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1. Introduction 
In this contribution, we provide further details of Option 6 in [93bis#28][LTE/Mobility enhancement] Discussion on solution 2 family [1]. We discuss 10 advantages [2] that we can get from Option 6 for Solution 2, in detail.
2. Further Details of Option 6 for Solution 2
2.1 Option 6: solution 2 with the indication from the UE [2, 3] 
This clause is an excerpt from the report of [93bis#28][LTE/Mobility enhancement] e-mail discussion [1].
Excerpts from TR 36.881 [4]:

“When RACH is completed successfully at the target eNB, the source eNB should be made aware that it can stop transmissions to the UE. This indication can come from the UE or from the target eNB with the X2 option being more efficient due to better reliability.”

Option 6 is a solution 2 with the indication from the UE. This option can reduce data interruption during handover by not releasing the connection to the source eNB until handover is executed or completed at the UE. With this option, the time when the source eNB stops sending data to the UE and the time when the UE disconnects from the source cell can be synchronized. After receiving the handover command, the UE does not execute a handover immediately unlike in current specifications, but communicates with the source eNB before some pre-defined event. Also, the source eNB keeps sending data to the UE until that event. If the pre-defined event is triggered, then the UE sends a handover indication notifying the source eNB of an immediate handover execution or a handover completion. The source eNB can start data forwarding and send SN Status Transfer to the target eNB after receiving a handover indication from the UE.

In no simultaneous transmission/reception towards source/target eNB case (Category A), the pre-defined event can be the downlink synchronization (case 0). In simultaneous reception towards source (PDCCH/PDSCH) and target (PSS/SSS/CRS) case (Category B), the pre-defined event can be the first transmission of random access preamble to the target eNB (case I). In simultaneous transmission/reception towards source/target eNB (except for PUCCH/PUSCH) case (Category C), the pre-defined event can be the success of random access procedure in the target cell (case II). In simultaneous transmission/reception towards source/target eNB case (Category D), the pre-defined event can be after transmission of a handover complete to the target eNB (case III).

Even if the transmission of handover indication fails, the UE can execute a handover successfully to the target eNB. Then, the target eNB can request the source eNB to perform data forwarding, sending X2 handover indication. The source eNB can start data forwarding and send SN Status Transfer to the target eNB after receiving a handover indication from the target eNB.
2.1.1 Scenario 1: handover of SC (Single Connectivity) 
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Figure 1. Option 6 - handover procedure of SC
Table 1. Summary of DL/UL transmission from/to a particular eNB in SC handover
	Scenario
	DL/UL channels
	Phase
	Interruption time

	
	
	Phase I
	Phase II

Step 7~9.2
	Phase III

Step 9.3~10
	Phase IV

Step 11
	

	Legacy handover of SC
	eNB1/

Source eNB
	DL: PDCCH / PDSCH
UL: PUCCH / PUSCH 
	-
	-
	-
	Step 7~11

(49.5ms)

	
	eNB2/

Target eNB
	-
	DL: PSS/SSS/CRS
	DL: PDCCH / PDSCH
UL: PRACH
	DL: PDCCH / PDSCH
UL: PUCCH / PUSCH
	

	Option 6 handover of SC
Case 0
	
	
	Step 7
	Step 9.1~9.2
	
	
	Step 9.2~11

(34.5ms)

	
	eNB1/

Source eNB
	DL: PDCCH / PDSCH
UL: PUCCH / PUSCH 
	DL: PDCCH / PDSCH
UL: PUCCH / PUSCH

(HO Indication)
	-
	-
	-
	

	
	eNB2/

Target eNB
	-
	
	DL: PSS/SSS/CRS
	DL: PDCCH / PDSCH
UL: PRACH
	DL: PDCCH / PDSCH
UL: PUCCH / PUSCH
	

	Option 6 handover of SC
Case I
	eNB1/

Source eNB
	DL: PDCCH / PDSCH
UL: PUCCH / PUSCH 
	DL: PDCCH / PDSCH
UL: PUCCH / PUSCH

(HO Indication) 
	-
	-
	Step 9.3~11

(14.5ms)

	
	eNB2/

Target eNB
	-
	DL: PSS/SSS/CRS
	DL: PDCCH / PDSCH
UL: PRACH
	DL: PDCCH / PDSCH
UL: PUCCH / PUSCH
	

	Option 6 handover of SC
Case II
	eNB1/

Source eNB
	DL: PDCCH / PDSCH
UL: PUCCH / PUSCH 
	DL: PDCCH / PDSCH
UL: PUCCH / PUSCH
	DL: PDCCH / PDSCH
UL: PUCCH / PUSCH

