3GPP TSG-RAN WG3 #NR2 Ad-Hoc
R2-1707405
Qingdao, China, 27th –29th June 2017
Agenda Item:

L2 handling upon intra and inter RAT HO for LTE-NR DC
Source: 
Huawei, HiSilicon

Title: 
10.2.2.2
Document for:
Discussion and Decision
Revision of: 
R2-1705156
1   Introduction
In RAN2 #97bis meeting, L2 aspects of intra NR mobility were discussed and the following agreements were achieved [1]:
Agreements

1: 2  handling of handover for AM mode:

-
1: LTE- like handover

-
2: No Key change, Data Recovery, RLC re-establishment

2: 2 handling of handover for UM mode:

-
1: LTE- like handover

-
2: No Key change, RLC re-established

3: 2 handling of handover for SRB:

-
1: LTE- like handover

-
2: No Key change, RLC re-established

In this contribution, we will discuss the L2 handling upon HO for LTE-NR DC based on the above agreements and some related proposals will be provided.
2   Discussion 
As specified in LTE, upon reception of an RRCConnectionReconfiguration including the mobilityControlInfo by the UE and the UE is able to comply with the configuration included in this message, for LTE DC, the UE shall:

· Reset MCG MAC and SCG MAC;

· Re-establish PDCP for all RBs that are established;

· Re-establish MCG RLC and SCG RLC for all RBs that are established

With respect to the intra-RAT handover for LTE-NR DC, the LTE mechanism can be treated as the baseline if the LTE-like handover is required. 
It should be noticed that in LTE DC handover scenarios, the PDCP and RLC, including MCG RLC and SCG RLC, can be re-established instead released and established because the MCG and SCG belong to the same RAT. However, for LTE-NR DC, there are some differences of the protocol stack design between LTE and NR. Therefore, the UE handling shall be different upon different handover cases:

Case 1: Handover without SN change

Case 2: Handover with LTE-NR DC initiated

Case 3: Handover with LTE-NR DC released

In Case 1, the SN configuration will be kept and UE shall:

· Reset MCG MAC and SCG MAC;

· Re-establish MCG PDCP and SCG PDCP for all RBs that are established;

· Re-establish MCG RLC and SCG RLC for all RBs that are established

Proposal 1: For intra-RAT handover without SN change, UE shall:
· Reset MCG MAC and SCG MAC;

· Re-establish MCG PDCP/RLC and SCG PDCP/RLC for all RBs that are established;

In Case 2, the target node will initiate LTE-NR DC during handover procedure and the whole procedure could be similar to the LTE eNB to MeNB change procedure. Upon this type handover, UE shall:
· Reset MCG MAC;

· Establish SCG MAC;

· Re-establish PDCP for all RBs that are established;

· Re-establish MCG RLC for all RBs that are maintained in MCG;

· Establish SCG RLC for all RBs that are established in SCG;

Proposal 2: For intra-RAT handover with LTE-NR DC initiated, UE shall:

· Reset MCG MAC and establish SCG MAC;

· Re-establish PDCP for all RBs that are established;

· Re-establish MCG RLC for all RBs that are maintained in MCG;

· Establish SCG RLC for all RBs that are established in SCG;

In Case 3, the LTE-NR DC will be released during the handover and the traffic should be back to MCG. The procedure is similar to the LTE MeNB to eNB change procedure and UE shall:
· Reset MCG MAC;

· Release SCG MAC;

· Re-establish PDCP for all RBs that are established;

· Re-establish MCG RLC for all RBs that are maintained in MCG;

· Establish MCG RLC for all RBs that are offloaded from SCG;

· Release SCG RLC in SCG;

Proposal 3: For intra-RAT handover with LTE-NR DC released, UE shall:
· Reset MCG MAC and release SCG MAC;
· Re-establish PDCP for all RBs that are established;
· Re-establish MCG RLC for all RBs that are maintained in MCG, establish MCG RLC for all RBs that are offloaded from SCG and release SCG PDCP/RLC in SCG;

With respect to the agreement achieved for intra-NR handover that the NR PDCP can be not re-established, it means no key change and no ROHC reset. In LTE-NR DC cases where NR gNB acts as the master node, upon intra-NR handover, the MCG PDCP is not re-established and the SKeNB for SCG, if configured, can be kept. Based on this assumption, the SCG PDCP, if configured, can also be maintained instead of re-established.
Proposal 4: Considering NR supports handover without PDCP re-establishment, for the intra-NR handover in LTE-NR DC where NR gNB acts the master node, the MCG PDCP and SCG PDCP, if configured, may not be re-established.

For Inter RAT HO:

If the UE is configured with LTE NR DC and LTE is master, when inter RAT HO occurs, the core network has to be changed. The easy way for this scenario is that:

· Release original configuration including the SgNB configuration;
· Add NR gNB configuration;

Proposal 5: For option3, the LTE NR DC shall be released upon inter-RAT handover.

Regarding how to handle option 4/7 in which the LTE/NR connect to 5G CN, we can discuss later once how to support LTE NR DC for option 4/7 is clear. 

Proposal 6: For option4/7, it is FFS on how to handle the LTE NR DC upon inter-RAT handover.
3   Conclusion
In this contribution, we discuss the L2 handling upon intra and inter RAT HO for LTE-NR DC and have the following proposals:
Proposal 1: For intra-RAT handover without SN change, UE shall:

· Reset MCG MAC and SCG MAC;

· Re-establish MCG PDCP/RLC and SCG PDCP/RLC for all RBs that are established;

Proposal 2: For intra-RAT handover with LTE-NR DC initiated, UE shall:

· Reset MCG MAC and establish SCG MAC;

· Re-establish PDCP for all RBs that are established;

· Re-establish MCG RLC for all RBs that are maintained in MCG;

· Establish SCG RLC for all RBs that are established in SCG;

Proposal 3: For intra-RAT handover with LTE-NR DC released, UE shall:

· Reset MCG MAC and release SCG MAC;

· Re-establish PDCP for all RBs that are established;
· Re-establish MCG RLC for all RBs that are maintained in MCG, establish MCG RLC for all RBs that are offloaded from SCG and release SCG PDCP/RLC in SCG;

Proposal 4: Considering NR supports handover without PDCP re-establishment, for the intra-NR handover in LTE-NR DC where NR gNB acts the master node, the MCG PDCP and SCG PDCP, if configured, may not be re-established.
Proposal 5: For option3, the LTE NR DC shall be released upon inter-RAT handover.
Proposal 6: For option4/7, it is FFS on how to handle the LTE NR DC upon inter-RAT handover.
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