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1. Introduction
In RAN2#97bis, it has been agreed that the handover command should contain sufficient information so a UE can access a target cell. The agreements are as follows:
Agreements
1	Handover command can contain at least cell identity of the target cell and RACH configuration(s) associated to the beams of the target cell. RACH configuration(s) can include configuration for contention-free random access.
1b	UE selects a suitable beam from all beams of the target cell.
1c	UE performs CBRA on the UE's selected beam if CFRA resources are not provided for the UE's selected beam.

As both RAN1 and RAN2 has agreed that L3 mobility can be based on both SS Block measurement and CSI-RS measurement, one question is does the above agreement applies to both SS Block based measurement and CSI-RS based measurement or not?
According to the following agreement made in RAN1#88 meeting. 
Agreements:
•       Association between one or multiple occasions for SS block and a subset of RACH resources and/or subset of preamble indices is informed to UE by broadcast system information or known to UE or FFS dedicated signaling
–      FFS gNB can configure an association between CSI-RS for L3 mobility and a subset of RACH resources and/or a subset of preamble indices, for determining Msg2 DL Tx beam
It can be seen that RAN1 has only agreed to have SS Block to RACH resource mapping. Therefore in this paper, we will discuss the need to have CSI-RS beam to RACH resource mapping as well.
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Agreements:
· The considered maximum number of SS-blocks, L, within SS burst set for different frequency ranges are
· For frequency range up to 3 GHz, the maximum number of SS-blocks, L, within SS burst set is [1, 2, 4]
· For frequency range from 3GHz to 6 GHz, the maximum number of SS-blocks, L, within SS burst set is [4, 8]
· For frequency range from 6 GHz to 52.6 GHz, the maximum number of SS-blocks, L,  within SS burst set is [64]
· The way the value of L is reflected in specification is FFS
That is, the number of SS Block or implicitly the beams associated to SS Block are quite limited. On the other hand, the number of beam associated to CSI-RS can be larger than that associated to SS Block. Or the beam used to transmit SS Block can be much wider than the beam to transmit CSI-RS. This is because beam associated to CSI-RS is used to transmit UE dedicated data. These beams must be narrow to support high data rate.
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Figure 1 Mismatch between beam associated to SS Block and beam associated to CSI-RS
Then if HO command only includes the RACH configuration associated to beam of SS Block, UE will first attach to target via a wider beam of SS Block. Depending on the data rates / service it may require that the target cell triggers a beam management operation of beam refinement, enabling the UE to use in the target a narrow beam for PDCCH/PDSCH. That may require an additional RRC configuration, additional measurement and reporting mechanisms or additional delay to perform measurements in the target cell e.g. based on CSI-RS processes configured for beam management. In other words, after the handover, it may take some time until the UE again can access a narrow beam in the target cell so it can take some time until the target cell can start to beamform PDSCH with high gain.
Handover command only includes mapping from SS Block to RACH configuration will create a delay to access to a narrow beam.
Hence, the UE should be able to not only measure narrow beams from a target cell but indicate the target cell which narrow beam(s) is the strongest. Since CSI-RS is envisioned to be the primary signal defined in RAN1 for beam management procedures, including beam refinement, the problem described in the previous section could be mitigated by enabling at least some UEs to access a narrow DL beam as fast as possible. Hence, to be able to transmit the RAR in the narrow DL beam and/or quickly start using that for user plane data, the network should be able to know what is the best narrow DL beam for a specific UE which can be done by associating RACH resources to CSI-RS beams in the target so that by detecting the preamble the network is aware of the best CSI-RS. Hence, the following is proposed:
1. HO command can contain a mapping between CSI-RS configuration(s) and RACH resources on the target.
One issue with CSI-RS based HO procedure is that UE still need to obtain synchronization with target cell by reading SS Block as the current agreed CSI-RS in NR does not have sync component. Then the whole HO procedure based on CSI-RS may not be fast if UE need to find SS Block of target cell after receiving HO command.
Since UE actually has measured SS Block of target cell when it need to measure quality of target cell, one solution is that UE storees the synchronization information obtained when it does measurement and then uses it after it receives HO command from target. Then the delay for UE to re-read SS Block of target cell can be avoided. Therefore it is a UE implementation issue. 
1. The delay for UE to re-read SS Block from target cell after receiving HO command can be avoided by UE implementation.
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Based on the previous section, the following observations were made:
1. Handover command only includes mapping from SS Block to RACH configuration will create a delay to access to a narrow beam.

Based on these observations, the following is being proposed:
1. HO command can contain a mapping between CSI-RS configuration(s) and RACH resources on the target.
1. The delay for UE to re-read SS Block from target cell after receiving HO command can be avoided by UE implementation.
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