(HO Indication)
	-
	Step 11

(6ms)

	
	eNB2/

Target eNB
	-
	DL: PSS/SSS/CRS
	DL: PDCCH / PDSCH
UL: PRACH
	DL: PDCCH / PDSCH
UL: PUCCH / PUSCH
	

	Option 6 handover of SC
Case III
	eNB1/

Source eNB
	DL: PDCCH / PDSCH
UL: PUCCH / PUSCH 
	DL: PDCCH / PDSCH
UL: PUCCH / PUSCH
	DL: PDCCH / PDSCH
UL: PUCCH / PUSCH


	DL: PDCCH / PDSCH
UL: PUCCH / PUSCH

(HO Indication)
	-

(0ms)

	
	eNB2/

Target eNB
	-
	DL: PSS/SSS/CRS
	DL: PDCCH / PDSCH
UL: PRACH
	DL: PDCCH / PDSCH
UL: PUCCH / PUSCH
	


· The data forwarding: The source eNB can start data forwarding and send SN Status Transfer to the target eNB after receiving a handover indication from the UE.
· The interruption analysis:

· Legacy: 49.5ms (15ms (step 7) + 20ms (step 9.2) + 2.5ms (step 9.3) + 1ms (step 9.4) + 5ms (step 10) + 6ms (step 11))

· Case 0: 34.5ms (20ms (step 9.2) + 2.5ms (step 9.3) + 1ms (step 9.4) + 5ms (step 10) + 6ms (step 11))

· Case I: 14.5ms (2.5ms (step 9.3) + 1ms (step 9.4) + 5ms (step 10) + 6ms (step 11)) - optionally 2.5ms (step 9.3), with further optimization of considering PRACH occasion in the target cell

· Case II: 6ms (6ms (step 11))
· Case III: 0ms (-)

· UE/network behaviors
· Case 0: The UE should perform step 7 while continues TX/RX operation with the source eNB.

· Case I: The UE should perform step 9.2 while continues TX/RX operation with the source eNB.

· Case II: The UE should be capable of simultaneous RX or TDM-based RX operation with the source eNB and the target eNB.

· Case III: The UE should be capable of simultaneous TX/RX operation with the source eNB and the target eNB.

2.1.2 Scenario 2: handover of DC (Dual Connectivity)
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Figure 2. Option 6 - handover procedure of DC
Table 2. Summary of DL/UL transmission from/to a particular eNB in DC handover
	Scenario
	DL/UL Channels
	Phase
	Interruption Time

	
	
	Phase I
	Phase II
	Phase III
	Phase IV
	

	Legacy handover of DC
	Source MeNB
	DL: PDCCH / PDSCH
UL: PUCCH / PUSCH
	-
	-
	-
	Step 7~11

(49.5ms)

	
	Source SeNB
	DL: PDCCH / PDSCH
UL: PUCCH / PUSCH
	-
	-
	-
	

	
	Target MeNB
	
	DL: PSS/SSS/CRS
	DL: PDCCH / PDSCH
UL: PRACH
	DL: PDCCH / PDSCH
UL: PUCCH / PUSCH
	

	
	Target SeNB
	
	DL: PSS/SSS/CRS
	DL: PDCCH / PDSCH
UL: PRACH
	DL: PDCCH / PDSCH
UL: PUCCH / PUSCH
	

	Option 6  handover of DC
Case 0/I
	Source MeNB
	DL: PDCCH / PDSCH
UL: PUCCH / PUSCH
	DL: PDCCH / PDSCH
UL: PUCCH / PUSCH

(HO Indication)
	-
	-
	Step 9.3~11

(14.5ms)

	
	Source SeNB
	DL: PDCCH / PDSCH
UL: PUCCH / PUSCH
	DL: PDCCH / PDSCH
UL: PUCCH / PUSCH

(HO Indication)
	-
	-
	

	
	Target MeNB
	
	DL: PSS/SSS/CRS
	DL: PDCCH / PDSCH
UL: PRACH
	DL: PDCCH / PDSCH
UL: PUCCH / PUSCH
	

	
	Target SeNB
	
	DL: PSS/SSS/CRS
	DL: PDCCH / PDSCH
UL: PRACH
	DL: PDCCH / PDSCH
UL: PUCCH / PUSCH
	

	Option 6  handover of DC
Case II
	Source MeNB
	DL: PDCCH / PDSCH
UL: PUCCH / PUSCH
	DL: PDCCH / PDSCH
UL: PUCCH / PUSCH


