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1 Introduction
According to the email discussion for drafting the stage-3/-2 CRs [1] [2] [3] of the mobility enhancement work item, some open issues still remain for the mobility enhancement solutions. In this contribution, we list the open issues and try to provide some solutions to these issues   
2 Discussion
2.1 RACH-less 2.1.1 The content of MAC indication
According to the agreements from RAN2#96 meeting, “trigger condition of stopping T304 is receiving a PDCCH with UE CRNTI from the target cell(s)”. As the PDCCH monitoring is part of the MAC function, companies propose to introduce an indication from the MAC to the RRC to indicate “receiving a PDCCH with UE CRNTI from the target cell(s)”. While drafting the MAC and the RRC CR, companies have different views on the content/name of the indication. As such the endorsed CRs [2] [3] have the following two FFS issues:
	36.331:

FFS to define the condition according to the indication from MAC

	36.321:

-
if the MAC entity is configured with rach-Skip or rach-SkipSCG and a downlink assignment or uplink grant for this TTI has been received on the PDCCH of the SpCell addressed to the C-RNTI:
-
[provide an indication to the upper layer].

Editor's Note: The content of the indication is FFS.


Proposal 1: MAC explicitly indicates “the successful reception of a PDCCH transmission addressed to C-RNTI” to RRC to stopping T304.
2.1.2 Value 1ms of interval
While drafting the 36.321 CR, the following FFS issue is raised during the discussion on the allocation of the HARQ process ID for the pre-allocated uplink grant:
	36.321:

For configured uplink grants, the HARQ Process ID associated with this TTI is derived from the following equation for asynchronous UL HARQ operation:

HARQ Process ID = [floor(CURRENT_TTI/semiPersistSchedIntervalUL)] modulo numberOfConfUlSPS-Processes,
where CURRENT_TTI=[(SFN * 10) + subframe number] and it refers to the subframe where the first transmission of a bundle takes place.
For preallocated uplink grants, the HARQ Process ID associated with this TTI is derived from the following equation for asynchronous UL HARQ operation:

HARQ Process ID = [floor(CURRENT_TTI/ul-SchedInterval)] modulo numberOfConfUL-Processes,
where CURRENT_TTI=subframe number and it refers to the subframe where the first transmission of a bundle takes place.
Editor's Note: FFS whether ul-SchedInterval of 1 ms should be allowed if SFN value is not used.


The intention of the current endorsed 36.321 CR is to reuse the formula of calculating the HARQ Process ID.
Proposal 2: The formula of calculating the HARQ Process ID for the configured uplink grant is re-used for calculating the HARQ Process ID for the preallocated uplink grant.

However as the UE is not required to read the SFN from the target cell MIB, the UE can only use the subframe number as the CURRENT_TTI to calculate the HARQ Process ID. The issue is when the interval (i.e. ul-SchedInterval) is equal to 1ms, some HARQ process ID will be occupied. Given that the maximum number of HARQ process is 8. Thus the UE may not be able to perform a new transmission in some subframe due to no free HARQ process ID.  The issue is also illustrated in Figure 1. If the UE starts the data transmission in subframe#8/#9, then the subframe #0/#1 cannot be used for the new transmission, as there is HARQ process ID #0/#1 has already been occupied.
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Figure 1: Collision of HARQ Process ID
From our understanding, when the pre-allocated uplink grant is used for the fast transmission of the RRCConnectionReconfigurationComplete message which is sent via the first PUSCH transmission in the target cell. As such the collision of the HARQ process ID will not impact the transmission of the RRCConnectionReconfigurationComplete message. For other new transmission of data, the UE can still perform the data transmission in subframe #2. 1-2ms delay should be acceptable for other new transmissions.
Proposal 3: Value 1ms of ul-SchedInterval is allowed.
Proposal 4: RAN2 is kindly requested to discuss whether the following UE behavior for the HARQ process ID collision needs to be clarified in the specification:

· If the HARQ process has been used, the UE does not use the HARQ process for the first transmission of a bundle.
2.2 MBB (Make-before-break)2.2.1 When to stop connection of the source cell
According to the endorsed 36.331 CR, some companies suggest not to capture the re-tuning in 36.331. As such we have the following FFS:

	36.331:

Editor’s note: FFS whether anything more need to be clarified for the re-tuning.


