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1 Introduction
RAN2 NR AH#2 meeting has achieved the following agreements:
Agreements
1
Measurement information (including beam information if there are beams in the network) reported by the UE can be included the HANDOVER REQUEST message sent to the target.

2
The handover command includes all necessary parameters (at least new C-RNTI, target gNB security algorithm identifiers, and optionally a set of dedicated RACH resources (RAN2 understand this could be time/frequency/sequence but decision is up to RAN1), etc.).

FFS How the UE uses the set of dedicated RACH resources and common RACH resources, 

FFS How the UE knows the common RACH resources.
3
Handover command can include association between RACH resources and SS blocks.

4
Handover command can include association between RACH resources and CSI-RS configuration(s), if RAN1 conclude that such association is possible.

FFS How the UE selects the beam and RACH resources to be used to access from the information included in the handover command. This could be specified behaviour, or specified behaviour with some parameter(s) than can be controlled by the network, and can be discussed is some aspects might be left to UE implementation.

5
Timer based handover failure procedure like LTE (T304) is supported in NR.

6
RRC connection re-establishment procedure should be used for recovering handover failure.
To progress details of the information to be carried over Xx and RRC for handover, email discussion has been organized [1]. In parallel, the stage 2 TP [2] has captured the RAN2 agreements on basic NR HO procedures with associated information, and most likely agreed information in [1]. In this paper, we will further discuss the information for basic handover (especially for those items with diverse opinions from different companies) based on the email discussions [1] and [2].
2 Discussion
2.1 Information for handover preparation
In [1], the information which can be included in HandoverPreparationInformation has been discussed as following:
Discussion 2: For the basic handover, the HandoverPreparationInformation can contain at least the following information:
a/ UE capabilities for different RATs;

b/ AS configuration (including measurement configuration and radio resource configurations, UE identifier in the source, system information from source equivalent to LTE’s MIB, SIB-1 and SIB-2, Antenna Info and DL Carrier Frequency);

c/ RRM configuration (including inactivity timer and list of best cells on each frequency for which measurement information was available); 

d/ AS Context (including information necessary to handle handover failures).
In general, the following IEs: UE capabilities for different RATs, AS configuration, RRM configuration and AS context can be included in HandoverPreparationInformation. For AS configuration IE, all the information listed above should be included for basic HO with some of the details such as Antenna Info and DL Carrier Frequency to be captured in stage 3 text. For AS Context, information necessary to handle handover failures should be all the information like the contents in reestablishmentInfo IE with details to be captured in stage 3 specification. For RRM configuration IE, the list of best cells on each frequency appears not essential for NR basic handover. Last meeting has agreed that beam level measurement information can be included in the HandoverPreparationInformation, it deserves further discussion to include beam level measurement information for best cells on each frequency in the HandoverPreparationInformation. In order to determine the best cells on each frequency, multi-cell/beam measurements on every frequency have to be conducted by the UE. It could introduce additional UE processing complexity and measurement latency. It would be better to get this additional measurement configuration request further discussed in RRM measurements section. 
In addition, the source gNB can include both beam level information associated with SS block(s) and CSI-RS(s) for target cell if both types of measurements are available since it’s up to network implementation and the gNB can configure measurements on CSI-RS and SS blocks. 
Proposal 1: The source gNB can include both beam level information associated with SS block(s) and CSI-RS(s) for target cell in Handover Request massage if both types of measurements are available.
On-demand SI is a new feature introduced in NR, but it appears debatable to include on-demand SI in HandoverPreparationInformationfor basic handover. In connected mode, UE normally should already have all the SI information it needed at the serving cell. It is not very clear the use case for RRC connected UEs. Furthermore, when the UE enters the target cell, it may not need the on-demand SI although it requests this in the source cell. For the Handover process itself, necessary target cell SI is already provided to the UE via dedicated signaling. Therefore, including on-demand SI in the Handover Request message and handover command would cause signaling overhead without clear benefit. 
After receiving Handover Request message, the target gNB prepares handover with L1/L2 and sends the Handover Request ACK to the source gNB. It’s the target gNB that finally determines and generates the handover command even though the source gNB may provide something that can be included in the RRC container, e.g. MBB case in R14 eMob. In NR, handover command is generated by target gNB like LTE.
2.2 Information for handover command

In [1], basic handover parameters also have been discussed. Like in LTE, at least handover command can contain physical identifier for target cell, carrier frequency, carrier bandwidth, additional spectrum emission, T304 like timer and new C-RNTI. The detailed parameters should be captured in stage3 spec. 
Last meeting has agreed that RACH resources can be associated with SS blocks and CSI-RS. RACH resources may involve common RACH resources and dedicated RACH resources, the detailed RACH configuration should be further discussed. 
In LTE, the common RACH configuration should be included in the handover command. It is essential to include common RACH resources in handover command for NR mobility. It is beneficial for the UE to use common RACH resources included in handover command to access the target cell when dedicated RACH resource is not available, and there is no need to read the common RACH resources included in system information, which would not introduce more delay. 
Proposal 2: In NR, common RACH resources should be included in the handover command.
Since CSI-RS configuration(s) is UE specific and SS block is always on, common RACH resources can only be associated with SS block and we don’t see a reason to associate it with CSI-RS. During handover, the source gNB can configure dedicated RACH resources associated with CSI-RS for the UE via handover command. In addition, dedicated RACH resources can also be associated with SS block(s). 
Proposal 3: In NR, common RACH resources should only be associated with SS block(s). 
Since common RACH resources can only be associated with SS block(s) and dedicated RACH resources can be associated with SS block(s)/CSI-RS(s). During handover, since the source gNB can include both beam level information associated with SS block(s) and CSI-RS(s) for target cell in the Handover Request message if both types of measurements are available, the target gNB can simultaneously configure dedicated RACH resources associated with SS block(s) and dedicated RACH resources associated with CSI-RS(s) when RACH resources are available based on Handover Request message, and it is up to the network decision. 
Proposal 4: The target gNB can simultaneously configure dedicated RACH resources associated with SS block(s) and dedicated RACH resources associated with CSI-RS(s) if RACH resources are available.
As explained above, most necessary information for handover preparation and handover execution has been captured in TP for TS38.300 [2], the further detailed information discussed in this paper should be captured in stage3 spec. 

Proposal 5: Further detailed information for handover preparation should be captured in stage3 spec.
3 Conclusion

This contribution discusses the information for basic handover and proposes:
Proposal 1: The source gNB can include both beam level information associated with SS block(s) and CSI-RS(s) for target cell in Handover Request massage if both types of measurements are available.
Proposal 2: In NR, common RACH resources should be included in the handover command.
Proposal 3: In NR, common RACH resources should only be associated with SS block(s).

Proposal 4: The target gNB can simultaneously configure dedicated RACH resources associated with SS block(s) and dedicated RACH resources associated with CSI-RS(s) if RACH resources are available.
Proposal 5: Further detailed information for handover preparation should be captured in stage3 spec.
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