	DL: PDCCH / PDSCH
UL: PUCCH / PUSCH

(HO Indication)
	-
	Step 11

(6ms)

	
	Source SeNB
	DL: PDCCH / PDSCH
UL: PUCCH / PUSCH
	DL: PDCCH / PDSCH
UL: PUCCH / PUSCH


	DL: PDCCH / PDSCH
UL: PUCCH / PUSCH

(HO Indication)
	-
	

	
	Target MeNB
	
	DL: PSS/SSS/CRS
	DL: PDCCH / PDSCH
UL: PRACH
	DL: PDCCH / PDSCH
UL: PUCCH / PUSCH
	

	
	Target SeNB
	
	DL: PSS/SSS/CRS
	DL: PDCCH / PDSCH
UL: PRACH
	DL: PDCCH / PDSCH
UL: PUCCH / PUSCH
	

	Option 6 handover of DC
Case III
	Source MeNB
	DL: PDCCH / PDSCH
UL: PUCCH / PUSCH
	DL: PDCCH / PDSCH
UL: PUCCH / PUSCH


	DL: PDCCH / PDSCH
UL: PUCCH / PUSCH


	DL: PDCCH / PDSCH
UL: PUCCH / PUSCH

(HO Indication)
	-

(0ms)

	
	Source SeNB
	DL: PDCCH / PDSCH
UL: PUCCH / PUSCH
	DL: PDCCH / PDSCH
UL: PUCCH / PUSCH


	DL: PDCCH / PDSCH
UL: PUCCH / PUSCH


	DL: PDCCH / PDSCH
UL: PUCCH / PUSCH

(HO Indication)
	

	
	Target MeNB
	
	DL: PSS/SSS/CRS
	DL: PDCCH / PDSCH
UL: PRACH
	DL: PDCCH / PDSCH
UL: PUCCH / PUSCH
	

	
	Target SeNB
	
	DL: PSS/SSS/CRS
	DL: PDCCH / PDSCH
UL: PRACH
	DL: PDCCH / PDSCH
UL: PUCCH / PUSCH
	


· The data forwarding: The source eNB can start data forwarding and send SN Status Transfer to the target eNB after receiving a handover indication from the UE.
· The interruption analysis:

· Legacy: 49.5ms (15ms (step 7) + 20ms (step 9.2) + 2.5ms (step 9.3) + 1ms (step 9.4) + 5ms (step 10) + 6ms (step 11))

· Case 0: 34.5ms (20ms (step 9.2) + 2.5ms (step 9.3) + 1ms (step 9.4) + 5ms (step 10) + 6ms (step 11))

· Case I: 14.5ms (2.5ms (step 9.3) + 1ms (step 9.4) + 5ms (step 10) + 6ms (step 11)) - optionally 2.5ms (step 9.3), with further optimization of considering PRACH occasion in the target cell

· Case II: 6ms (6ms (step 11))
· Case III: 0ms (-)

· UE/network behaviors
· Case 0: The UE should perform step 7 while continues TX/RX operation with the source eNB.

· Case I: The UE should perform step 9.2 while continues TX/RX operation with the source eNB.

· Case II: The UE should be capable of simultaneous RX or TDM-based RX operation with the source eNB and the target eNB.

· Case III: The UE should be capable of simultaneous TX/RX operation with the source eNB and the target eNB.
2.1.3 Scenario 3: Change of SeNB
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Figure 3. Option 6 - Change of SeNB 

Table 3. Summary of DL/UL transmission from/to a particular eNB in Change of SeNB
	Scenario
	DL/UL channels
	Phase
	Interruption Time

(SCG bearer)

	
	
	Phase I
	Phase II
	Phase III
	

	Legacy Change of SeNB
	Source MeNB
	DL: PDCCH / PDSCH
UL: PUCCH / PUSCH 
	DL: PDCCH / PDSCH
UL: PUCCH / PUSCH
	DL: PDCCH / PDSCH
UL: PUCCH / PUSCH
	Step 7~10

(43.5ms)

