub-frame [2]  and the mapping between L2-PDUs and physical resources including D-VRB, L-VRB and transmit antennas (virtual antennas). This document discusses these issues and proposes the channel coding structure.

In this document, note that we use the term “L2-PDU” as data block passed from L2 and the term “codeword” as data block independently channel coded with each CRC.  
2. Discussion 

Multiple L2-PDUs transmission

We propose to have possibility of multiple L2-PDUs transmission to a UE in a sub-frame in MIMO and non-MIMO. 
Multiple L2-PDUs transmission is suitable in multiple codeword MIMO. As discussed in previous MIMO sessions, multiple codeword MIMO is beneficial [3] . Regarding the interaction with L2-PDU, there are two methods for multiple codeword MIMO. One is multiple L2-PDUs are directly mapped onto the multiple codewords. The other is segmented blocks of a L2-PDU are mapped onto multiple codewords. We think multiple L2-PDUs are directly mapped onto the multiple codewords is better. The reason is that the HARQ blanking issue [4] , i.e. the case that some codewords are CRC OK but the remaining codewords are CRC NG, could be managed by MAC level scheduler. If it is managed as segmented blocks of a L2-PDU, some more complicated layer one procedure would be required.
Multiple L2-PDUs transmission is also beneficial in non-MIMO transmission. One possibility of usage of multiple L2-PDUs is some L2-PDUs could be mapped for localized allocation and some could be mapped for distributed allocation. The other possibility is some L2-PDUs could be mapped for persistent scheduling and some could be mapped for non-persistent scheduling. The exact rule should be studied in work item phase. We see real-time traffic like VoIP, which would be suitable for distributed and persistent scheduling, would be usually relatively lower rate transmission but requires low delay. On the other hand, to support 100Mbps transmission would require longer decoding time. In such case, to allow different processing time for real-time traffic and non-real time traffic would be beneficial in order to shorten the delay for real-time traffic. Different processing time for real-time traffic and non-real time traffic implies different Ack/Nack timing assuming synchronized Ack/Nack transmission. Multiple L2PDUs transmission in a subframe allows simple scheduler. If one L2-PDU in a subframe is only allowed with different processing time, the scheduler assignment would be complex because of timing limitation to avoid overlap of Ack/Nack transmission. If we have the possibility to have multiple L2-PDUs in a sub-frame, the handling of such allocation would be simpler. Although multiple L2-PDUs needs multiple Ack/Nack transmission in uplink and multiple UE internal decoding, multiple Ack/Nack and multiple UE internal decoding are anyway necessary for multiple codeword MIMO. Therefore we currently don't see additional complexity from the system point of view. 

Number of L2-PDUs 

We propose that the maximum number of L2-PDUs per sub-frame in the specification is four in order to achieve 4-codeword MIMO case. If UE does not support 4-codeword MIMO, less than four should be supported in the specification based on the UE capability of the number of supported codewords. 
Mapping between L2-PDU and physical resources 

We propose that L2-PDUs are directly mapped onto sets of physical resources without multiplexing of coded L2-PDUs in physical layer. That is, the equivalent to multplexing of transport channel in physical layer should be avoided. Different L2 PDUs are mapped onto different codeword, which could have different QoS. 
3. Proposed channel coding structure 

Based on the discussion in section 2, we propose a channel coding structure in Figure 1. The data flow of channel coding structure supports multiple L2-PDU transmission and each L2-PDU is directly mapped onto physical resources. 

In addition, the data flow is common for all physical resource configurations, e.g. MIMO (SU-MIMO, MU-MIMO), distributed allocation, localized allocation, and longer TTI. Only the resource allocation method is different. We believe a common channel coding structure for all physical resource configurations is preferable for a simple system design.

Modulation symbols are mapped onto time-frequency resources and antennas (or beam in case of pre-coding MIMO). For example, in non-MIMO, multiple L2-PDUs are mapped onto different time-frequency resources. In MIMO, the mapping is different for SU-MIMO and MU-MIMO. In SU-MIMO, multiple L2-PDUs are mapped onto the same time-frequency resources and different antennas. In MU-MIMO, multiple L2-PDUs are mapped onto different time-frequency resources and different antennas. In case of longer TTI, modulation symbols are mapped onto time-frequency resources in different sub-frames. The resource allocation limitation rule is under the control of MAC scheduler. Example of the rule could be the same time-frequency resource allocation in SU-MIMO for simpler SIC reception. 
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Figure 1 data flow of proposed channel coding structure 

4. Conclusion

We propose the following for the physical layer L2-PDU processing: 

· Multiple L2-PDU transmission to a UE in a sub-frame should be allowed. 

· Maximum number of L2-PDUs should be four in the specification.
· Less than maximum number of L2-PDU should be supported based on UE capability.
· Each L2-PDU is directly mapped onto physical resources and multiplexing of L2-PDUs in coding chain is not carried out. 

These should be applied to both non-MIMO and MIMO cases. 
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7.1.2.2

Link adaptation

Link adaptation (AMC: adaptive modulation and coding) with various modulation schemes and channel coding rates is applied to the shared data channel. The same coding and modulation is applied to all groups of resource blocks belonging to the same L2 PDU scheduled to one user within one TTI and within single stream (i.e., different modulation schemes and coding rates may be applied to different streams in case of MIMO). This applies to both localized and distributed transmission.
When multiple L2 PDUs are scheduled to one user within one TTI, each L2 PDU is transmitted as a separate codeword for both non-MIMO and MIMO case. Maximum number of L2 PDUs in a sub-frame is four in the specification. Less than the maximum number of L2 PDUs is supported based on UE capability. 
The overall coding and modulation in case of single L2 PDU is illustrated in Figure 7.1.2.2-1. In case of multiple L2 PDUs, the same process is carried out in parallel for both non-MIMO and MIMO case. Each L2-PDU is mapped onto physical resources without multiplexing each other.
The use of power and modulation adaptation per resource block is FFS. 
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Figure 7.1.2.2-1 – Resource block-common adaptive modulation and resource block-common channel coding rate scheme (for localized and distributed transmission modes) for single L2 PDU.
------------------------------- End of text proposal ----------------------------------














































