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[bookmark: OLE_LINK27][bookmark: OLE_LINK28]Introduction
In last meeting, Msg3 handling when UE switching from CBRA to CFRA was discussed. In this paper, we analyze the cases of different UL grants sizes, the Msg3 model and the way of MAC PDU assembly in LTE and NR. Then suggest that UE can rebuild Msg3 MAC PDU when different UL grant size is received.
Discussion
Back and forth switching between CFRA and CBRA upon RACH retry has been introduced in NR in support of beam selection when CFRA is triggered by HO or BFR. For HO case, the issue of different UL grants sizes provided in the RAR for Msg3 (for sending HO complete) when UE switches from CBRA to CFRA was mentioned and some solutions were proposed [1] [2]. As shown in [2], in the current MAC specification, the UE will attempt to transmit the data from Msg3 buffer in the UL grant provided by the CFRA RAR. But this may lead to an error case when such buffered Msg3 does not match the new UL grant size. The two proposed solutions are summarized as follows:
Option 1: MAC PDU rebuilding [1]
In [1], only the case that UL grant size of CFRA is larger than the grant size of previous CBRA was considered since the other way around is expected to be a NW misbehavior.
For MAC PDU rebuilding, the solution in [1] is to add padding and possible BSR.
Option 2: Always using preamble group A for CBRA fallback [2]
By always using preamble group A when CBRA is used as fallback, the NW always provides the same size of grant in response to both CFRA and CBRA preamble transmissions. Assuming the preamble group A Msg3 size is configured to the size of the UL grant the NW provides in response to a CFRA HO, then this small size UL grant is always used in both cases. This solution actually solves the problem but restricts the NW to always deliver a fixed-size UL grant for all reconfiguration-with-sync cases and creates an unnecessary linkage between Msg3 size of preamble group A (to be used for all CBRA cases, not only HO) and the UL grant following CFRA HO. 

First, we should clarify if the two cases are possible:
[bookmark: OLE_LINK32][bookmark: OLE_LINK33]Case 1) CFRA grant size > CBRA grant size;
Case 2) CFRA grant size < CBRA grant size.
Referring to the below figure according to the preamble group selection procedure in MAC specification, it is possible that the channel condition in the target cell is good enough (e.g. small cell), and then the PL condition is met. Meanwhile, the potential Msg3 size could be large enough because HO complete command could be included in Msg3. In this case, preamble group B should be selected for CBRA. On the contrary, the channel condition in the target cell could be not so good and only meet the coverage requirement, and then HO complete command could be segmented or not included in Msg3. In this case, preamble group A is selected.
If CBRA fails and UE selects a suitable beam for CFRA for RACH retry, gNB can allocate a large UL grant for Msg3 containing HO complete command or, differently, a small UL grant due to e.g. not enough UL resource. That is, gNB can currently allocate large size or small size for Msg3 according to its implementation.
So, based on above consideration, both cases are relevant and possible.


Figure 1 Preamble group selection for HO-CBRA

Observation 1: Two cases are currently possible and relevant: 1) CFRA grant size > CBRA grant size; 2) CFRA grant size < CBRA grant size.

The Msg3 buffer model in LTE is shown in below figure. MAC should call the Multiplexing and Assembly entity only when the first UL grant in Msg2 is received. For RACH retry when Msg3 is being retransmitted, UE get the same MAC PDU from Msg3 buffer. In this model, the MAC PDU in Msg3 is not rebuilt and the same size UL grants are required for RACH (re)attempts. NR inherits this model.


Figure 2 How to obtain MAC PDU in Msg3 in LTE
In LTE, the MAC PDU includes one MAC header containing one or several MAC sub-header(s) and one payload part. UE should assemble MAC PDU only when UL grant is received and uses the data stored in RLC/PDCP before MAC PDU assembly. It is hard for LTE UE to rebuild the MAC PDU in Msg3 because of the MAC PDU structure and the way of MAC PDU assembly.


Figure 3 Example of MAC PDU assembly in LTE
However, in NR, we changed the MAC PDU structure as one MAC PDU including one or several MAC subPDU(s). And we have fully considered pre-processing since NR SI stage. So normally, NR UE can keep MAC subPDU(s) in its MAC buffer and construct MAC PDU by only dealing with the last MAC subPDU if necessary when UL grant is received. Note that this behavior is consistent with the MAC PDU assembly procedure due to other types of UL grants and nothing new is introduced.


Figure 4  Example of MAC PDU assembly in NR

Observation 2: NR UE can rebuild MAC PDU in Msg3 buffer easily because of the MAC subPDU structure and pre-processing consideration in NR.
Based on the two observations, we think the Msg3 MAC PDU size should not be a restriction for case of CBRA to CFRA switching and NR UE can rebuild the MAC PDU when a new UL grant is received during RACH retry.
Proposal: The Msg3 MAC PDU is rebuilt when the size of the UL grant in RAR is different from the size required by the stored Msg3.
To minimize the spec revision, we take [3] as basis and only add the consideration of CFRA grant size < CBRA grant size in the proposed CR [4].
Conclusion 
In this contribution, we discuss the Msg3 MAC PDU assembly when CBRA to CFRA switching and get below observations and proposal.
Observation 1: Two cases are possible: 1) CFRA grant size > CBRA grant size; 2) CFRA grant size < CBRA grant size.
Observation 2: NR UE can rebuild MAC PDU in Msg3 buffer easily because of the MAC subPDU structure and pre-processing consideration in NR.
Proposal: The Msg3 MAC PDU could be rebuilt when the size of UL grant in RAR is different to the UL grant in previous RACH (re)try.
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