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1 Introduction

This contribution introduces the condition E-UTRAN needs to override the UL pre-defined allocation and then provides a method to identify this condition by checking the RLC header fields.
2 Discussion

It has been agreed that E-UTRAN can override the UL pre-defined allocation by allocating dynamic resource to the UE. The description is quoted as below [1]:

Otherwise, in the sub-frames where the UE has been pre-assigned resource, if the UE finds its C-RNTI on the L1/L2 control channel(s), the L1/L2 control channel allocation overrides the pre-defined allocation for that TTI and the UE’s transmission follows the L1/L2 control, not the pre-defined allocation.
The large VoIP packets issue has been mentioned in [2] and [3]. When generating large VoIP packets, e.g. VoIP packet with uncompressed header or VoIP packet multiplexed with feedback in RLC, UL pre-assigned resource should be overrode by larger size of dynamic resource. Otherwise, continuous segmentation may increase SDU error rate and delay, e.g. Figure 1.
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Figure 1: Large VoIP packet may cause continuous segmentation
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The issue is how E-UTRAN knows it should override the UE UL pre-assigned resource. In the sub-frames with pre-assigned resource, UE needs larger size of dynamic resource when the size of pre-assigned resource is insufficient for transmitting complete VoIP packets. In such case, the VoIP packet is segmented and the SI (Segmentation Info) field in the RLC header indicates the last byte of the Data field does not correspond to the last byte of a RLC SDU (i.e. 01 and 11). Hence, SI field can be used for identification.

Proposal 1: Overriding the UL pre-defined allocation or not can be identified by the value of SI field in RLC header.
The further issue is E-UTRAN can’t allocate the size of dynamic resource precisely. In Figure 1, VoIP packet (x+1) is a large VoIP packet. The second segment of VoIP packet (x+1) will occupy the pre-assigned resource for VoIP packet (x+2). Hence, LI field that indicates the size of the second segment of VoIP packet (x+1) can be used for identifying the extra resource UE needs. Figure 2 is an example of overriding.

Proposal 2: The size of dynamic resource for overriding can be identified by the value of LI field in RLC header.
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Figure 2: Identify SI and LI fields in RLC header and override the UL pre
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Accordingly, maybe a note like “After delivering a MAC SDU received over pre-assigned resource to upper layer and upper layer indicates overriding (because the SI field is set to 11 and more than one SDU segment inside the RLC PDU), network should override UL pre-defined allocation by resource with the size at least equals to (size of pre-assigned resource + value indicated by upper layer (value of the first LI field))” can be stated in MAC specification [4].
3 Conclusion

This contribution provides a method to identify when the UL pre-defined allocation should be overrode by checking the values of SI and LI fields in RLC header. If the issue of large VoIP packets needs to be considered, this method solves the issue without any extra UE behaviour and overhead.
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Figure 1: Large VoIP packet may cause continuous segmentation
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Figure 2: Identify SI and LI fields in RLC header and override the UL pre-defined allocation
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