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1 Introduction
In the last RAN2 meeting, mobility related issues were discussed and the following agreements were reached.
Agreements
1	In NR, as in LTE, it should be possible to include cell quality (e.g. RSRP and/or RSRQ) in the measurement report.
[bookmark: OLE_LINK176][bookmark: OLE_LINK177][bookmark: OLE_LINK174][bookmark: OLE_LINK175]2	UE can indicate the SS block identifier (terminology to be confirmed by RAN1 LS) of x best beams where x is configurable in measurement reports triggered by the events on SS block.
[bookmark: OLE_LINK26][bookmark: OLE_LINK27][bookmark: OLE_LINK30]FFS whether it is needed for all events. 
[bookmark: OLE_LINK31][bookmark: OLE_LINK32]FFS how the UE can choose the best beams. 
[bookmark: OLE_LINK33][bookmark: OLE_LINK34]FFS whether quality of the beams are also reported
FFS whether the same applies for CSI-RS
In this contribution, we discuss the benefits of UE reporting beams measurements results and give our proposals.
2 Discussion
Beam related reporting events.
[bookmark: OLE_LINK28][bookmark: OLE_LINK24][bookmark: OLE_LINK25]Intra-NR handover is cell level mobility and the beams results of neighbor cell along with the cell results can assist the source gNB to select a proper target cell and assist the target cell to perform the right formed-beam to the UE. If the cell measurement results and the beam measurement results are reported independently, the extra signaling overhead will be introduced. Therefore, for cell mobility point of view, it is sufficient that the beams results are reported along with the cell measurement report if cell results satisfy the report event and no beam related event needs to be introduced.
[bookmark: OLE_LINK5][bookmark: OLE_LINK189][bookmark: OLE_LINK10]Proposal1	No beam-related reporting event needs to be introduced and the beams related measurement resultsare reported along with the cell measurement report if cell quality satisfies cell reporting event.
Whether it is needed for all events
[bookmark: OLE_LINK182][bookmark: OLE_LINK183]In the last RAN2 meeting, it has agreed that“UE can indicate the SS block identifier (terminology to be confirmed by RAN1 LS) of x best beams where x is configurable in measurement reports triggered by the events on SS block.” and it is FFS whether it is needed for all events. In LTE, all events specified so far are listed below and we give the analysis one by one.

	Event
	Definition
	Purpose
	Needed

	A1
	Serving cell becomes better than threshold
	[bookmark: OLE_LINK163][bookmark: OLE_LINK164]Stop inter-Freq/inter-RAT measurement
	No

	A2
	Serving cell becomes worse than threshold
	Start inter-Freq/inter-RAT measurement
	No

	A3
	Neighbour becomes offset better than PCell/ PSCell
	Initiate intra-freq/inter-Freq handover request
	Yes

	A4
	Neighbour becomes better than threshold
	[bookmark: OLE_LINK165][bookmark: OLE_LINK166][bookmark: OLE_LINK171]Initiate inter-Freq handover request
	Yes

	A5
	PCell/ PSCell becomes worse than threshold1 and neighbour becomes better than threshold2
	Initiate inter-Freq handover request
	Yes

	A6
	Neighbour becomes offset better than SCell
	Scell addition or change
	Yes

	B1
	Inter RAT neighbour becomes better than threshold
	[bookmark: OLE_LINK167][bookmark: OLE_LINK168]Initiate inter-RAT handover request
	No

	B2
	PCell becomes worse than threshold1 and inter RAT neighbour becomes better than threshold2
	Initiate inter-RAT handover request
	No

	C1
	CSI-RS resource becomes better than threshold
	[bookmark: OLE_LINK172][bookmark: OLE_LINK173]Initiate intra-Freq/inter-Freq handover request
	Yes

	C2
	CSI-RS resource becomes offset better than reference CSI-RS resource
	Initiate intra-Freq/inter-Freq handover request
	Yes

	W1
	WLAN becomes better than a threshold
	[bookmark: OLE_LINK169][bookmark: OLE_LINK170]Initiate interworking with WLAN
	No

	W2
	All WLAN inside WLAN mobility set becomes worse than threshold1 and a WLAN outside WLAN mobility set becomes better than threshold2
	mobility across WLAN set
	No

	W3
	All WLAN inside WLAN mobility set becomes worse than a threshold
	Initiate interworking with WLAN
	No


