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1 Introduction

As a complement to a detailed buffer status report Ericsson proposed in [1] to include an indication (similar to the happy bit in EUL) in all UL MAC PDUs. We also think such an indication is useful to provide sufficient scheduling information and decrease the use of more detailed buffer reports. In this document, we call the field carrying this indication “happy” field; the size of this field may be one or a few bits. In the following sections we analyze what scheduling relevant information can possibly be indicated by this happy field and how to design this happy field.
2 Discussion

2.1 What can happy field indicate
Happy field seems to be limited in only a few bits, so what it can indicate is also limited and must be very simply. Base on this rule, we think a happy field in UL MAC Headers may possibly be used to indicate the following scheduling relevant information.

(1) UE needs additional resources for UL traffic transmission

Actually there are at least three cases in which UE needs additional resources.

a) For non-VoIP services’ data transmission to meet RBs’ QoS.

b) For transmission of big UL VoIP packets.

c) For transmission of buffer status reports (BSR).
(2) Indication of UL VoIP T->S transition


In this case the happy field may indicate whether there is a succeeding VoIP packet in UE.

2.2 Design of happy field
Since a happy field is assumed to be included in all UL MAC Header, we think happy field should be limited to one or two bits; otherwise the overhead would be unacceptable. In this section, we’d like to analyze how to the happy field if only one or two bits are used.

If the size of a happy field in UL MAC header is one bit, we propose to use this happy field to indicate whether the UE need additional resources. The eNB can assign additional resources when the happy bit is set. For a MAC PDU where only a VoIP packet is carried, this happy bit will be set when there is a big UL VoIP packet waiting in the UE or the UE wants to send a BSR. For a MAC PDU where not only a VoIP packet is carried, this happy bit will be set when the previously scheduled grant is not enough to guarantee all RBs’ QoS or there is a big UL VoIP packet waiting in the UE or the UE wants to send a BSR. Figure 1 shows an example for the design of 1-bit happy field.
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This bit will be set when

    a) there is a big VoIP waiting in the UE;

    b) The UE wants to send a BSR; 

    c) the previously scheduled grant is not enough to guarantee all RBs’ QoS.


Figure 1 an example for the design of 1-bit happy field
If the size of a happy field in UL MAC header is two bits, we propose to use this happy field to indicate the level of additional resource requirement or a state transition of UL VoIP from Talk to Silence. For a MAC PDU where only a VoIP packet is carried, one happy bit will be set when there is a big UL VoIP packet waiting in the UE, and the other bit will be set when there is no succeeding VoIP packet waiting in the UE. For a MAC PDU where not only a VoIP packet is carried, these happy bits will be set to three different levels according to the amount of required resources. Figure 2 shows an example for the design of 2-bit happy field.
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     For VoIP-only payload, 

        00: UE doesn

’

t  need additional resources and no UL VoIP T-S transition

        01: UE doesn

’

t  need additional resources and there is a UL VoIP T-S transition

        10: UE needs additional resources and no  a UL VoIP T-S transition

        11: UE wants to send BSR and there is  a UL VoIP T-S transition       

    For else payload, 

        00: UE doesn

’

t  need additional resources

        01: UE needs level-1 additional resources

        10: UE needs level-2 additional resources

        11: UE needs level-3 additional resources


Figure 2 an example for the design of 2-bit happy field
3 Conclusion

In this contribution, we discussed what the happy field in UL MAC header can indicate and how to design this field when only one or two bits are used. 1-bit happy field can be designed to indicate whether the UE needs additional resources, and 2-bit happy field can be designed to indicate whether the UE needs additional resources and the required level, it may also be used to indicate whether there is a state transition of UL VoIP from Talk to Silence.
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