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1      Introduction
During last RAN2#93bis meeting, some discussion for RACH-less handover was started. RAN2 sent an LS to RAN1, 3 and 4 working group to ask the feasibility of obtaining TA and power ramping issue. However, UL grant has not been discussed. In this contribution, we would like to discuss different options for the UL grant for RACH-less solution.
2      Discussion
In solution 1 in [2], it is suggested to remove the RACH procedure. In order to remove RACH procedure, the UE will need to have the following: 
a. Timing advance

b. Power control

c. Uplink grant for RRCConnectionReconfigurationComplete
While waiting RAN1, 3 and 4 working group reply for the feasibility for the TA and power control, this paper discusses the last issue, how the UE can obtain UL grant to transmit RRCConnectionReconfigurationComplete message to target eNB to complete the handover. Below are the options:

· Option A: UL grant is scheduled with (E)PDCCH from Target eNB. Target eNB decides a “handover subframe” when the UE should start listening to target eNB for uplink grant.
When the target eNB sends the handover acknowledgement to the source eNB, it includes the “handover” sub-frame information. Source eNB stops downlink transmission and the UE stops reception from the source eNB at the handover sub-frame. The UE then starts listening to target eNB for UL grant.
· Option B1: Target eNB pre-allocated ONE UL grant. 
In this option, the eNB pre-allocated ONE UL grant to the UE in the container and send it to the UE via mobility control information. The network has to estimate when the UE is ready to handover to target eNB so the UE will not miss the UL grant. The UE will stop communication with source eNB and send the RRCConnectionReconfigurationComplete message to complete the handover in the pre-allocated UL grant.

· Option B2: Target eNB pre-allocated periodic UL grant. 
In this option, the eNB pre-allocated a periodic UL grant to the UE and send the related information (such as periodicity) in the container and send it to the UE via mobility control information. When the UE is ready to switch to the target eNB, it can use the earliest pre-allocated UL grant to send the RRCConnectionReconfigurationComplete message to complete the handover. The source eNB will stop downlink transmission when it thinks the UE handover to target eNB.
· Option C: UE stops source eNB reception upon receiving HO command.
In this option, the source eNB and UE will follow current LTE procedure. The source eNB will stop transmitting data to the UE and the UE will stop its reception. Then the UE will listen for the UL grant from target eNB and complete the handover.

· Option D: UE receives data from source eNB while monitoring UL grant from target eNB. UE sends the RRCConnectionReconfiguration message in the UL grant to complete handover.

	
	Option A: handover subframe
	Option B1: 

pre-allocated ONE UL grant
	Option B2: 
pre-allocated periodic UL grant
	Option C: 
stop source eNB when receiving HO command
	Option D:
Simultaneously connects to both eNode Bs

	Interruption time saving
	Medium-Low
	Medium-Low
	Medium-High
	Low
	High

	Limitation
	None
	None
	None
	None
	UE will needs to be capable of simultaneous transmit and receive from and to both eNode Bs.

	Drawbacks
	If the handover subframe is early, it results in higher interruption time. If the handover subframe is later, the UE may lose source eNB signal.
	If the UE is not ready, the UE will miss the UL grant. If the UL grant is too late, the UE will lost source eNB data transmission.
	Allocate multiple UL grants to one UE may use more resource. To limit this, once the UE grabs the UL grant, eNB should cancel the allocation.
	Very high interruption time at the UE
	UE implementation complexity


Proposal: RAN2 to adopt option B2 to get UL grant for RACH-less solution.
3      Conclusion
In this contribution, we discuss different options for the UL grant for RACH-less solution. After comparing different options, we propose RAN2 to adopt option B2 to get UL grant for RACH-less solution.

Proposal: RAN2 to adopt option B2 to get UL grant for RACH-less solution.
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