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1   Introduction
In RAN2#94 meeting, RAN2 has achieved some essential conclusions regarding the make before break handover (Solution2):

=>
Remove options of CAT C and D from the candidate options of solution 2 family.

=>
Remove option 2a and 2b in R2-163863 from the candidate options of solution 2 family

=>
Remove option 6 in R2-163863 from the candidate options of solution 2 family.
So far, only option 1, 4a/4b are remained. In the contribution, we focus on the remained options and discuss the potential issues.
2   Discussion
Figure1 below shows the E-UTRAN handover procedure for Option1, Option 4a and Option 4b:
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Figure 1: Option 1, 4a and 4b
For Option 1, the UE continues downlink and uplink with source eNB until the UE performs RACH to the target eNB. This requires the UE perform downlink synchronization and re-tuning towards the target eNB during receiving data from the source eNB, i.e. the UE needs simultaneous Rx of PSS/SSS/CRS from target cell. 

For Option 4a, the only difference from Option 1 is no RACH. 
For Option 4b, it is assumed that the UE has no capability of simultaneous reception. Hence the source connection is disconnected when the UE begins to perform step 9.2, i.e. the time point① in Figure 1 above.
The three options are summarised in the following Table 1:
Table 1: Summary of Option 1 and 4a/4b
	Options
	UE capability assumption
	Disconnection time point from source
	Interruption time saving

	Option 1
	simultaneous Rx of PSS/SSS/CRS from target cell
	②
	35ms
 (15ms (step 7) + 20ms (step 9.2)

	Option 4a
	simultaneous Rx of PSS/SSS/CRS from target cell
	②
	43.5ms minus the time for pre-scheduled UL grant 
(15ms (step 7) + 20ms (step 9.2) + 2.5ms (step 9.3) + 1ms (step 9.4) + 5ms (step 10) – time_for_pre-scheduled_UL_grant)

	Option 4b
	No simultaneous
	1 
	23.5ms minus the time for pre-scheduled UL grant
 (15ms (step 7) + 2.5ms (step 9.3) + 1ms (step 9.4) + 5ms (step 10) – time_for_pre-scheduled_UL_grant)


From above, 15ms (step7) saving is always here (here called Character 1) for all options. Actually Character 1 is the character of the eNB not the UE, because it just requires the source eNB continues data transmission after sending the HO command message and the UE supports it naturally. If the UE has the capability of simultaneous Rx of PSS/SSS/CRS from target cell, additional 20ms saving is achieved (Character 2). If the RACH procedure can be skipped, 8.5ms minus the time_for_pre-scheduled_UL_grant saving is achieved (Character 3). Therefore, 
· Option 1 is the combination of Character 1 + Character 2;
· Option 4a is the combination of Character 1 + Character 2 + Character 3;

· Option 4b is the combination of Character 1 + Character 3;
It can be seen that the above saving gains can be achieved without TDM schedule which needs the coordination between source eNB and target eNB. TDM schedule may greatly increase the complexity and also requires the network synchronization but achieve unknowable gain. Therefore, we suggest:
Proposal 1: Not to support TDM like schedule.

From the perspective of the UE, the three options are really relevant to two characters: Character 2 and Character 3. It may be better to discuss the characters instead of options. It can be seen that Character 3 is exactly the Solution 1 and actually Solution 2 only introduces one character: Character 2. The two characters are not in conflict and can coexist. The two characters separately make the contribution for the final saving gain. Therefore we suggest that the two characters should be supported in standard. Two kinds of UE capability separately corresponding to the two characters should be considered: simultaneous Rx of PSS/SSS/CRS from target cell and no RACH support. The actual saving gain achieved depends on UE capabilities.
Proposal 2: The following two kinds of UE capability should be considered: 

· simultaneous Rx of PSS/SSS/CRS from target cell;

· no RACH procedure;
There are intra-frequency and inter-frequency handover scenarios. It is likely that the simultaneous Rx capabilities are different for different target frequencies, i.e. the simultaneous Rx capability may be per band/band combination. We observe that if the UE supports no-gap measurement for certain target frequency it may have the simultaneous Rx capability for the target frequency. It seems that the measurement capability related to gap can be used for the purpose and then the dedicated simultaneous Rx is not needed.
Proposal 3: RAN2 to discuss whether the simultaneous Rx capability is per band/band combination. If yes, consider whether the measurement capability related to gap can be used for determining the simultaneous Rx capability. 

In LTE, according to the RLC status report sent by the receiving side the transmitting side confirms whether data is successfully received. However, the RLC status report is triggered only when receiving the polling or the t-Reordering expiration. Seeing Case 1 in the Figure 2, it is likely that many UL data packets are received successfully but not confirmed by the source eNB when the UE disconnects from the source eNB. The UL data packets may be transmitted to the target eNB again before the UE receives the PDCP status report from the target eNB, especially in the non-ideal X2 backhaul scenario. The duplication transmission takes away the part of saving gains. If the source eNB can send RLC status report to the UE before the UE disconnecting from the source eNB, the duplication transmission can be greatly reduced, seeing Case 2 in the Figure 2. Similarly, the UE also can send the RLC status report to the source eNB before disconnection if the UE happens to get enough UL resource to include the RLC status report with UL data.
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Figure 2: An example for duplication transmission
Proposal 4: RAN2 to discuss how to reduce the duplication transmission, e.g. for DL the UE can send a RLC status report to the source eNB before disconnection, for UL the source eNB can send a RLC status report to the UE before stopping the data scheduling.
3   Conclusion
In this contribution, we focus on the remained options on Solution 2 and discuss the potential issues, and propose:
Proposal 1: Not to support TDM like schedule.

Proposal 2: The following two kinds of UE capability should be considered: 

· simultaneous Rx of PSS/SSS/CRS from target cell;

· no RACH procedure;
Proposal 3: RAN2 to discuss whether the simultaneous Rx capability is per band/band combination. If yes, consider whether the measurement capability related to gap can be used for determining the simultaneous Rx capability. 

Proposal 4: RAN2 to discuss how to reduce the duplication transmission, e.g. for DL the UE can send a RLC status report to the source eNB before disconnection, for UL the source eNB can send a RLC status report to the UE before stopping the data scheduling.
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