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1
Introduction
RAN2 has already agreed to support contention-free UL resynchronization procedure using dedicated preamble for resuming of DL data transmission and intra-LTE handover. Currently for intra-LTE handover, it has been agreed that the dedicated preamble is included in handover command. On the other hand, it is still FFS how to allocate the dedicated preamble for UL resynchronisation on arrival of DL data for a UE which is assumed not to be in UL sync (MAC PDU or L1/L2 control). In this contribution, we compare alternatives and show our preference. 
2
Discussion
We discuss how to allocate the dedicated preamble for UL resynchronisation on arrival of DL data for a UE which is assumed not to be in UL sync (MAC PDU or L1/L2 control). In the case of L1/L2 control, an additional 1 bit flag may be needed to indicate to a UE whether an L1/L2 control is used for allocation of the dedicated preamble. For example, when the 1 bit flag is “1”, its L1/L2 control for UL grant is intended for the allocation of the dedicated preamble. As shown in [1], this additional 1 bit flag may not be needed by reuse of normal UL grant. In the case of MAC PDU, the additional definition may or may not be needed in the LCID field of MAC PDU. We compare the alternatives and summarize the comparison result in Table 1.
· Overhead 

· L1/L2 control w/ additional 1 bit flag
· Smaller than that in case of MAC PDU, because of no use of PUSCH. 
· However, in most cases this flag is e.g. “0”, i.e. L1/L2 control for UL grant is used as normal grant. 

· Moreover, if the eNB does not support the allocation of dedicated preamble for DL resuming, this flag will be waste, i.e. this flag is 100 % e.g. “0”.

· L1/L2 control w/o additional 1 bit flag
· Smaller than others.
· MAC PDU

· Additional LCID does not need to be defined, if all types of MAC control elements have same LCID. (our preference)

· Additional LCID needs to be defined, if each type of MAC control element has different LCID.
· Larger than that in case of L1/L2 control, because PUSCH is also used.

· However, since the frequency of the allocation of dedicated preamble for DL resuming would be low, overhead issue would not be a large problem. For instance, assuming 400 UEs are active in a cell and each UE has 1 DL resuming per 5 seconds, the probability of occurrence of DL resuming per TTI is 0.08 on an average.
· Reliability 

· L1/L2 control w/ and w/o additional 1 bit flag
· Normally the target error rate of L1/L2 control is higher than that of MAC PDU at a first transmission. 

· MA PDU
· With some optimization with respect to e.g. MCS, the achievable error rate could be close to L1/L2 control at a first transmission.

· Flexibility to perform inclusion of necessary information
· Candidates for necessary information in allocation of dedicated preamble (FFS): 
· Signature index to be used (mandatory)

· Validity period (mandatory or optional)

· Initial transmission power (optional)
· Maximum number of retransmission (optional)
· PRACH resource, if RAN2 agree that dedicated resource can be used for non-contention based access. (optional)
· L1/L2 control w/ additional 1 bit flag
· Smaller than MAC PDU and larger than L1/L2 control w/o additional flag

· L1/L2 control w/o additional 1 bit flag

· Smaller than others, because a certain field, e.g. data size, is used for interpretation of types of UL grant, i.e. normal UL grant or dedicated preamble allocation. 
· MAC PDU
· Larger than others.
From the overhead point of view, L1/L2 control is preferable, but considering that the expected frequency of allocation of dedicated preamble for DL resuming would be low, the overhead due to use of MAC PDU may not be a large problem. While, from the reliability point of view, although the target reliability of L1/L2 control is higher than that of MAC PUD at a fist transmission basically, in the case of allocation of dedicated preamble the reliability can be raised by applying some optimizations, e.g. use of lower MCS. Furthermore, from the flexibility to perform inclusion of necessary information point of view, MAC PDU has higher flexibility than L1/L2 control. From the discussion above, we prefer MAC PDU to L1/L2 control for the allocation of dedicated preambles.

Proposal: The dedicated preamble is allocated via MAC PDU. 
Table 1 Comparison of channel used for allocation of dedicated preamble 
	
	L1/L2 control 
	MAC PDU

	Additional 1 bit flag in L1/L2 control channel
	i) Necessary
ii) Unnecessary if an implicit  rule can be used [1]
	Unnecessary 

	Additional definition in LCID field
	- 
	i) Unnecessary 

ii) Necessary if each type of MAC control element has the different LCID.

	Required resource
	Smaller
	Larger

	Target reliability of 1st transmission
	Higher
	Maybe lower. 
However, can be higher, if some optimizations, e.g. low MCS, are applied.

	Flexibility to perform inclusion of necessary information
	Smaller
	Larger


3
Conclusion
In this contribution we discuss the allocation of dedicated preamble. We propose that RAN2 discuss how to allocate a dedicated preamble based on the discussion above and capture our proposal in the specification.
Proposal: The dedicated preamble is allocated via MAC PDU. 
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