	
	Source SeNB
	DL: PDCCH / PDSCH
UL: PUCCH / PUSCH
	-
	-
	

	
	Target SeNB
	
	DL: PSS/SSS/CRS
	DL: PDCCH / PDSCH
UL: PRACH / PUCCH / PUSCH
	

	Option 6  Change of SeNB

Case 0/I
	Source MeNB
	DL: PDCCH / PDSCH
UL: PUCCH / PUSCH 
	DL: PDCCH / PDSCH
UL: PUCCH / PUSCH
	DL: PDCCH / PDSCH
UL: PUCCH / PUSCH
	Step 9.3~10

(8.5ms)

	
	Source SeNB
	DL: PDCCH / PDSCH
UL: PUCCH / PUSCH
	DL: PDCCH / PDSCH
UL: PUCCH / PUSCH

(SeNB change Indication)
	-
	

	
	Target SeNB
	
	DL: PSS/SSS/CRS
	DL: PDCCH / PDSCH
UL: PRACH / PUCCH / PUSCH
	

	Option 6  Change of SeNB

/IIICase III: Dual TX/RX UE
	Source MeNB
	DL: PDCCH / PDSCH
UL: PUCCH / PUSCH 
	DL: PDCCH / PDSCH
UL: PUCCH / PUSCH
	DL: PDCCH / PDSCH
UL: PUCCH / PUSCH
	-

(0ms)

	
	Source SeNB
	DL: PDCCH / PDSCH
UL: PUCCH / PUSCH
	DL: PDCCH / PDSCH
UL: PUCCH / PUSCH


	DL: PDCCH / PDSCH
UL: PUCCH / PUSCH

(SeNB change Indication)
	

	
	Target SeNB
	
	DL: PSS/SSS/CRS
	DL: PDCCH / PDSCH
UL: PRACH / PUCCH / PUSCH
	


· The data forwarding: The source eNB can start data forwarding and send SN Status Transfer to the target eNB after receiving a SeNB change indication. Note: The MeNB can send a SeNB change indication to the source SeNB after receiving of RRCConnectionReconfigurationComplete from the UE or the UE may send a SeNB change indication to the source SeNB directly.

· The interruption analysis:

· Legacy: 43.5ms (15ms (step 7) + 20ms (step 9.2) + 2.5ms (step 9.3) + 1ms (step 9.4) + 5ms (step 10))

· Case 0: 28.5ms (20ms (step 9.2) + 2.5ms (step 9.3) + 1ms (step 9.4) + 5ms (step 10))

· Case I: 8.5ms (2.5ms (step 9.3) + 1ms (step 9.4) + 5ms (step 10)) - optionally 2.5ms (step 9.3), with further optimization of considering PRACH occasion in the target cell

· Case II: 0ms (-)

· Case III: 0ms (-)

· UE/network behaviors
· Case 0: The UE should perform step 7 while continues TX/RX operation with the source eNB.

· Case I: The UE should perform step 9.2 while continues TX/RX operation with the source eNB.

· Case II: The UE should be capable of simultaneous RX or TDM-based RX operation with the source eNB and the target eNB.

· Case III: The UE should be capable of simultaneous TX/RX operation with the source eNB and the target eNB.
Observation 1: Option 6 is a solution 2 with Uu handover indication and X2 handover indication is used in abnormal case of a transmission failure of a Uu handover indication.
Observation 2: Option 6 is applicable for both intra- and inter-frequency mobility scenarios including handover of SC/DC and change of SeNB, in the same way for all “Category”.
2.2 10 Advantages from Option 6 

1. With Option 6, we can implement “synchronized handover”. In synchronized handover, the time when the source eNB stops sending data to the UE and the time when the UE disconnects from the source cell can be synchronized. (Clause 3.1 in [3])
2. With Option 6, the source eNB can keep sending data to the UE during handover just before the Handover Indication from the UE and therefore the service interruption time can be reduced. (Clause 3.1 in [3])

In legacy handover, the source eNB may still send data to the UE while forwarding them to the target eNB, but this can result in the waste of DL resources if the UE has already disconnected from the source cell. If the source eNB stop sending data to the UE immediately after sending the handover command to the UE, then the service interruption time can be increased. Therefore, there is a trade-off between the service interruption time and the waste of DL resources. Whereas synchronized handover can reduce the service interruption time without the waste of DL resources.
Observation 3: Option 6 can implement synchronized handover which can reduce the service interruption time without the waste of DL resources.
3. With Option 6, the mobility interruption time can be minimized with the minimal amount of X2 data forwarding in case of the UE without support of the simultaneous TX/RX or TDM TX/RX operation. (Clause 3.2 and 3.3 in [3])
Table 4 shows the performance comparison of handover of SC without support of the simultaneous TX/RX. In Solution 2 with X2 Handover Indication case, X2 Handover Indication after handover complete is assumed. The best performance is highlighted in blue and bold. 
Table 4. Performance Comparison of handover of SC without simultaneous TX/RX 
	
