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1	Introduction
RAN2#105 is the first meeting of the Rel-16 NR mobility enhancements work item which aims to enhance NR mobility by reducing handover interruption time and improve mobility robustness. The work starts with a study phase where potential solutions will be studied, followed by a work phase where the chosen solution will be specified.
This contribution discusses handover scenarios to be addressed and other aspects to be considered during the study of NR mobility enhancements.
[bookmark: _Ref178064866]2	Discussion
2.1	“Aspects to be considered”
As part of the objectives of the work item description [1], the following “aspects to be considered” are mentioned:
	Note: The following aspects should be considered in above objectives.
- Inter and intra frequency handover/SCG change
- Inter-CU, intra-CU/inter-DU and intra-DU handover/SCG change
- Synchronous and asynchronous deployments as assumed in Rel-15 NR
- UE capability on the number of Tx/Rx chains
- Low and high velocity
- FR1 and FR2 frequencies



While we think the above “aspects to be considered” are relevant, we think that the interpretation of them needs more discussion and there are other scenarios or aspects that need to be considered. 
Inter-RAT Handover:
Although not indicated in the WID, we assume the scope of the WI is limited to intra-NR handover/SCG change. For example, inter-RAT HO between LTE an NR should not be considered in the study. 
[bookmark: _Toc1031392]Inter-RAT handover between NR and other RATs (such as LTE) is not to be considered in the study of NR mobility enhancements.
SCG change:
[bookmark: _Hlk520634]Regarding intra-NR SCG change, it is not clear whether the study should cover SCG change of the NR leg for EN-DC. At SCG change the UE can anyway continue to transmit and receive data via the MCG.
[bookmark: _Toc1031393]RAN2 to discuss whether SCG change of the NR leg for EN-DC for handover interruption is to be considered in the study of NR mobility enhancements.
Intra-LTE intra-5GC handover/SCG change:
[bookmark: _Hlk448545]As also discussed in [4], since intra-LTE intra-5GC handover may involve changes to the Xn interface (e.g. if RAN2 decides to reduce handover interruption time by means of an enhanced Make-Before-Break solution for LTE), it seems reasonable to cover this handover scenario in the corresponding study on mobility enhancements in NR. In other words, we think that the potential impact to Xn for intra-LTE intra-5GC handover is to be studied in the NR mobility enhancements work item.
[bookmark: _Toc1031394]Intra-LTE intra-5GC handover/SCG change (for Xn aspects) is to be considered in the study of NR mobility enhancements.
Heterogeneous deployments:
Another aspect to consider is whether to include heterogeneous deployments in the study, i.e. networks with macro cells in combination with small cells served by low-power base stations providing increased bitrates. Small cells are primarily added to increase capacity in hot spots with high user demand and to fill in areas not covered by the macro network – both outdoors and indoors. They also improve network performance and service quality by offloading the macro cells. These characteristics are important for services requiring ultra-reliability and low latency, i.e. services requiring improved mobility robustness and very low interruption time.
For that reason, we propose RAN2 to further discuss whether heterogeneous deployment shall be considered in the study.
[bookmark: _Toc1031395]RAN2 to discuss whether heterogeneous deployment is to be considered in the study on NR mobility enhancements.
UE capability and the number of Tx/Rx chains:
The WID mentions “UE capability and the number of Tx/Rx chains” as one of the aspects to be considered in the objectives. The capability of the UE to simultaneously send and receive to more than one cell is not only dependent on hardware aspects such as number of Rx or Tx chains, as exemplified (for LTE though) by the RAN1 LS [5]. For example, [5] mentions that in LTE a UE with 1 Rx chain may for instance be able to receive from two cells simultaneously if both cells share the same frequency or if they are located within the same frequency band. So rather than discussing Rx/Tx capabilities, a key UE capability to consider is the UE ability to simultaneously receive and transmit to/from the source cell and the target cell. This ability may also depend on the combination of handover scenarios (e.g. Intra-frequency synchronous, inter-frequency synchronous etc). We propose:
[bookmark: _Toc1031396]The UE ability to simultaneously receive and transmit to/from the source and target cells, for each valid combination of handover scenarios, is to be considered in the study on NR mobility enhancements.


2.2	Handover scenarios
Based on the “aspects to be considered” in the WID [1], the following potential five handover scenarios can be identified:
1. [bookmark: _Ref956083]Inter- and intra-frequency handover/SCG change
2. Inter-CU, intra-CU/inter-DU and intra-DU handover/SCG change
3. [bookmark: _Hlk448466]Synchronous and asynchronous deployments 
4. [bookmark: _Hlk448495]Low and high UE velocity
5. [bookmark: _Hlk448510]FR1 and FR2 frequencies
And as mentioned in the previous section, we want to clarify that also Intra-NR handover/SCG change and Intra-LTE intra-5GC handover/SCG change (for Xn aspects) need to be explicitly mentioned as handover scenarios, but not Inter-RAT Handover.
We propose therefore:
[bookmark: _Toc1031397][bookmark: _GoBack][bookmark: _Hlk1030074]The handover scenarios to be included in the study of NR mobility enhancements are the following:
-	Inter- and intra-frequency handover/SCG change
-	Inter-CU, intra-CU/inter-DU and intra-DU handover/SCG change
-	Synchronous and asynchronous deployments 
-	Low and high UE velocity
-	FR1 and FR2 frequencies
-	Intra-NR handover/SCG change
-	Intra-LTE intra-5GC handover/SCG change (for Xn aspects)

3	Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	Inter-RAT handover between NR and other RATs (such as LTE) is not to be considered in the study of NR mobility enhancements.
Proposal 2	RAN2 to discuss whether SCG change of the NR leg for EN-DC for handover interruption is to be considered in the study of NR mobility enhancements.
Proposal 3	Intra-LTE intra-5GC handover/SCG change (for Xn aspects) is to be considered in the study of NR mobility enhancements.
Proposal 4	RAN2 to discuss whether heterogeneous deployment is to be considered in the study on NR mobility enhancements.
Proposal 5	The UE ability to simultaneously receive and transmit to/from the source and target cells, for each valid combination of handover scenarios, is to be considered in the study on NR mobility enhancements.
Proposal 6	The handover scenarios to be included in the study of NR mobility enhancements are the following: 
- Inter- and intra-frequency handover/SCG change 
- Inter-CU, intra-CU/inter-DU and intra-DU handover/SCG change 
- Synchronous and asynchronous deployments  
- Low and high UE velocity 
- FR1 and FR2 frequencies 
- Intra-NR handover/SCG change 
- Intra-LTE intra-5GC handover/SCG change (for Xn aspects)
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