According to the agreement from RAN2#96, “it is up to UE implementation whether to break the connection to source for re-tuning”. From our understanding, the legacy text of 36.331 has already been using “re-tuning” which is referring to the RAN4 specification, and the NOTE given above also refers to the RAN4 specification. Thus the details of the re-tuning can be found in the RAN4 specification (i.e. reference [16]). There is no need to clarify the re-tuning in RAN2 specification.

Proposal 5: Keep the current text as agreed in chairman note for the NOTE for re-tuning in 36.331.

According to 36.300 CR [1], we have the following FFS to stop the connection to the source cell in order to initiate the RF retuning:
	36.300:

If Make-Before-Break HO is configured, the connection to the source cell is maintained after the reception of RRCConnectionReconfiguration message with mobilityControlInformation before the UE executes initial uplink transmission to the target cell. [FFS to remove this sentence from stage 2: It is up to UE implementation when to stop connection of the source cell to initiate RF retuning for the connection with the target cell.]


According to the endorsed 36.331 CR, an “NOTE” has already been captured as “NOTE x:
It is up to UE implementation when to stop the uplink transmission/ downlink reception with the source cell(s) to initiate re-tuning for connection to the target cell [16], if makeBeforeBreak is configured.” From our understanding, RF re-tuning is more related to the stage-3 details which is not necessary to be captured in 36.300.
Proposal 6: To remove the following sentence from 36.300 CR:

· It is up to UE implementation when to stop connection of the source cell to initiate RF retuning for the connection with the target cell.
In the endorsed 36.300 CR [1], another FFS is also related to the RF re-tuning as follows:
	36.300:

[FFS if this will be removed from stage 2: If Make-Before-Break SeNB Change is configured, it is up to UE implementation when to stop monitoring the PDCCH of the source SeNB to initiate RF retuning for the connection with the target SeNB.]


As mentioned above, the 36.331 has already capture that when to initiate the RF-retuning is up to the UE implementation. Thus it is not necessary to capture the RF-retuning in 36.300. 
Proposal 7: To remove the following sentence from 36.300 CR:

· If Make-Before-Break SeNB Change is configured, it is up to UE implementation when to stop monitoring the PDCCH of the source SeNB to initiate RF retuning for the connection with the target SeNB.
2.2.2 Layer-2 reset
During the discussion of drafting 36.331 CR, companies consider that the L2 reset should be performed only after stopping the connection to the source cell(s), and the current endorsed CRs seems not giving the accurate time/condition when/how the UE shall perform the L2 reset. Then we have the following FFS in the endorsed 36.331 CR [2]:
	36.331:

Editor’s note: L2 reset for eMob is still FFS.
1>
reset MCG MAC and SCG MAC, if configured;

1>
re-establish PDCP for all RBs that are established;


Proposal 8: For the MBB solution, the UE shall reset layer-2 only after stopping the connection to the source cell(s).  
Based on Proposal 7 and the endorsed 36.331 CR [2], we could have the text proposal as given in Annex A.
Proposal 9: To adopt the Text proposal in Annex A for the layer-2 reset of MBB solution. 

2.2.3 Inter-eNB signaling of MBB

According to the discussion of MBB solution, we have the following agreements for the signaling procedures between eNBs.
	· Source eNB makes the decision to apply Make before break handover.

· The source eNB indicates make-before-break handover in the Handover Request message.

· The target eNB includes makeBeforeBreak indication in mobilityControlInfo.


As also agreed, the indication from the source eNB is in the RRC container. While drafting the 36.331 CR, the concern on the indication from the source eNB is raised that the legacy container only provides assistance information for the target eNB. Thus we should clarify the semantics of the request. 
	36.331:
makeBeforeBreakReq

To request the Make-Before-Break handover as defined in TS 36.300 [9, 10.1.2.1.1].
Editor’s Note: FFS to define the semantics of the request.


Proposal 10: During MBB handover preparation, the source eNB requests the target eNB to add the makeBeforeBreak indication in the mobilityControlInfo by indicating makeBeforeBreakReq in the inter-eNB RRC message.
If the handover is accepted by the target eNB regardless of whether the handover is MBB or not, the target eNB shall add the MBB indication in the mobilityControlInfo, as RAN2 agreed that the source eNB makes the decision to apply MBB handover. This means that the target eNB cannot reject the addition of the MBB handover indication if the handover request is accepted by the target eNB.  
Proposal 11: The target eNB makes the decision if the handover request can be accepted, regardless if the makeBeforeBreakReq indication is included or not.

