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1 Introduction

During RAN2#95bis, good progress was made w.r.t. UE mobility handling in CONNECTED-ACTIVE state. Following main decisions were taken

Agreements for DL-based mobility in RRC_CONNECTED mode (optimized for data transmission, at least for network-controlled mobility) mobility with RRC involvement, concerning beams and the relation to the NR cell definition:

1. UE at least measures one or more individual beams and gNB should have mechanisms to consider those beams to perform HO. Note: This is necessary at least to trigger inter-gNB handovers and to optimize HO ping-pongs / HO failures.

–
FFS: whether UE report individual and/or combined quality of multiple beams

2. UE should be able to distinguish between the beams from its serving cell and beams from non-serving cells for RRM measurements in active mobility. UE should be able to determine if a beam is from its serving cell.

–
FFS whether serving/non serving cell may be termed 'serving/non serving set of beam)

–
FFS: whether the UE is informed via dedicated signalling or implicitly detected by the UE based on some broadcast signals.

-
FFS how the cell in connected relates to the cell in idle

3. 
Study how to derive a cell quality based on measurements from individual beams

4. 
In connected mode, intra-cell mobility can be handled by mobility without RRC involvement. 

-FFS whether there may be cases that do require RRC involvement.

5
UE should be able to identify a beam. FFS how beams are identified (to be defined by RAN1)


In this contribution we try to progress this understanding and especially the actions that have to be taken w.r.t. user plane entities at inter-cell handover.
2 Inter-cell mobility: MAC
RAN2 agreed that in principle, intra-cell mobility should be able to be handled without RRC involvement (agreement 4 above)  As discussed in [1], we expect that that beam management will be able to handle mobility across large areas e.g. 10’s or 100’s of TRPs. However for this to be possible, the TRP’s deployed in one cell will have to meet certain conditions. E.g. we expect following conditions:

1. TRP’s need to be in DL sync 

· Can be achieved e.g. by using GPS at the gNB

2. Signals from these TRP’s should arrive at the UE within the Cylic Prefix
· Can be achieved e.g. if TRP coverage is relatively small, i.e. radio interface propagation delays between UE and the different TRP’s is relatively similar. Note that this may often be the case in high frequency deployments.
Apart from these L1 limitations, there may also be higher layer limitations. The first question to address seems whether all TRP’s in the cell have to be handled by one and the same MAC entity in the network side, or whether these TRP’s could be handled by multiple MAC entities (e.g. TRP1 by MAC1, TRP2 by MAC2) ?

If different beams in the cell would belong to different MAC entities, it means that not all beams cell area “are equal”. I.e. the network may be able to very quickly switch between beams belonging to one MAC entity without any MAC impact (e.g. no HARQ flushing). However switching between beams belonging to different MAC entities might be slower (e.g. MAC cmd) and might have more impacts (e.g. HARQ flushing). If not all beams in the cell are “equal”, the question will arise whether the UE when triggering/reporting RRC measurement reports should be aware of which beams of a cell belong to the same MAC e.g. for cell quality determination.
In order to avoid this complexity, we would like to propose that the impacts to higher layers during beam management should be minimised. I.e. when there are impacts to higher layers, RRC needs to become involved to reconfigure/reset/re-establish the appropriate layers. As a consequence, beam management will be limited to operate amongst TRP’s belonging to the same MAC. As a result, on network side there will only be one MAC entity per cell.
Proposal 1: 
On the network side, there is only one MAC entity per cell. I.e. all TRP’s belonging to the same cell operate (e.g. are scheduled) by one and the same MAC entity. 

Proposal 2:
At inter-cell mobility, MAC entity will always need to be reset.
3 Inter-cell mobility: RLC & PDCP
In LTE, for simplicity reasons, at every handover RLC and PDCP are re-established. Whether this is really necessary depends on the actual deployment of the user plane entities. RAN3 identified 8 deployment options with additional suboptions (see Annex A). Figure 1 shows 4 network deployments which we assume are most relevant to consider:
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Figure 1: Network deployment options assumed to be most relevant

Next in table 1 we look at the user plane actions that would need to take place when the UE moves from cell1 to cell 2 in the different deployments:
	
	MAC
	RLC
	PDCP
	Considerations

	1. Inter-gNB mobility
	Reset
	Re-establish
	Re-establish
	“full handover”

	2. RLC in DU
	Reset
	Re-establish
	FFS
	If PDCP is always handling out of sequence data, no PDCP re-establishment may be needed in this case (FFS)

	3. Split RLC
	Reset
	
	
	

	4. CPRI
	
	
	
	Would this case often result in inter-cell mobility ?



Table 1: UP functionality at inter-cell handover for different deployments
As can be seen, a large part of the UP reset/re-establishment functionality is actually not needed at each inter-cell handover. 

Due to the higher data rates, we assume that usage of a fronthaul in NR deployments will significantly increase compared to LTE. This will also decrease the necessity of a full UP reset/re-establishment at every handover. Therefore we propose:
Proposal 3:
At inter-cell mobility, RLC/PDCP re-establishment may not always need to be executed. RAN2 can further study the required flexibility w.r.t. re-establishing/not re-establishing RLC & PDCP entities.
4 Conclusions
RAN2 is requested to discuss and if possible agree on the following proposals for NR mobility in CONNECT-ACTIVE:
Proposal 1: 
On the network side, there is only one MAC entity per cell. I.e. all TRP’s belonging to the same cell operate (e.g. are scheduled) by one and the same MAC entity. 

Proposal 2:
At inter-cell mobility, MAC entity will always need to be reset.

Proposal 3:
At inter-cell mobility, RLC/PDCP re-establishment may not always need to be executed. RAN2 can further study the required flexibility w.r.t. re-establishing/not re-establishing RLC & PDCP entities.
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Annex A: Fronthaul split options as identified by RAN3
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� The number indicated between brackets for each option indicates the RAN3 option number.





_1538829624.vsd
PDCP


Low-
RLC


High-MAC


Low-MAC


High-PHY


Low-PHY


PDCP


Low-
RLC


High-MAC


Low-MAC


High-PHY


Low-PHY


Option 5


Option 4


Option 6


Option 7


Option 2


Option 1


RRC


RRC


RF


RF


Option 8


Data


Data


High-RLC


High-RLC


Option 3



