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Introduction
In LTE, before R-14, HO procedure is handled with RRC connection reconfiguration procedure with MobilityControlInfo. The procedure involves random access on target PCell, re-establishment of PDCP and RLC entities and MAC entity reset. In LTE Rel-14 WI on handover enhancements, RACH-less handover is introduced.
In RAN2#99bis meeting, there is an agreement on RACH-less HO as below.
2: In EN-DC, the RACH-less access to t-SN is not supported in SN Change procedure at least in R15.
[bookmark: _GoBack]This agreement excludes RACH-less access to t-SN during SN change procedure. In this paper, we  discuss the necessity to support RACH-less HO procedure for different scenario, e.g. when UE is working with CA (Carrier Aggregation) and PCell is to be changed to an existing SCell or when UE is in DC (Dual Connectivity) and MeNB is to be changed to SgNB. 
[bookmark: _Ref178064866]Discussion
The reason to propose new handover procedure for NR as discussed in RAN2#96, 97bis meeting is because RAN internal architecture of NR could be different from LTE. One alternative for RAN internal architecture is a split architecture where PDCP is in a CU (centralized unit) while RLC and MAC could be in distributed unit (DU). Under this architecture, when UE moves from one DU to another DU but still under the same CU, since PDCP entity does not change, it is therefore not necessary to re-establish PDCP entity in this case.
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The requirement for a new handover procedure is not just from network architecture perspective, it can also come from handover procedure when UE changes its Primary Cell in CA or changes its MgNB when it is in DC.
According to LTE specification, if the PCell needs to be changed, a handover procedure is needed. The baseline HO procedure in LTE includes the following: 1) security KEY change, 2) MAC reset, RLC and PDCP re-establishment, 3) random access procedure to establish synchronization with the new PCell.
Even with the new procedure as just agreed for NR (i.e. no KEY change), the procedure still includes 1) MAC reset and RLC re-establishment, 2) random access procedure to the new PCell to establish synchronization.  
Actually, when PCell needs to be changed, there are three different cases as listed below. 
Case 1:	An existing SCell becomes the new PCell
Case 2:	A neighbor cell becomes the PCell, but at least one SCell remain as SCell after PCell is changed. 
Case 3:	PCell is changed to a new Cell and no previous SCell remains as SCell after PCell is changed
For case 1, random access procedure may not be needed at new PCell as time and frequency synchronization is already obtained for this new PCell when it served as SCell. Then RACH-less procedure similar to the one proposed in LTE R14 can also be applied here.
So the optimized HO procedure when an existing SCell is changed to a PCell could be either 1) security KEY change, 2) MAC reset, RLC and PDCP re-establishment; or 1) MAC reset, RLC re-establishment
Therefore, we propose 
[bookmark: _Toc478163821][bookmark: _Toc450908184][bookmark: _Toc450908205][bookmark: _Toc450939668][bookmark: _Toc450936515][bookmark: _Toc457832050][bookmark: _Toc457832079][bookmark: _Toc458792275][bookmark: _Toc485404407]For PCell change procedure in NR, if an existing SCell is changed to a PCell, RACH-less HO procedure can be applied together with/without KEY change and PDCP re-establishment. 
Similarly, in NR DC, the UE connects with two network nodes, MgNB (Master gNB) and SgNB (Secondary gNB), MgNB is the control plane anchor for the UE, that is, the control plane termination point with NextGenCore (Next Generation Core) is at the MgNB. When MgNB needs to be changed, a handover procedure is needed as in LTE DC, and during this period random access procedure is required to establish synchronization with new MgNB. The handover procedure includes: 1) Security KEY change, 2) MAC reset, RLC and PDCP re-establishment, and 3) random access procedure to establish synchronization with new MgNB.
When MgNB needs to be changed, there are different cases as listed below. 
Case 1:	SgNB is the new MgNB
Case 2:	A neighbor gNB becomes the new MgNB, but SgNB remain as SgNB for the new MgNB. 
Case 3:	A neighbour gNB become the new MgNB, and old SgNB is removed.
For case 1, random access procedure may not be needed as UE has already obtained time and frequency synchronization with the new MgNB, i.e. old SgNB. RACH-less procedure similar to the one proposed in LTE R14 can also be applied here. 
So the optimized HO procedure when SgNB is changed to MgNB could be 1) security KEY change, 2) MAC reset, RLC and PDCP re-establishment; 
Therefore, we propose
[bookmark: _Toc485404408]For MgNB change procedure in NR DC, if existing sgNB is changed to MgNB, RACH-less HO procedure can be applied. 
Conclusion
Based on the discussion in section 2,  we propose the following:
Proposal 1	For PCell change procedure in NR, if an existing SCell is changed to a PCell, RACH-less HO procedure can be applied together with/without KEY change and PDCP re-establishment. 
Proposal 2	For MgNB change procedure in NR DC, if existing sgNB is changed to MgNB, RACH-less HO procedure can be applied. 
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