	Interruption Time (ms)
	Duration of Data Forwarding (ms)
	Duration of the waste of DL resources (ms)

	Legacy HO in case stop sending data to UE
	MAX(49.5, X2)
	MAX(49.5, X2) + 2 * S1
	0

	Legacy HO in case still sending data to UE
	MAX(34.5, X2)
	MAX(49.5, X2) + 2 * S1
	MAX(34.5, X2) + 2 * S1

	Option 6 (Case I)
	MAX(14.5, X2)
	MAX(14.5, X2) + 2 * S1
	0

	Solution 2 with X2 Handover Indication
	MAX(14.5, 2 * X2)
	2 * S1
	14.5 + X2


Observation 4: With Option 6, the mobility interruption time can be minimized with the minimal amount of X2 data forwarding without the waste of DL resources, in case of the UE without support of the simultaneous TX/RX.
4. With Option 6, the mobility interruption time can be 0 ms with the minimal amount of X2 data forwarding in case of the UE with support the simultaneous TX/RX or TDM TX/RX operation.
Table 5 shows the performance comparison of handover of SC with support of the simultaneous TX/RX except legacy HO case. In Option 6 (Case III) and Solution 2 with X2 Handover Indication case, it is assumed that the UE disconnects from the source cell after receiving the first data from the target cell or sending the handover complete, i.e., 0 / X2 means 0 in the former case or X2 in the latter case. The best performance is highlighted in blue and bold. 
Table 5. Performance Comparison of handover of SC with simultaneous TX/RX
	
	Interruption Time (ms)
	Duration of Data Forwarding (ms)
	Duration of the waste of DL resources (ms)

	Legacy HO in case stop sending data to UE
	MAX(49.5, X2)
	MAX(49.5, X2) + 2 * S1
	0

	Legacy HO in case still sending data to UE
	MAX(34.5, X2)
	MAX(49.5, X2) + 2 * S1
	MAX(34.5, X2) + 2 * S1

	Option 6 (Case III)
	0 / X2
	2 * S1
	0 / 0

	Solution 2 with X2 Handover Indication
	0 / 2 * X2
	2 * S1
	0 / X2


Observation 5: With Option 6, the mobility interruption time can be minimized with the minimal amount of X2 data forwarding without the waste of DL resources, in case of the UE with support of the simultaneous TX/RX.
5. With Option 6 and an extension of early handover command solution, the probability of HOF is always zero regardless of the UE speed and the size of HO region, theoretically. (Clause Annex C.3 in [3])
As an extreme case, in unidirectional SFN deployment in high-speed scenario, it is very challenging for UE to successfully transmit measurement report or receive handover command [5]. With Option 6 and an extension of early handover command solution, the UE can successfully transmit measurement report or receive handover command when SINR level for the serving cell is high and transmit handover indication when SINR level for the target cell is high as shown in Figure 4. The transmission of handover indication may suffer from a failure when SINR level for the serving cell is low. However, a UL transmission can be more reliable than a DL by reason that in UL, there should not be a severe inter-cell communication problem and it can be assumed to be power controlled towards serving cell [6]. Even if the transmission of handover indication fails, the UE can execute a handover successfully to the target eNB and the target eNB sends X2 handover indication to the serving eNB, as stated in clause 3.5 in [3].
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Figure 4. Option 6 in Unidirectional SFN Deployment in High-Speed Scenario
Observation 6: With Option 6 and an extension of early handover command solution, the probability of HOF is always zero regardless of the UE speed and the size of HO region, theoretically.
6. With Option 6 and an extension of early handover command solution, we can solve the trade-off between the HOF rate and the PP rate, achieving zero HOF rate without increasing the PP rate. (Clause Annex C.4 in [3])
7. With Option 6 and an extension of keeping fast moving users out of small cells, this solution can accomplish zero HOF rate and zero PP rate simultaneously. (Clause Annex C.4 in [3])
We derived the handover performance metrics such as HOF and PP probabilities of LTE and this solution through the theoretical analysis as stated in the clause Annex C.4 in [3]. Figure 5 shows the numerical results of MUE HOF, PUE HOF, and PP probabilities in case of macro-pico distance of 75 m. In short, with LTE HO, the smaller the macro-pico distance and the higher the UE speed, the higher the HOF rate and PP rate yields, but this is not the case of this solution where the probability of HOF is always zero regardless of the macro-pico distance and the UE speed. 

