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1 Introduction

In the last RAN2 meeting it was agreed to support a one-byte base header for RLC UM. The detailed content of this header is currently FFS [1]. The contribution is discussing the open issues of the RLC UM PDU header structure for LTE. 

2 Discussion

At RAN2#59bis meeting it was agreed to support a separate RLC UMD PDU header independent of the RLC AMD PDU header with a 1byte base header size. From a protocol functionality point of view the header should contain the SN field for the support of reordering, segmentation information in order to allow for a correct reassembly of RLC SDUs and a extension flag indicating the presence of the framing header. Main discussion point for the RLC UM header is the SN field size. The requirements on the SN field size are essentially given by the traffic pattern of the services using RLC UM, e.g. VoIP, MBMS. Three different alternatives for a 1byte RLC UMD PDU header are presented in the following.

· The first option is to use the 2bit SI field and the 1bit “E”flag in the RLC UMD base header similiarly to the RLC AMD base header which leaves room for a 5bit SN field as shown in the figure below. For a VoIP service with a packet inter-arrival time of 20ms, a 5bit SN provides a sufficient large reordering window. However it can be argued that services with different traffic pattern as for example MBMS would require a larger reordering window size than 16PDUs. 
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· In the second alternative only a 1bit segmentation info (S) is used which allows for a 6bit SN field. Even though the 6bit SN allows for a larger number of on-going RLC PDU transmissions, this benefit is achieved at the expense of a reduced segmentation info field size. The “S”-flag would for example indicate, whether the last byte of the payload is the last byte of an RLC SDU. Consequently this solution wouldn’t be as reliable as the two-bit segmentation info field in case of packet losses and could lead to the discard of a RLC SDU. Generally it should be noted that it was agreed to support a two-bit SI field for RLC AM even though the probability of a packet loss is significantly smaller compared to RLC UM due to ARQ retransmissions.  
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· In a further alternative, there is only the SN field and a one-bit extension flag in the base header. The segmentation info (SI) and a further extension flag are moved into a separate segmentation header extension. This solution allows for a 7bit SN field in the base header. The extension flag in the base header indicates whether there is one complete RLC SDU without segmentation/concatenation in the payload. The extension flag within the segmentation header indicates the presence of the framing header, i.e. concatenation of RLC SDUs. In order to reduce the overhead segmentation header extension and framing header extension should be together byte-aligned.
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Given the fact that a 5bit SN field might be to small in order to account for other services running over RLC UM than VoIP, e.g. MBMS, we currently favour alternative 3. The 7bit SN field should allow for a sufficient large number of on-going RLC PDUs, i.e. reordering window size of 64 PDUs. Even though alternative 3 requires a 1byte larger header in case the payload contains a single RLC SDU segment or an odd number of RLC SDUs, we think that this additional overhead is still reasonable, given the fact that for example the need for segmenting a VoIP packet shouldn’t happen frequently. In the annex some examplary RLC UMD PDU headers are presented for the third alternative.  

3 Conclusion 

This contribution expresses our view on the RLC UM PDU PDU header structure. It’s proposed that RAN2 discusses the different alternatives presented in the contribution.
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Figure 

1

: 

RLC UMD PDU containing one segmented RLC SDU 
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Figure 

2

: 

RLC UMD PDU with one LI field 
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Figure 

3

: 

RLC UMD PDU with two LI fields  
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Figure 1: RLC UMD PDU containing one segmented RLC SDU 
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Figure 2: RLC UMD PDU with one LI field 
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Figure 3: RLC UMD PDU with two LI fields  
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