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1 Introduction

This contribution introduces why UE needs additional dynamic resource in the sub-frames where the UE has been pre-assigned resource. We provide a method for UE to send demand to E-UTRAN and it may also inform about the requested amount of dynamic resource. Accordingly, we provide a simplified MAC PDU format for VoIP service.

2 Discussion

2.1 Dynamic resource request

It has a possibility that E-UTRAN will allocate dynamic resource to UE in the sub-frames where the UE has been pre-assigned uplink resource. 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.
In [2] and [3], they mention that dynamic resource allocation is indeed required when VoIP service over pre-assigned resource may generate VoIP packets with the sizes bigger than the size of pre-assigned resource, e.g. VoIP packet with piggybacked feedback, VoIP packet with full header, and etc. It can be seen in Figure 1 that bigger VoIP packet may increase SDU error rate and delay. Hence, UE should notify E-UTRAN to allocate dynamic resource to the UE to prevent issues mentioned above.
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Figure 1: Bigger VoIP packet may cause continuous segmentation
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We propose that dynamic resource request sent from UE to E-UTRAN can be indicated by header field(s). It can be a specific value of the MAC existent header field or a reserved field. Figure 2 illustrates an example of dynamic resource request indicated by header field(s).

Proposal 1: When UE needs dynamic resource in the sub-frames where the UE has been assigned resource, dynamic resource request can be indicated by header field(s).
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Figure 2: Dynamic resource (DR) request is indicated by header field(s)
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2.2 MAC PDU format for VoIP service

Only when the size of pre-assigned resource is insufficient for transmitting a whole VoIP packet, UE will notify E-UTRAN to allocate dynamic resource to the UE. In such case, the MAC PDU will be filled up without the need of padding and the value of L (Length) field can be used for dynamic resource request, e.g. values greater than the size of MAC PDU payload. Moreover, even the amount of UE required dynamic resource can also be indicated by the value of L field. Table 1 presents a possible alternative to request dynamic resource by special values of L field.

Proposal 2: Request and the amount of dynamic resource can be indicated by special value(s) of L (Length) field in MAC PDU header.

	Value of L field
	Description

	0 ~ (Size of MAC PDU payload - 1)
	Padding is included in the MAC PDU payload and
value of L is the size of the MAC SDU.

	Size of MAC PDU payload
	There is no padding in the MAC PDU payload and
value of L is the size of the MAC SDU.

	(Size of MAC PDU payload + 1) ~
(Size of MAC PDU payload + Number of special values)
	There is no padding in the MAC PDU payload and
the size of the MAC SDU equals to the size of the MAC PDU payload.
UE request E-UTRAN to allocate the amount of dynamic resource indicated by the special value of L.

	(Size of MAC PDU payload + Number of special values + 1) ~
Maximum value of L
	Reserved.


Table 1: Possible meaning for different values of L field

Currently, a general MAC PDU header consist at least LCID/L/E fields. We consider that MAC PDU header for VoIP service can be simplified. If the service and the pre-assigned resource is one-to-one mapping, LCID field is not necessary and there should be only one MAC SDU per TB. L field is necessary because MAC PDU may include padding. E field is not necessary when L field can indicate the size of MAC SDU and the existence of padding as presented in Table 1. Figure 3 illustrates the simplified MAC PDU format for VoIP service over per-assigned resource.

Proposal 3: MAC PDU header for VoIP service over pre-assigned resource only consist one L field and a reserved field if the size of L field is less than 8 bits.
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Figure 3: MAC PDU format for VoIP service over pre
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3 Conclusion

We provide a method for UE to notify E-UTRAN to allocate the amount of dynamic resource in the sub-frames where the UE has been pre-assigned resource. According, MAC PDU format for VoIP service can be simplified as mentioned above.
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Figure 3: MAC PDU format for VoIP service over pre-assigned resource
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