The numerical results demonstrate that this solution can solve the trade-off between the HOF rate and the PP rate, achieving zero HOF rate without increasing the PP rate. With this solution, the probability of MUE HOF and PUE HOF is always zero regardless of the macro-pico distance and the UE velocity. The UE speed has no significant impact on the HO performance, and it is different from the common observation that high-speed UEs suffer much higher HOF rate than low-speed UEs [7]. And, the probability of PP is the lowest in all cases with this solution. It is also different from the common understanding that there is a trade-off between an aggressive HO parameter use to decrease the HOF rate and the amount of PPs [7].
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Figure 5. MUE HOF, PUE HOF, and PP rates (macro-pico distance = 75 m)
Observation 7: With Option 6 and an extension of early handover command solution, we can solve the trade-off between the HOF rate and the PP rate, achieving zero HOF rate without increasing the PP rate.
8. With Option 6 and an extension of early handover command solution, we can achieve the effect of sophisticated HO parameter tuning, automatically adjusted to the UE speed and the size of HO region, without conscious effort. (Clause Annex C.5 in [3])
9. With Option 6 and an extension of early handover command solution, multiple HO preparations are helpful for a successful HO as well as a successful re-establishment. (Clause Annex C.6 in [3])
Excerpts from [8]:

Consequently, if UE can do the preparation procedure before the actual SCG change happening the service interruption can be reduced. In detail, not doing this procedure at every handover occasion but pre-reservation of radio resource and pre-distribution of the UE context to the possible target PScells would significantly reduce the interruption time. By keeping the potential target PScells ready to be accessed by already known UE, this can be achieved. This is also aligned with make-before-break doctrine described in objective [9]. The details on maintaining and updating these Pscell candidates and UE operation such as indicating to the target Pscell of interest can be studied further.
Option 6 with an extension of early handover command solution can support the feature of multiple handover preparations inherently and gives a cell selection opportunity to the UE based on multiple handover preparations decided by the source eNB. Also, handover preparations are performed earlier before the actual handover or SCG change. Therefore, it can significantly reduce the interruption time as stated in [8].
Observation 8: With Option 6 and an extension of early handover command solution, multiple HO preparations are helpful for a successful HO as well as a successful re-establishment, and earlier HO preparations can significantly reduce the interruption time.
10. With Option 6 and an extension of early handover command solution, we can develop a comprehensive mobility management framework for Next Generation system that is adaptive, flexible and intelligent, to cater for the disparate NextGen mobility requirements.
3. Conclusion
Observation 1: Option 6 is a solution 2 with Uu handover indication and X2 handover indication is used in abnormal case of a transmission failure of a Uu handover indication.
Observation 2: Option 6 is applicable for both intra- and inter-frequency mobility scenarios including handover of SC/DC and change of SeNB, in the same way for all “Category”.
Observation 3: Option 6 can implement synchronized handover which can reduce the service interruption time without the waste of DL resources.
Observation 4: With Option 6, the mobility interruption time can be minimized with the minimal amount of X2 data forwarding without the waste of DL resources, in case of the UE without support of the simultaneous TX/RX.
Observation 5: With Option 6, the mobility interruption time can be minimized with the minimal amount of X2 data forwarding without the waste of DL resources, in case of the UE with support of the simultaneous TX/RX.
Observation 6: With Option 6 and an extension of early handover command solution, the probability of HOF is always zero regardless of the UE speed and the size of HO region, theoretically.
Observation 7: With Option 6 and an extension of early handover command solution, we can solve the trade-off between the HOF rate and the PP rate, achieving zero HOF rate without increasing the PP rate.
Observation 8: With Option 6 and an extension of early handover command solution, multiple HO preparations are helpful for a successful HO as well as a successful re-establishment, and earlier HO preparations can significantly reduce the interruption time.
Proposal 1: RAN2 is kindly requested to consider Option 6 as a candidate option for solution 2 and further discuss it.
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