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1 Introduction

This contribution presents samsung’s view on the header formats of the LTE user plane protocols. 
2 Discussion
2.1 PDCP

The functions of PDCP are header compression/decompression and ciphering/deciphering. 
ROHC does not require out-of-band information to be transmitted along with the compressed packet, therefore no header field is needed in PDCP level unless other header compression protocol is supported, which is not RAN2’s current working assumption. A sequence number is needed for ciphering and deciphering, and this could be conveyed in PDCP header field. Therefore PDCP SN seems the only field for PDCP header at this moment but reserving one or two bits for future usage might be necessary. 
Figure 1 shows the proposed PDCP PDU format.
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Fig. 1 PDCP PDU format

One additional point to be discussed is whether or not we need PDCP control PDU in LTE. If needed we may need addional field like D/C in R6 RLC to indicate PDCP control PDU. For example PDCP RESET may be useful to resynchronize HFN, but it is not entirely clear whehter this is really essential. 
Proposal 1: To define PDCP header with PDCP sequence number and one or more reserved bits.

Proposal 2: To discuss whether PDCP control procedure and PDCP control PDU are needed or not.
2.2 RLC

Our principles in designing RLC header format is to make it simple with only necessary elements while optimization could be considered later if proved as necessary. 

Figure 2 shows the proposed RLC PDU format. 
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Fig. 2 RLC PDU format

Base header is for all RLC PDUs while re-segmentation header and framing header are inserted only when needed, whose existences are indicated by E1 and E2 respectively. Offset field in the re-segmentation header indicates the byte based distance between the first byte of re-segmented RLC PDU and the first byte of the original RLC PDU. LSI indicates whether the re-segmented RLC PDU is the last segment. Length Indicator and E2 are same with those in UMTS RLC. 

In UMTS RLC D/C flag and polling flag are used to indicate whether the corresponding RLC PDU is a control PDU or a data PDU and whether the receiver is requested to send the status report. We believe control PDU and polling will be quite rare in LTE RLC thanks to HARQ/ARQ interactions, so it seems not proper to have sepearte fields for them. Instead for example, RLC control PDU can be indicated by the reserved sequence number and the polling can be signaled by new SUFI like other control information.
Proposal 3: To define RLC header format with the essential fields only, and optimize later if proved necessary. 
Proposal 4: To have D/C field and polling bit not in the regular RLC header format.
2.3 MAC

In header format point of view, the main functions of MAC is multiplexing/demultiplexing of upper layer PDUs. Then logical channel identity and the length of the RLC PDU should be signaled in the MAC header. The need of flags to indicate the existence of MAC control PDU and to indicate whehter the next field is MAC header or RLC PDU is not clear. Our preference is to keep the header format simple, so to reserve one logical channel id for MAC control PDU like in EDCH. 
Figure 3 shows the proposed MAC PDU format.
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Fig. 3 MAC PDU format

Proposal 5: To define MAC header format with the logical channel identity field and the length field. 

Proposal 6: To have reserved logical channel identity for MAC control PDU. 
3 Conclusion

It is suggested to discuss the proposals, and make stage 2 decisions if possible. 
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