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1 Introduction
In previous meetings, RAN2 has agreed to extend the RAR window and to indicate the LSB of the SFN (that the Msg2 is transmitted for) in Msg2 [1]. For this purpose, including the LSB of SFN in the DCI has been discussed, and an LS has been sent to RAN1 to assess the feasibility of this solution [2]:
	From RAN2 point of view it is beneficial to include LSB of SFN in the DCI.  The same design is desirable to be used for 2-step RACH.   Write LS to RAN1 to ask if there is any feasibility issues.



If RAN1 decides that the DCI option is not feasible, alternative solutions should be explored by RAN2.
In this contribution, we discuss the alternative of indicating the SFN LSB within the payload of Msg2 or MsgB, which can be supported in various scenarios without any dependency on the DCI format.
2 Discussion
It is important that RAN2 aims for a common solution for all scenarios that require RAR (or MsgB) window extension, e.g. NR-U, 2-step RACH, and NTN. If spare bits in DCI are not available in all scenarios, a common solution using DCI spare bits may not be possible.
Proposal 1: RAN2 should aim for a common solution for all scenarios that require RAR (or MsgB) window extension, e.g. NR-U, 2-step RACH, and NTN.
Observation: If spare bits in DCI are not available in all scenarios, a common solution may not be possible by using the DCI.
If RAN1 decides that the DCI option is not feasible, alternatively the SFN LSB can be indicated in the payload of Msg2 (or MsgB). 
Proposal 2: If RAN1 decides that the DCI option is not feasible, (as the alternative solution) SFN LSB is included in the payload of Msg2 or MsgB.
To indicate the SFN LSB, a new SFN Info subheader can be included in Msg2 (RAR) or MsgB PDU, which is always placed at the beginning of the MAC PDU. The UE checks the SFN indicated, and if it does not match the SFN of the PRACH occasion that the UE has transmitted the preamble, the UE ignores the RAR and does not parse the rest of the payload.
The presence of the SFN info subheader can depend on the size of the configured RAR-window: if the RAR-window is > 10 ms, the SFN info is present, if the RAR-window is <= 10 ms, the SFN info is not present. In other words, the presence of the subheader is determined semi-statically. As it is not meaningful to have a MAC PDU that only contains the SFN info (with no other subPDUs), there is no need to have an extension (E) bit or differentiate the subheader from the existing BI and RAPID subheaders. The SFN info subheader can simply be defined as consisting of 8 bits as illustrated in Figure 1 below. A MAC PDU containing the SFN Info subheader is illustrated in Figure 2 below for 4-step RA (similar principle applies to 2-step RA, i.e. the SFN Info subheader is placed at the beginning of MsgB PDU).
Proposal 3: A new SFN info subheader consisting of 8 bits is defined, and if present, it is always placed at the beginning of the MAC PDU for RAR or MAC PDU for MSGB (as illustrated in figures below).

[image: ]
[bookmark: _Ref20400652]Figure 1 SFN Info subheader
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[bookmark: _Ref20400659]Figure 2 Example of MAC PDU consisting of MAC RARs and SFN Info subheader

Proposal 4: The presence of the new SFN Info subheader in the MAC PDU depends on the configured value of RAR-window or msgB -ResponseWindow: if the value is > 10 ms, SFN Info is present, if the value is <= 10 ms, SFN Info is not present.
The number of bits that are indicated in the SFN Info subheader can be determined by the size of the RAR-window (or msgB-ResponseWindow). For example, if the RAR-window is between 10 ms and 20 ms, one bit (e.g. S0) is used to indicate the LSB, if the RAR-window is between 10 ms and 40 ms, two bits (e.g. S0 and S1) are used, and so on. The remaining bits can be reserved (R-bits).
Proposal 5: The number of bits indicated by the SFN Info is determined by the size of the RA-window or msgB -ResponseWindow: if the size is <= 20 ms, 1 bit, if the size is <= 40 ms, 2 bits, and so on.
Note that according to the RAN2 agreement, multiplexing of responses for more than one SFN is not allowed [1]. Therefore the SFN LSB will apply to all subPDUs within the Msg2 MAC PDU.
Proposal 6: The SFN LSB indicated by the SFN Info apply to all subPDUs in the MAC PDU.
Finally, how the UE interprets the SFN LSB indicated should be discussed. The UE can store the LSB of the SFN of the PRACH occasion where it has transmitted the preamble. If the stored LSB matches the LSB received in the SFN Info in Msg2, the UE can process the RAR (or MSGB), otherwise ignore it.
Proposal 7: If the LSB indicated in the SFN Info matches the LSB of the SFN of PRACH occasion where the UE has transmitted the preamble, the UE processes the RAR (or MSGB), otherwise the UE ignores it.

3 Conclusion
[bookmark: _GoBack]We have the following observations and proposals for indicating the LSB of SFN in Msg2 or MsgB:
Observation: If spare bits in DCI are not available in all scenarios, a common solution may not be possible by using the DCI.
Proposal 1: RAN2 should aim for a common solution for all scenarios that require RAR (or MsgB) window extension, e.g. NR-U, 2-step RACH, and NTN.
Proposal 2: If RAN1 decides that the DCI option is not feasible, (as the alternative solution) SFN LSB is included in the payload of Msg2 or MsgB.
Proposal 3: A new SFN info subheader consisting of 8 bits is defined, and if present, it is always placed at the beginning of the MAC PDU for RAR or MAC PDU for MSGB (as illustrated in figures below).
Proposal 4: The presence of the new SFN Info subheader in the MAC PDU depends on the configured value of RAR-window or msgB -ResponseWindow: if the value is > 10 ms, SFN Info is present, if the value is <= 10 ms, SFN Info is not present.
Proposal 5: The number of bits indicated by the SFN Info is determined by the size of the RA-window or msgB -ResponseWindow: if the size is <= 20 ms, 1 bit, if the size is <= 40 ms, 2 bits, and so on.
Proposal 6: The SFN LSB indicated by the SFN Info apply to all subPDUs in the MAC PDU.
Proposal 7: If the LSB indicated in the SFN Info matches the LSB of the SFN of PRACH occasion where the UE has transmitted the preamble, the UE processes the RAR (or MSGB), otherwise the UE ignores it.
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