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1. Introduction
In last meeting, for RACH-less handover solution, TA and UL grant issues were discussed and following agreements were achieved. 

=>
RACH procedure can be avoided at least in some deployments without introducing any new time alignment control or estimation mechanisms because the network knows when the timing alignment is the same for both source and target cells.

=>
Solution 1 is feasible at least in the case of reusing of time alignment values.
=>
RAN2 to adopt option B2 to get UL grant for RACH-less solution. Option B2 is that “Target eNB pre-allocated periodic UL grant”.
In this contribution, we give our further consideration on these two issues. 
2. Discussion
2.1. TA
· Scenario

From RAN1 LS [1], according to the answer of the Q1 (accuracy of TA calculation), we can see the potential applicable scenarios for RACH-less handover without any extra requirements as below:
	1c. For small cell, RACH-less operation by setting TA=0 may be applicable. For intra-eNB handover or some UL CoMP cases, RACH-less operation by reusing the current TA value may be applicable.


Also RAN2 have the similar agreements last meeting on the yellow part. 
In addition, in previous RAN2 meeting, the issue on initial TA=0 applicable for small cell was also proposed with the analysis of feasibility [2]. 

	Carrier aggregation scenario #4 and #5, described in 36.300 [1], features small cells offered by RRHs or repeaters. A likely scenario is that the cell radius of RRHs or repeaters is smaller than half a TA step, i.e. roughly 78 meters; all covered UEs should then use the same TA value.


Observation 1: Without any additional requirement on UE and network, RACH-less handover can be applicable in some scenarios from the TA accuracy’s perspective. 
For the initial NTA used for the transmission in target cell, there are two cases in Table-1. 
Table-1

	Case
	Initial NTA
	Applicable scenarios of RACH-less HO

	1
	stored NTA before the handover
	Intra-eNB HO;  (network side the transmission site is co-located)

Intra-cell HO; 

HO between TPs within one UL CoMP set;

	2
	NTA = 0
	HO to small cell


Proposal 1: Support above two cases in Table-1 for RACH-less HO. 
· Spec impact

According to the current spec, upon receiving HO command, UE RRC will reset MAC; during MAC reset, all timeAlignmentTimers are considered as expiry, and perform RA procedure with the dedicated PRACH/preamble resource explicitly signaled via HO command. 
In RACH-less handover, to support the above two cases, the potential impacts include:
	        TS36.331

1> HO Command should give the indication to indicate the following parameters:

a) HO Type: Legacy HO or RACH-less HO;

b) For RACH-less HO: set NTA to 0 or not; 
(Note: NTA to 0, using NTA=0 for initial transmission; otherwise, using stored NTA for initial transmission.)
2> UE RRC indicates the above two parameters to UE MAC;
TS36.321
1> UE MAC starts pTAG’s timeAlignmentTimer, and set NTA according to the configuration.


Proposal 2: Consider the above spec impacts on TA related operation in stage-3 spec modification. 
2.2. UL grant
To support “Target eNB pre-allocated periodic UL grant” solution, the following aspects needs to be considered:
1) Periodic grant allocation

For the grant carried via HO command, the content (e.g. MCS, PRB allocation) can be similar as that in L1 SPS activation command. In addition, for the periodic information for the grant should also be included. 
Proposal 3: The content of pre-allocated periodic grant in HO command is similar as the combination of L3 SPS configuration and L1 SPS activation command. 
2) Periodic UL grant pattern 

In legacy SPS mechanism, the SPS occasion is calculated according to the following formula defined in MAC spec, and the pattern is determined based on SPS interval (configured in RRC message) and the starting time of the first configured grant based on L1 SPS activation command, which is dynamic. 
	-
consider sequentially that the Nth grant occurs in the subframe for which:

-
(10 * SFN + subframe) = [(10 * SFNstart time + subframestart time) + N * semiPersistSchedIntervalUL + Subframe_Offset * (N modulo 2)] modulo 10240.
Where SFNstart time and subframestart time are the SFN and subframe, respectively, at the time the configured uplink grant were (re-)initialised.


For the UL grant configured via HO command, the legacy formula based on L1 dynamic scheduling is not applicable because the starting time is very difficult to determine.  Alternatively, we can consider the more fixed pattern similar like PRACH configuration, and the fix pattern can be given in the following way. 
The periodic UL grant occurs in the subframe  for which:

(10*SFN+ subframe) modulo periodic_grant_Interval = periodic_grant_Offset

Both the periodic_grant_Interval and periodic_grant_Offset are obtained from the HO command.

In legacy HO, “The UE is not required to determine the SFN of the target PCell by acquiring system information from that cell before performing RACH access in the target PCel.” (Noted in TS36.331), and during the HO UE determines the SFN based on the assumption as below defined in RAN1 spec (TS36.211). Similarly, in RACH-less handover, we can also have the same way for UE to determine the SFN here. 
	UE may for handover purposes assume an absolute value of the relative time difference between radio frame 
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Proposal 4: Adopt the fix pattern as above to determine the pre-allocated UL grant in HO command. 
3) Periodic grant release
There are two options for the grant release:

· Option 1: release via explicit release command from target eNB, similar as SPS release command;

For Option 1, we can reuse the SPS release command. 

In case of the first HO complete message transmission failure; if UE RLC triggers the message retransmission, it can be also transmitted via the pre-allocated UL grant. 
· Option 2: release the resource upon the HO complete message transmitted. 
For Option 2, When UE transmits HO complete message, UE releases the grant autonomously. 

In case of HO complete message transmission failure; if UE RLC triggers the message retransmission, due to no UL grant, UE is required to transmit SR directly to request the UL grant for transmission. 

· Option 3: there is a timer to control the lifetime of the UL grant. 

It can be a new timer or reuse the T304 timer for HO. Upon the timer expiry, UE releases the UL grant. Before  the timer expiry, network can stop the timer/release the UL grant via the explicit command. 
Proposal 5: Propose to discuss the three options for grant release. 
3. Conclusion

According to the analysis in section 2, we propose:
Observation 1: Without any additional requirement on UE and network, RACH-less handover can be applicable in some scenarios from the TA accuracy’s perspective. 

Proposal 1: Support above two cases in Table-1 for RACH-less HO. 
Proposal 2: Consider the above spec impacts on TA related operation in stage-3 spec modification. 
Proposal 3: The content of pre-allocated periodic grant in HO command is similar as the combination of L3 SPS configuration and L1 SPS activation command. 

Proposal 4: Adopt the fix pattern as above to determine the pre-allocated UL grant in HO command. 

Proposal 5: Propose to discuss the three options for grant release. 
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