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1. Introduction

In RAN1 LS [1] to RAN2, RAN1 is asking RAN2 that whether or not a UE is mandated to read PBCH upon handover and before sending RACH. Actually, this part has been discussed in RAN2 several times. But we suppose different understanding still remains in RAN2. This contribution will provide some analysis on this issue. 
2. Discussion
2.1. Current situation for MIB acquisition
In RAN2#1801 Adhoc meeting, it was agreed the following items for EN-DC deployment [2]:

Agreements

1
Clarify in sub-clause 5.2.2 in TS 38.331 that only parts related to MIB acquisition, i.e. sub-clauses 5.2.2.3.1 and 5.2.2.4.1 are applicable for EN-DC.

2
Include UE procedure for MIB acquisition in a PSCell in sub-clause 5.2.2 in TS 38.331.

3
Add reference to TS 38.213 for scheduling of the MIB in sub-clause 5.2.2.3.1 in TS 38.331.

4
Include a trigger to acquire MIB of target SpCell (PSCell), with reference to sub-clause 5.2.2.3.1, in the UE procedure for RRC Reconfiguration.
In our understanding, this agreement only applies for PSCell change in EN-DC deployment scenario. The discussion here mainly focused on the MIB acquisition for PSCell change/addition, where the UE needs to acquire the MIB of the PSCell to get SFN timing of SCG (which may be different from MCG). However it has not been really discussed whether the UE is mandated to acquire MIB before performing RACH during the PSCell change. 
Observation 1: The existing agreement that the UE shall acquire MIB of target SpCell (PSCell) to obtain the SFN timing of SCG only applies for PSCell change case and it was not discussed whether the UE is mandated to acquire MIB before performing RACH during the PSCell change. For MCG change case, it has not been agreed.
In RAN2#102 [3] and RAN2# meeting ASN.1 review [4], some discussion addressed the MIB acquisition for PCell change case, no agreements have been achieved. During the online discussion, the main argument on this issue was that: if the UE has valid required information for random access to the target SpCell information (e.g. the UE has acquired the MIB sometime before handover), there is no need for the UE to acquire the MIB of target cell; otherwise, the UE shall acquire the MIB of target cell. Thus, it is up to UE implementation whether to acquire the MIB during handover. 
In RAN2#103bis meeting, this issue was also discussed offline and comeback online [5]. But still no agreement has been achieved. 
Observation 2: It has not been agreed that whether the UE shall acquire the MIB of target cell during the PCell change. 
RAN1 discussed how the UE determines the timing of target cell, and sent an LS [1] to ask whether or not a UE is mandated to read PBCH upon handover and before sending RACH. Thus, whether the UE shall acquire the MIB of the target cell during PCell change should be discussed and decided in RAN2. 
During PSCell change / addition procedure, the UE’s connection will not interrupt even requiring the UE to acquire MIB since there is connection to PCell, while connection interrupt is expected during a handover procedure. Thus, the agreement for PSCell change case will not be applied for PCell change case directly. 

Observation 3:  The agreement for PSCell change case will not be applied for PCell change case direction.
Proposal 1: Whether the UE shall acquire the MIB of the target cell before performing RACH during SpCell change should be discussed and decided in RAN2.
2.2. MIB acquisition during SpCell change 

If the UE is always mandatory to acquire MIB during SpCell change, it will be a waste of UE power consumption for some cases that the UE is not needed to acquire the MIB. Meanwhile, there may be some extra latency for handover, which is much worse until the UE acquires MIB of the target cell. This will introduce extra handover failure rate. Based on this understanding, there is no need for the UE to acquire MIB of the target cell before handover complete in LTE. Note it was also decided that the network needs synchronization in order to avoid the additional UE complexities and HO interruption if 20ms PRACH periodicity is configured. Considering in NR the maximum transmission interval of MIB can be up to 160ms while the MIB is transmitted each 10ms in LTE, the above problem for extra handover failure rate and handover latency will be more serious. Thus, it is better to avoid the UE acquiring MIB during handover procedure. 