Proposal 12: If the handover request with makeBeforeBreakReq indication is accepted by the target eNB, the target eNB adds the makeBeforeBreak indication in the mobilityControlInfo.
If necessary, the Proposal 9/10/11 for the inter-eNB coordination can be clarified in 36.300.
2.2.4 SCG/SeNB change

RAN2 agreed to support MBB solution as for SCG change. However the detailed signaling procedures has not be discussed. Thus we have the following FFS issue in the endorsed 36.300 CR.
	36.300:

FFS: who decide SeNB change and when to stop data transmission to the UE


Regarding the above FFS issue, we could have the following options for the decision of MBB SCG change:

· Option 1.1): source MeNB

· Option 1.2): source SeNB

· Option 1.3): target SeNB

From our understanding, Option 1.3) should be excluded as the MBB SCG change only consumes the extra radio resource of the source SeNB. Regarding Option 1.1) and 1.2), both Options can work, but Option 1.1) can be supported without introducing any extra signalling. For example, the source MeNB by implementation can delay the release of the source SeNB.  
Proposal 13: The source MeNB makes the decision to apply MBB SCG change.

The current mobilityControlInfoSCG which is not transparent to the source MeNB is added by the source MeNB in the RRCConnectionReconfiguration message.
Observation 1: The legacy mobilityControlInfoSCG which is not transparent to the source MeNB is added by the source MeNB in the RRCConnectionReconfiguration message

Thus regarding the addition of the makeBeforeBreakSCG indication, we could also have the following options:

· Option 2.1): The source MeNB requests the target SeNB to add makeBeforeBreakSCG in mobilityControlInfoSCG. The target SeNB adds the makeBeforeBreakSCG in mobilityControlInfoSCG.
· Option 2.2): The source MeNB adds the makeBeforeBreakSCG indication in the mobilityControlInfoSCG.
Proposal 14: RAN2 is kindly requested to discuss which Option should be used for the SCG change case:

· Option 1): The source MeNB requests the target SeNB to add makeBeforeBreakSCG in mobilityControlInfoSCG. The target SeNB adds the makeBeforeBreakSCG in mobilityControlInfoSCG.

· Option 2): The source MeNB adds the makeBeforeBreakSCG indication in the mobilityControlInfoSCG.
Regarding when to stop the source SCG data transmission to the UE, we think that the final decision can be left to RAN3, as the source MeNB may send the SCG change RRC message to the UE to trigger the SCG change in the Uu interface, but when to release the source SeNB can be either left to the MeNB implementation, or before/after data forwarding to the target SeNB. There is no impact in RAN2 specification.
Proposal 15: During the MBB SCG change, when to stop the source SCG data transmission to the UE has no impact in RAN2 specification.
2.3 UE capabilityAccording to the agreements made so far, the MBB solution is supported only for intra-frequency handover/SCG change. According to the discussion paper given in [4], the RACH-less solution is common for both intra-frequency and inter-frequency for handover/SCG change.
Proposal 16: Introduce 1 capability bit to indicate the support of RACH-less solution.

Proposal 17: Introduce 1 capability bit to indicate the support of intra-frequency MBB solution.

3 Conclusion
According to the analysis above, we have the following Proposals:
For RACH-less:
Proposal 1: MAC explicitly indicates “the successful reception of a PDCCH transmission addressed to C-RNTI” to RRC to stopping T304.

Proposal 2: The formula of calculating the HARQ Process ID for the configured uplink grant is re-used for calculating the HARQ Process ID for the preallocated uplink grant.

Proposal 3: Value 1ms of ul-SchedInterval is allowed.

Proposal 4: RAN2 is kindly requested to discuss whether the following UE behavior for the HARQ process ID collision needs to be clarified in the specification:

· If the HARQ process has been used, the UE does not use the HARQ process for the first transmission of a bundle.
For MBB:

Observation 1: The legacy mobilityControlInfoSCG which is not transparent to the source MeNB is added by the source MeNB in the RRCConnectionReconfiguration message

Proposal 5: Keep the current text as agreed in chairman note for the NOTE for re-tuning in 36.331.

