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1 Introduction
In RAN2 #107 [1], RAR window extension was discussed and following was agreed:
· Will support extension of RAR window without modifying RA-RNTI. 

· Include LSBs of SFN in MSG2

In this contribution we discuss the remaining issues for extending RAR window.
2 Discussion
2.1 Issue 1: Maximum RAR window size
This issue was discussed during the email discussion [2] after RAN2 #105 and majority view was to extend the RAR window to 20ms. However, because of lack of consensus, RAN2 agreed the following: 
· R2 assumes the maximum RAR window size is extended to [20] ms.
The maximum COT duration is 10ms. So, RAR window size of 20ms can provide sufficient time to access the channel. However, in case of 2 step RACH on unlicensed carrier, RAR window size also needs to be extended to give network enough time to process the MsgA and generate MsgB including RRC message. RRC message is generated at CU upon processing of RRC message received in MsgA. So we propose to support maximum RAR window size of 40ms.

Proposal 1: Maximum supported RAR window size is 40ms.
2.2 Issue 2: Location of FRAME ID (i.e. LSBs of SFN) in Msg2
There are two approaches to include the FRAME ID (i.e. LSBs of SFN) in RAR MAC PDU.

Approach 1: FRAME ID (i.e. LSBs of SFN) is included separately for each RAR in RAR MAC PDU 
FRAME ID can be included in MAC payload for RAR as shown in Figure 1. In this approach RARs for random access preambles transmitted in different radio frames but having same RA-RNTI can also be multiplexed in same RAR MAC PDU. Note that for SI request ack (in case of Msg1 based SI request), FRAME ID is not included as network can ensure that atleast one of RA-RNTI or RAPID is different for SI requests for different SI messages. 
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Figure 1
If we do want any restriction on RACH configuration for SI requests, RAPID subheader can be modified to include FRAME ID instead of including FRAME ID in MAC payload for RAR as shown in Figure 2.
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Figure 2
Observation 1: In this approach RARs for random access preambles transmitted in different radio frames can be multiplexed in same RAR MAC PDU.
Approach 2: FRAME ID (i.e. LSBs of SFN) is included at most once per RAR MAC PDU
A new MAC subheader can be defined to include FRAME ID as shown in Figure 3. This new MAC subheader can be included in the beginning of RAR MAC PDU or it can be included before the first MAC subPDU with RAPID and RAR in RAR MAC PDU. 
Observation 2 : In this approach RARs for random access preambles transmitted in only same radio frame can be multiplexed in same RAR MAC PDU.
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Figure 3
In licensed spectrum, opportunities to transmit RAR MAC PDU and associated PDCCH can be limited due to LBT. So approach 1 is beneficial as RARs for random access preambles transmitted in same or different radio frames but having same RA-RNTI can be multiplexed in same RAR MAC PDU.

Proposal :  Frame identifier (i.e. LSBs of SFN) is included in MAC payload or subheader for RAR.

3  Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposals:
Proposal :  Frame identifier (i.e. LSBs of SFN) is included in MAC payload or subheader for RAR.
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