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1. Introduction
In 36.321 [1], MAC is responsible for multiplexing RLC SDU (segment) and MAC control elements into MAC PDU in the priority order. In building of MAC PDU, MAC spec has some rules such that a UE should try to accommodate as much RLC data as possible into a MAC PDU. However, these rules are not specified as a mandatory behaviour, and leaves some room open for UE implementation. From NW point of view, it is important to know the minimum UL grant size for which all UEs would transmit RLC data. Otherwise, the NW may continuously assign UL grants for which a UE continuously transmits only padding. In this contribution, we would like to discuss and clarify the minimum UL grant size for which UEs shall transmit RLC data.
2. Discussion 

2.1 RLC/MAC specification
In 36.321 and 36.322 [2], it is specified that the minimum MAC subheader size and the minimum RLC header size are followings:

· The minimum MAC header size (non-transparent MAC): 1 byte, i.e. R / R / E / LCID
· The minimum RLC header size*: 2 byte, i.e. D/C / RF / P / FI / SN
*Assuming RLC AMD PDU

Therefore, from the specification perspective, it could be considered that “a 4 byte UL grant” is enough to transmit (at least 1 byte of) RLC SDU (segment) when there are no MAC control elements with higher priority for transmission. On the other hand, MAC has some rules so that UE will try to accommodate as much RLC SDU (segment) and/or RLC retransmission PDU as possible into a MAC PDU as below:
- 
the UE should not segment an RLC SDU (or partially transmitted SDU or retransmitted RLC PDU) if the whole SDU (or partially transmitted SDU or retransmitted RLC PDU) fits into the remaining resources; 

-
if the UE segments an RLC SDU from the logical channel, it shall maximize the size of the segment to fill the grant as much as possible;

-
UE should maximise the transmission of data.

Although such rules are specified in the MAC spec, it should be noted that they are specified with a “should statement”.. I.e., strictly speaking, from the specification perspective, a UE is allowed not to transmit RLC data, even if NW allocates a 4byte UL grant, or even tens of bytes of UL grant. This is illustrated in Figures 1 and 2 below:
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Fig.1 Minimum UL grant size (4bytes) which can accommodate RLC AMD PDU
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Fig.2 Potential UE implementation for a 4 byte UL grant (not prohibited in 3GPP spec)

Observation1: It is up to UE implementation how much UL grant is required to transmit RLC SDU (segment).

If NW continues to give such UL grant, UE will transmit no RLC data at all. This (NW continuing to give such UL grants) can happen as a consequence of outer-loop AMC or when the NW chooses to provide conservative UL grants when it has not acquired the UL channel quality / PHR of the radio link. If this happens during the RRC connection establishment procedure for example, it may result in the failure of the RRC connection establishment procedure. From that point of view, the minimum UL grant size for UEs to transmit RLC data should be clearly specified.
Proposal1: The minimum UL grant size for UEs to transmit RLC data should be clearly specified.
2.2 The minimum UL grant size to transmit RLC data
In this subsection, we would like to clarify what value is appropriate for Rel-8/9/10 respectively. For each release, we would like to specify the minimum UL grant size to transmit RLC data as followings:

· For Rel-8, as there are already released chips/UEs in the market, the value should take into account what is supported by such vendors. From what we have heard/observed, it should be possible to specify “7 byte” as the minimum UL grant size.

· For Rel-9, as development of chips/UEs are already progressing with release planned in the near future, the value should take into account what is supported by such vendors. From what we have heard/observed, it should be possible to specify “7 byte” as the minimum UL grant size. 

· For Rel-10, “4 byte” (which is the minimum UL grant size which the specification allows to transmit RLC data) should be mandated as it is expected that Rel-10 chip/UE development/release still has some time.
Proposal2: For Rel-8/9, it should be specified that a UE must transmit data when available (i.e. it is not allowed to only send padding / padding BSR), at least when given an UL grant size of “7 byte” or larger [3]
Proposal3: For Rel-/10, it should be specified that a UE must transmit data when available (i.e. it is not allowed to only send padding / padding BSR), when given an UL grant size of “4 byte” or larger [4][5] 
3. Conclusion
In this contribution, the potential issue of minimum UL grant size for RLC data transmission by UEs was addressed, and following are observed / proposed:
Observation1: It is up to UE implementation how much UL grant is required to transmit RLC SDU (segment).

Proposal1: The minimum UL grant size for UEs to transmit RLC data should be specified clearly.
Proposal2: For Rel-8/9, it should be specified that a UE must transmit data when available (i.e. it is not allowed to only send padding / padding BSR), at least when given an UL grant size of “7 byte” or larger [3]
Proposal3: For Rel-10, it should be specified that a UE must transmit data when available (i.e. it is not allowed to only send padding / padding BSR), when given an UL grant size of “4 byte” or larger [4][5] 
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