Proposal 6: To remove the following sentence from 36.300 CR:

· It is up to UE implementation when to stop connection of the source cell to initiate RF retuning for the connection with the target cell.
Proposal 7: To remove the following sentence from 36.300 CR:

· If Make-Before-Break SeNB Change is configured, it is up to UE implementation when to stop monitoring the PDCCH of the source SeNB to initiate RF retuning for the connection with the target SeNB.
Proposal 8: For the MBB solution, the UE shall reset layer-2 only after stopping the connection to the source cell(s).  

Proposal 9: To adopt the Text proposal in Annex A for the layer-2 reset of MBB solution. 

Proposal 10: During MBB handover preparation, the source eNB requests the target eNB to add the makeBeforeBreak indication in the mobilityControlInfo by indicating makeBeforeBreakReq in the inter-eNB RRC message.

Proposal 11: The target eNB makes the decision if the handover request can be accepted, regardless if the makeBeforeBreakReq indication is included or not.

Proposal 12: If the handover request with makeBeforeBreakReq indication is accepted by the target eNB, the target eNB adds the makeBeforeBreak indication in the mobilityControlInfo.

Proposal 13: The source MeNB makes the decision to apply MBB SCG change.

Proposal 14: RAN2 is kindly requested to discuss which Option should be used for the SCG change case:

· Option 1): The source MeNB requests the target SeNB to add makeBeforeBreakSCG in mobilityControlInfoSCG. The target SeNB adds the makeBeforeBreakSCG in mobilityControlInfoSCG.

· Option 2): The source MeNB adds the makeBeforeBreakSCG indication in the mobilityControlInfoSCG.
Proposal 15: During the MBB SCG change, when to stop the source SCG data transmission to the UE has no impact in RAN2 specification.
For UE capability:

Proposal 16: Introduce 1 capability bit to indicate the support of RACH-less solution.

Proposal 17: Introduce 1 capability bit to indicate the support of intra-frequency MBB solution.
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Annex A
Beginning of changes

5.3.5.4
Reception of an RRCConnectionReconfiguration including the mobilityControlInfo by the UE (handover)

If the RRCConnectionReconfiguration message includes the mobilityControlInfo and the UE is able to comply with the configuration included in this message, the UE shall:

………………..
1>
if makeBeforeBreak is configured:

2>
start synchronising to the DL of the target PSCell, if mobilityControlInfoSCG is included;

2>
if rach-Skip is configured:

3>
if ul-ConfigInfo is configured:

4>
continue the uplink transmission/ downlink reception with the source cell(s) without performing resetting MCG MAC and subsequent procedures as given below after the reception of the RRCConnectionReconfiguration message including the mobilityControlInfo and before the first transmission of PUSCH to the target PCell, according to the ul-ConfigInfo of the target PCell [6];

3>
else:

4>
continue the uplink transmission/ downlink reception with the source cell(s) without performing resetting MCG MAC and subsequent procedures as given below after the reception of the RRCConnectionReconfiguration message including the mobilityControlInfo and before the UE is ready to monitor the PDCCH of the target PCell [6];

2>
else:

3>
continue the uplink transmission/ downlink reception with the source cell(s) without performing resetting MCG MAC and subsequent procedures as given below after the reception of the RRCConnectionReconfiguration message including the mobilityControlInfo and before the first transmission of PRACH to the target PCell [6];

………………..
Next change

5.3.10.10
SCG reconfiguration

The UE shall:

1> if makeBeforeBreakSCG is configured:
2> stop timer T313, if running;

2>
start timer T307 with the timer value set to t307, as included in the mobilityControlInfoSCG;

2>
start synchronising to the DL of the target PSCell, if needed;

2>
if rach-SkipSCG is configured:

3>
if ul-ConfigInfo is configured in rach-SkipSCG:

4>
continue the uplink transmission/ downlink reception with the source cell(s) without performing resetting SCG MAC and subsequent procedures as given below after the reception of the makeBeforeBreakSCG and before the first transmission of PUSCH to the target PSCell, according to the ul-ConfigInfo of the target PSCell;

3>
else:

4>
continue the uplink transmission/ downlink reception with the source cell(s) without performing resetting SCG MAC and subsequent procedures as given below after the reception of the makeBeforeBreakSCG and before the UE is ready to monitor the PDCCH of the target PSCell;

2>
else:

3>
continue the uplink transmission/ downlink reception with the source cell(s) without performing resetting SCG MAC and subsequent procedures as given below after the reception of the makeBeforeBreakSCG and before the first transmission of PRACH to the target PSCell;
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