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1 Introduction

During RAN2#96, based on [1], RAN2 was able to make the following agreements:

Agreements

1:
RRC involved handover with at least MAC entity reset is supported.

2:
RRC involved handover with and without PDCP entity re-establishment is supported. (Confirmation required from SA3 that handover without security key change is acceptable)

Agreement 1 does not relate to multi-connectivity mechanisms to perform handover which is still to be studied

FFS whether RRC involved (single connectivity) handover with and without RLC entity reset is supported

During RAN2#97 our paper in [2] was discussed but no conclusion was reached. This contribution merely addresses the issue of whether a cell may include multiple MAC entities.
2 Discussion
Having one MAC entity per cell has will enable the following two important cell characteristics:

1) The resources of one cell will be scheduled by one scheduler

· All resources in the cell are “equal”, i.e. may have the same possibilities for smart scheduling techniques like Joint Transmission or Dynamic Point Switching.
2) HARQ processes towards one UE can continue wherever the UE moves in the cell
· No need for HARQ flushing depending on UE mobility

On the other hand, if we allow one cell to be handled by multiple MAC entities, we introduce additional complications for intra-cell and inter-cell mobility:

Intra-cell mobility:

Since multiple MAC entities are handling resource scheduling in a cell, e.g. depending on where the UE goes, a MAC reset may have to be executed to flush the HARQ processes. This is shown in figure 1:
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Figure 1: Intra-cell MAC reset at DU1->DU2

Since we assume that intra-cell mobility is (mainly) handled by L1/L2 beam management, this will imply that beam management would have to be able to trigger a MAC reset when the UE handling is changed from TRP1.2 to TRP2.1. If intra-cell MAC reset is a frequent event, we may even have to consider adding ARQ enhancements to RLC-UM.
Observation 1: 
Supporting multiple MAC’s within one cell will require a MAC reset in certain intra-cell UE mobility cases thus decreasing data transport efficiency for intra-cell mobility and complicating beam management operation. 

The support of multiple MAC’s within one cell will basically mean that we introduce 2 intra-cell mobility levels: 
1) intra-cell-intra-MAC mobility, where switching/reselection can be very quick/low cost i.e. no MAC reset, and
2) intra-cell-inter-MAC where switching/reselection is not handled as quickly and with as low “cost” because MAC reset will cause RLC retransmissions. 
Intra-cell-intra-MAC mobility can be executed more frequently (lower threshold) than intra-cell-inter-MAC mobility (higher threshold). 
Observation 2: 
Supporting multiple MAC’s within one cell will introduce two “mobility levels” for intra-cell mobility thus complicating network operation.
Inter-cell mobility:

For inter-cell mobility, RAN2 is assuming that UE is reporting a neighbour cell quality that is based on some aggregation/filtering of RS measurement results on different beams. Let us look at two different mobility cases where the UE is moving from cell1 to either cell2 or cell3 respectively:
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Figure 2: Inter-cell mobility
If the UE is performing measurements on neighbour cell2, it is clear that it could make sense to aggregate beam measurement results from both DU1 and DU2. This because the central MAC entity could e.g. use joint-transmission from DU1 and DU2 to reach the UE. Also w.r.t. filtering it would make sense to include beam measurement results from both DU1 and DU2 in one quality determination because the central MAC entity could perform fast switching (e.g. from TTI to TTI) between beams from DU1 and DU2. 

However, this type of aggregation/filtering makes less sense when the UE is measuring on cell3. Here e.g. no JT of beams from TRP’s 1.2 and 2.1 will be possible and since switching will also be less fast/more costly, it makes less sense to apply joint measurement filtering on beam measurements from these TRP’s to come to one cell quality derivation. 

In order to overcome these issues, one could possibly inform the UE about the MAC grouping of beams, based on which the UE would apply different measurement aggregation/filtering. However it is clear that this will cause additional complexity which might be preferable to avoid.

Observation 3: 
Supporting multiple MAC’s within one cell will complicate beam measurement aggregation/filtering for cell quality determination.

Based on observations 1,2 and 3 we think we have sufficient motivation to propose:
Proposal:
One cell is handled by only one MAC entity at the network side
.

3 Conclusions
RAN2 is requested to discuss and if possible agree on the following proposal for NR mobility in CONNECT-ACTIVE:
Proposal
One cell is handled by only one MAC entity at the network side.
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� 	Note that this does not rule out an implementation where one network side MAC entity is handling multiple cells (i.e. conform LTE).
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