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Introduction
According to the NR SI progress on L2 handling during mobility and the description in TR 38.804 (section 10.1.2, which is copied as below) MAC and PDCP actions are clear (i.e. MAC is always reset and no PDCP reestablishment if anchor node is not changed), but RLC action (i.e. reestablishment or not) is still open for discussion. 
	The handover mechanism driven by RRC requires the UE at least to reset the MAC entity if multi-connectivity is not configured for the UE. The handover with and without re-establishing the PDCP entity is supported, which is to be confirmed by SA3 whether handover without security key change is acceptable. In-sequence and lossless delivery without duplicates (from upper layer viewpoint) is supported for handover within NR.


This contribution gives our consideration on the RLC reestablishment during NR HO and NR SCG change.
Discussion
Motivation on L2 handling enhancement during mobility 
0ms interruption time during mobility is one of key requirements for NR, and it is the motivation for the L2 handling enhancement during mobility. Since in legacy LTE, L2 reset/reestablishment would reset the context and flush the data buffer, this leads to the interruption of data transmission and the inefficient data retransmission. In NR study, one principle considered for L2 handling enhancement is to avoid the L2 reset/reestablishment as much as possible. 
Observation 1: The principle for NR L2 handling during HO should avoid the L2 reset/reestablishment as much as possible. 
According to the principle, we have agreed no PDCP reestablishment in the intra-gNB HO in NR SI. In case of no PDCP reestablishment, RLC reestablishment can be avoided with no additional complexity. 
To avoid RLC reestablishment, the RLC context should be shared between the source cell and target cell, and the ARQ retransmission and re-ordering window can be across source and target cell. All of these require the RLC entity in network side should be co-located. 
Observation 2: No RLC reset during mobility requires collocated RLC entity for source and target cells at the network.  
Potential intra-gNB HO scenarios 
In NR deployment, one gNB corresponds to one or many TRPs. And the potential single connectivity HO scenarios are provided in Figure-1. 
	Case 1: no CU-DU split


	Case 2: CU-DU lower layer split



	Case 3: CU-DU split Opt3-1


Note:
RLC-L: composed of segmentation functions;
RLC-H: composed of ARQ and other RLC functions.
	Case 4: CU-DU split, Opt 2




Figure-1 Intra-gNB HO scenario
And the situation on the L2 handling for each case is listed in Table-1. 
Table-1. L2 situation and handling during intra-gNB HO
	L2 handling
	Case 1
	Case 2
	Case 3
	Case 4

	
	no CU-DU split
	CU-DU lower layer split
	CU-DU split Opt3-1
	CU-DU split, Opt 2

	PDCP 

	Location
	NO change 
	NO change
	NO change
	NO change

	
	Reset 
	No
	No
	No
	No

	MAC
	Location
	NO change
	NO change
	Change
	Change

	
	Reset
	Yes
	Yes
	Yes
	Yes

	RLC
	Location
	NO change
	NO change
	RLC-H no change
	Change

	
	Reset
	No
	No
	No
	Yes

	Note: RLC reset info is provided based on observation 2. For case 3, due to the main buffer for ARQ retransmission and context in RLC-H and RLC-H is collocated; RLC reset is also not needed. 


According to the all potential intra-gNB HO cases, it can be seen that no RLC reset can be applied for most cases. In addition, one NR gNB may provide much larger coverage in some deployment scenarios than legacy LTE, so the intra-gNB HO would occur frequently. 
For case 3, although it is a little different from case 1 and case2, only considering almost all the RLC context and data buffered in RLC-H, also the ARQ and reordering functions are in RLC-H, RLC data retransmission across source and target cell is handled between RLC-H and UE RLC. The UE behavior on no RLC reset during HO is same as case 1 and case 2. 
Observation 3: No RLC reset can be applicable for intra-gNB HO in most network deployments.  
Implementation and Feasibility 
All HARQ buffer is flushed upon the reset of MAC. The corresponding RLC data which is flushed should be retransmitted in the target cell. To trigger the RLC retransmission, there are two options: one is local HARQ ACK, and the other is the RLC status report from peer entity. 
· Option 1: To support no RLC reset during HO, RLC status report should be triggered in the target cell;
· Option 2: To support no RLC reset during HO, local HARQ ACK triggered RLC retransmission can be considered. 
With no RLC reset, the HO procedure would be invisible in PDCP layer due to RLC layer is in charge of continuous data transmission across the source and target cell. Therefore the PDCP status report and data recovery procedure upon HO can be avoided. 
Based on the above description, it can be seen that the main change for no RLC reset is only to introduce one RLC status report trigger, or local HARQ ACK feedback. And there is no much complexity introduced. 
Observation 4: There is no much complexity to introduce no RLC reset during intra-gNB HO. 
Benefit
With the implementation description in section 2, it can be seen that the data recovery is performed in RLC in case of no RLC reset during HO. Compared with always RLC reset and relying on PDCP level data recovery, we see the benefit on RLC level on the following points:
· Point 1: RLC segmentation level retransmission
PDCP level data recovery only can provide PDCP PDU/RLC SDU level data retransmission, but RLC level recovery can retransmit the missing RLC PDU segmentation, which is good to avoid the duplicated data retransmission and improve the transmission efficiency. Considering the Jumbo frame introduction, which is in huge PDCP PDU size, we also can see the benefit brought by the RLC segment level retransmission. 
· Point 2: on demand RLC retransmission 
PDCP level data recovery only can provide the data retransmission from the first missing PDCP PDU because of the requirements from the ROHC (de)compression. There is no such a requirements for the RLC level data recovery and retransmission. Thus RLC level retransmission can start based on any missing PDU as per need basis. Therefore, RLC level data recovery provides more efficient retransmission.  
In general, no RLC reset during HO can move data recovery from PDCP to RLC level. That provides efficient data retransmission than what resulted at PDCP level retransmission. 
Observation 5: No RLC reset during HO would lead to more efficient data recovery compared to legacy PDCP level data recovery. 
Conclusion
According to the analysis in section 2, it is observed that:
Observation 1: The principle for NR L2 handling during HO should avoid the L2 reset/reestablishment as much as possible. 
Observation 2: No RLC reset during mobility requires collocated RLC entity for source and target cells at the network.  
Observation 3: No RLC reset can be applicable for intra-gNB HO in most network deployment.  
Observation 4: There is no much complexity to introduce no RLC reset during intra-gNB HO. 
Observation 5: No RLC reset during HO would lead to more efficient data recovery compared to legacy PDCP level data recovery. 
And based on the observation, it is proposed that:
Proposal 1: Support RLC no reset during intra-gNB HO/SCG change. 
Proposal 2: To support no RLC reset during HO, RLC status report should be triggered in the target cell first. 
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