Observation 4: It is better to avoid the UE acquiring MIB during handover to prevent introducing extra handover failure rate and handover latency.
In current RRC specification, deriveSSB-IndexFromCell can be configured in SIB2, SIB4, and measurementObjectNR to define the timing and SSB-Index derivation for intra-frequency case. If the deriveSSB-IndexFromCell is true, UE assumes SFN and frame boundary alignment across cells on the same frequency carrier as specified in 38.133. This field indicates whether the UE can utilize the timing of this serving cell to derive the index of SS block transmitted by neighbour cell, or the timing of any detected cell on that target frequency to derive the SSB index of all neighbour cells on that frequency.
For FR1, if deriveSSB-IndexFromCell is set to true, the UE can derive the timing and SSB index of target cell by the serving cell during SpCell change. In this case, there is no need for the UE to acquire MIB during SpCell change. If deriveSSB-IndexFromCell is set to false or in the inter-frequency SpCell change case, the UE cannot derive the timing and SSB index of target cell from the serving cell. Actually, in this case, the UE can acquire the timing information and SSB index by decoding the DMRS of PBCH of the target cell. There is no need for the UE to retrieve MIB. In case of blind handover, target cell can be any cell. If the target cell has not been configured any measurement by the network, the UE may also need to decode the DRMS of PBCH to obtain the timing information and SSB index. For FR2, it is assumed that deriveSSB-IndexFromCell is always enabled as specified in 38.133. Thus, the UE can always derive the timing and SSB index of target cell from the serving cell during SpCell change for intra-frequency case. 
Observation 5: For FR1, the UE can derive the timing and SSB index of target cell by the serving cell during SpCell change if deriveSSB-IndexFromCell is set to true, so there is no need for the UE to acquire MIB of target cell during SpCell change. 
Observation 6: For FR2, the UE can derive the timing and SSB index of target cell from the serving cell during SpCell change for intra-frequency case, so there is no need for the UE to acquire MIB of target cell during SpCell change. 
Proposal 2: There is no need for the UE to always acquire MIB before performing RACH during SpCell change. 
Based on the above discussion, it is clear that there is no need for the UE always to acquire the MIB during SpCell change. Thus, we provide the corresponding CR on 38.331 in [6]. Actually, RAN1 is discussing the approaches for the UE to obtain the timing and SSB index during handover by restricting the time offset. In this way, there is also no need for the UE to acquire MIB for other cases. 
Thus, it is better to reply LS to RAN1 to clarify that the UE is not always needed to acquire MIB of target cell during SpCell change. We provide the corresponding the draft reply LS in [7].
Proposal 3: RAN2 is kindly asked to reply LS to RAN1 to clarify that there is no need for the UE to always acquire MIB of target cell before performing RACH during SpCell change.
3. Conclusion

In this contribution, we analysis the MIB acquisition during SpCell change. Based on the discussion, we have the following observations and proposals:

Observation 1: The existing agreement that the UE shall acquire MIB of target SpCell (PSCell) to obtain the SFN timing of SCG only applies for PSCell change case and it was not discussed whether the UE is mandated to acquire MIB before performing RACH during the PSCell change. For MCG change case, it has not been agreed.

Observation 2: It has not been agreed that whether the UE shall acquire the MIB of target cell during the SpCell change. 
Observation 3:  The agreement for PSCell change case will not be applied for PCell change case direction.
Proposal 1: Whether the UE shall acquire the MIB of the target cell before performing RACH during SpCell change should be discussed and decided in RAN2.
Observation 4: It is better to avoid the UE acquiring MIB during handover to prevent introducing extra handover failure rate and handover latency.
Observation 5: For FR1, the UE can derive the timing and SSB index of target cell by the serving cell during SpCell change if deriveSSB-IndexFromCell is set to true, so there is no need for the UE to acquire MIB of target cell during SpCell change. 
Observation 6: For FR2, the UE can derive the timing and SSB index of target cell from the serving cell during SpCell change for intra-frequency case, so there is no need for the UE to acquire MIB of target cell during SpCell change. 
Proposal 2: There is no need for the UE to always acquire MIB before performing RACH during SpCell change. 
Proposal 3: RAN2 is kindly asked to reply LS to RAN1 to clarify that there is no need for the UE to always acquire MIB of target cell before performing RACH during SpCell change.
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