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1. Introduction
In the current RAN2 agreement, either the MAC PDU or the L1/L2 control channel can be used for a UL Sync Request for DL Data Arrival. In this contribution, we show three methods (a timer based L1/L2 control channel method, a special sequence based L1/L2 control channel method, and a MAC control PDU method) and do a comparison of these 3 methods (e.g., whether they can be applicable for the UL Sync Request described in [2]). We think that a timer based L1/L2 control channel approach should be avoided, as a minimum, and we propose either a MAC control PDU or an L1/L2 control channel format with a special sequence.
2. Alternatives for UL Sync Request
2.1. A timer based format for L1/L2 control channel
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Figure 1 : UL Sync Request by a timer based L1/L2 control channel
Figure 1 shows the UL Sync Request transmitted by a timer based L1/L2 control channel. If the Sync Timer of the UE is expired, the UE monitors the L1/L2 control channel for a special format. This timer based L1/L2 control channel format includes the C-RNTI and the UL Sync Request as a minimum. If the UE and the eNB manage the UL Sync State of the UE by a Sync Timer, the UL Sync Request could be transmitted by an L1/L2 control channel format optimised for UL Sync Request. However, this method cannot be used for a UL Sync Request in the case of a non-timer-expired UE triggered by the eNB during DL/UL transmission, as described in [2]. And this method adds a new format for the L1/L2 control channel, so it would increase the complexity of UE blind detection.
2.2. A special sequence based format of the L1/L2 control channel
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Figure 2 : UL Sync Request by a special sequence based L1/L2 control channel
Figure 2 shows that the UL Sync Request is transmitted by a special sequence based L1/L2 control channel format. The UE detects the L1/L2 control channel format including a special sequence (e.g., Resource Assignment being set to all zeroes), and thus the UE can decode the UL Sync Request including a Dedicated PRACH Signature in the remaining payload. This method can support the usage of the UL Sync Request to a non-timer-expired UE during DL/UL transmission unlike a timer based approach. 
2.3. MAC control PDU 
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Figure 3 : UL Sync Request by MAC control PDU

Figure 3 shows that the UL Sync Request is transmitted by the MAC control PDU, which may include a Dedicated PRACH Signature. This method would have flexibility and extendibility for the contents of the UL Sync Request, since the MAC control PDU can contain more information. This MAC control PDU is transported by the DL-SCH, so normally the HARQ procedure would run. However, HARQ ACK/NACK transmission should be prohibited due to an Out of UL Sync of the UE. In the case that the UE and the eNB manage the UL Sync State of the UE by a Sync Timer, the UE can disable transmission of the HARQ ACK/NACK. However, in the case that the eNB transmits the UL Sync Request to a non-timer-expired UE during DL/UL transmission [2], it might be impossible for UE to disable transmission of the HARQ ACK/NACK. It is a RAN1 issue whether this problem of unsynchronised ACK/NACK transmissions is serious or not, so we recommend asking RAN1 this question by LS.
3. Comparison of the 3 methods for carrying the UL Sync Request
Table 1: Comparison
	
	Timer based L1/L2
	Sequence based L1/L2
	MAC control PDU

	Impacts
	Blind Detection for L1/L2 control channel
	Decoding of L1/L2 control channel
	HARQ process

	Overhead
	Low (possibly a special small format of L1/L2 control channel)
	Low (the same payload size as normal L1/L2 control channel)
	High

	Flexibility of contents
	Low
	Low
	High

	UL Sync Request to non-timer-expired UE [2]
	impossible
	possible
	possible


As indicated by this comparison, the Timer based L1/L2 control channel method should not be adopted because of an inability to support a UL Sync Request in the UL Sync Maintenance State. Which of the remaining 2 - Sequence based L1/L2 control channel method or MAC control PDU - is the best solution depends on the contents of the UL Sync Request. If the UL Sync Request needs over 40 bits including the control information as well as Dedicated PRACH Signature, the MAC control PDU would be better. And the overhead of MAC control PDU would not be so serious, since UL Sync Request is not transmitted so frequently.
4. Proposal

We showed three methods for UL Sync Request transmission and compared them. The following is a summary of our proposals-
Proposal: The UL Sync Request is transmitted by either the MAC control PDU or the L1/L2 control channel including a special sequence, and only one of these should be selected.
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