As shown as Table 1, it can be concluded that
[bookmark: OLE_LINK178][bookmark: OLE_LINK179]1)	Event A1/A2 are mainly applied for eNB to stop/start inter-Freq/inter-RAT measurement, hence, beam (SS block) information is not needed.
2)	Event A3/A4/A5 are applied for initiating intra-Freq/inter-Freq handover request, which is the main case to report beam related information.
3)	Event A6 is mainly applied for adding Scell when CA or DC is configured. If we consider the motivation for reporting beam information is faster and minimum interruption handover, the same motivation can also exist for CA and DC case.
[bookmark: OLE_LINK180][bookmark: OLE_LINK181]4)	Event B1/B2 are applied for inter-RAT handover,beam (SS block) information is not needed.
5)	Event C1/C2 can be applied for intra-Freq/inter-Freq handover as CSI-RS is taken as the RRM reference signal in connected mode. Beam (SS block) information applies in these C1/C2.
6)	Event W1/W2/W3 are applied for LTE-WLAN interworking, and beam (SS block) information is not needed.
[bookmark: OLE_LINK190]Proposal 2	UE can indicate the SS block identifier (terminology to be confirmed by RAN1 LS) of x best beams where x is configurable in measurement reports triggered by the events A3/A4/A5/A6/C1/C2. 
How the UE can choose the best beams
There are several cases for UE choose the best beams.
Case 1: UE detects more than X beams. UE choose the X best beams to report.
[bookmark: OLE_LINK184][bookmark: OLE_LINK185]Case 2: UE detects less than X beams. UE report the detected beams.
Case 3: UE detects more than X beams in which less than X beams are above the pre-configured threshold. UE reports the less than X beams above the threshold.
Case 4: UE detects less than X beams in which only parts beams are above the pre-configured threshold. UE only report the beams above the threshold.
[bookmark: OLE_LINK186][bookmark: OLE_LINK187]Even though network configures the best Xbeams needs to be reported, however if some beams that UE measures haven’t good quality, it makes no sense for UE to report the such beams from saving signaling point of view. Therefore, it is reasonable forUE to report the best up to X beams which quality is above the pre-configured threshold.
[bookmark: OLE_LINK191][bookmark: OLE_LINK11]Proposal 3	UE reports the best up to X beams in which beam quality is above the pre-configured threshold.
[bookmark: OLE_LINK80] Interaction between the source gNB and the target gNB
During the last RAN2 meeting, it was agreed that the handover command can contain RACH configuration(s) associated to the beams of the target cell and UE selects a suitable beam from the beams of the target cell as following.
Agreements
1	Handover command can contain at least cell identity of the target cell and RACH configuration(s) associated to the beams of the target cell. RACH configuration(s) can include configuration for contention-free random access.
1b	UE selects a suitable beam from all beams of the target cell.
1c	UE performs CBRA on the UE's selected beam if CFRA resources are not provided for the UE's selected beam.
It can be concluded from the agreement that the beam information and the associated PRACH configuration(s) are configured to the UE during handover.
When receivingthe cell measurement results and the beam measurement results, the source gNB determines the target gNB and provides the beam information to the target gNB when sending handover request over Xn interface.
Target gNB receives the cell and beam information contained in handover request message from the source gNB, and determines the target cell and target beams in the target cell based on related information, e.g. cell/beam quality, cell/beam load situation, etc. The target gNB could feed back the target cell and target beams information in handover response message to the source gNB and then the source gNB could further provide the target beams information to the UE, which can help the UE to identify the right DL TX beam and decrease the delay to receiving DL message.
[bookmark: OLE_LINK6][bookmark: OLE_LINK9]Proposal 4	 Source gNB provides the beam information to target gNB in handover request message over Xn interface.
[bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK29][bookmark: OLE_LINK1][bookmark: OLE_LINK2]Proposal 5	Target gNB feeds back the target beam(s) information of the target cell and the associated PRACH configuration(s) in handover response message to the source gNB.
Proposal 6	 Send an LS to RAN3 about proposal 4 and proposal 5.
Conclusion
In this contribution, we discuss the beam based mobility and give our proposals.
Proposal1	No beam-related reporting event needs to be introduced and the beams related measurement resultsare reported along with the cell measurement report if cell quality satisfies cell reporting event.
Proposal 2	UE can indicate the SS block identifier (terminology to be confirmed by RAN1 LS) of x best beams where x is configurable in measurement reports triggered by the events A3/A4/A5/A6/C1/C2. 
Proposal 3	UE reports the best up to X beams in which beam quality is above the pre-configured threshold.
[bookmark: _GoBack]Proposal 4	 Source gNB provides the beam information to target gNB in handover request message over Xn interface.
Proposal 5	 Target gNB feeds back the target beam(s) information of the target cell and the associated PRACH configuration(s) in handover response message to the source gNB.
Proposal 6	 Send an LS to RAN3 about proposal 4 and proposal 5.
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