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[bookmark: _Ref35586532]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]During post email discussion of RAN2 #124 meeting, some companies identify that whether Msg1 repetition is applicable in NTN network. Besides, we also have other remaining MAC open issues as follows. 
	Issue1：
Whether Msg1 repetition is applicable in NTN network?  If applicable, when to start RAR window and how to capture it in MAC? 
Issue2：
 For RACH resource selection, current MAC spec is incomplete when both Msg1 repetition and eRedCap are applicable for the RACH procedure. 
(Note: assume Msg1 repetition is also applicable to eRedCap UEs)
Issue3：
Whether DWS and mTRP can be configured together? Even if the answer is "Yes", RAN2 assumes there is no RAN1 or RAN4 impact.


In this contribution, we focus on Issue 1 and provide the corresponding TP at the end. 
Discussion
In the post email discussion of RAN2#124 meeting, the issue whether Msg1 repetition can be applicable in NTN network was identified. The similar issue on whether Msg3 repetition can be applicable in NTN network was discussed in Rel-17 and it was concluded that it is beneficial to support Msg3 repetition in NTN network. Similarly, we think there are no critical issues supporting Msg1 repetition in NTN network. 
Proposal 1: Msg1 repetition can be applicable in NTN network.
If Msg1 repetition is supported in NTN, the main impact on MAC spec is that we need to specify the time of starting the RAR window. In current MAC spec [1], if the Random Access Preamble is transmitted with repetitions, UE need to start the RAR window at the first PDCCH occasion from the end of all repetitions of the Random Access Preamble transmission as highlighted below. 
	1>	else:
2>	if the Random Access Preamble was transmitted on a non-terrestrial network:
3>	start the ra-ResponseWindow configured in RACH-ConfigCommon at the PDCCH occasion as specified in TS 38.213 [6].
2>	else if the Random Access Preamble is transmitted with repetitions:
3>	start the ra-ResponseWindow configured in RACH-ConfigCommon at the first PDCCH occasion from the end of all repetitions of the Random Access Preamble transmission as specified in TS 38.213 [6].
2>	else:
3>	start the ra-ResponseWindow configured in RACH-ConfigCommon at the first PDCCH occasion as specified in TS 38.213 [6] from the end of the Random Access Preamble transmission.


Besides, in TS38.213 spec [2], if UE supports the msg1 repetition, UE will start the RAR window after the last symbol of the last PRACH occasion corresponding to the PRACH transmission as highlighted below. It can be seen that RAR window is started at the first PDCCH occasion from the end of all repetitions of the preamble transmission has been reflected in RAN1 spec.
In NTN network, when UE performs random access procedure, UE will start the RAR window after an additional  msec (i.e.,UE-gNB RTT)time period due to the long distance between UE and gNB as highlighted below.
	In response to a PRACH transmission, a UE attempts to detect a DCI format 1_0 with CRC scrambled by a corresponding RA-RNTI during a window controlled by higher layers [11, TS 38.321] if the PRACH transmission is not triggered by a PDCCH order that includes a Cell Indicator field with non-zero value; otherwise, the UE does not attempt to detect the DCI format 1_0. The window starts at the first symbol of the earliest CORESET the UE is configured to receive PDCCH for Type1-PDCCH CSS set, as defined in clause 10.1, that is at least one symbol, after the last symbol of the last PRACH occasion corresponding to the PRACH transmission, where the symbol duration corresponds to the SCS for Type1-PDCCH CSS set as defined in clause 10.1. If  or , as defined in [4, TS 38.211], is not zero, the window starts after an additional  msec where  is defined in [4, TS 38.211] and  is provided by kmac or  if kmac is not provided. The length of the window in number of slots, based on the SCS for Type1-PDCCH CSS set, is provided by ra-ResponseWindow.


Hence, according to RAN1’s spec, Msg1 repetition has already supported in NTN network. That is UE will start the RAR window at the PDCCH occasion after the last symbol of last PRACH occasion corresponding to the PRACH transmission plus an additional UE-gNB RTT time period.
Observation 1: In RAN1 spec, the msg1 repetition in NTN network has already been supported.
So we can just keep the current MAC spec description that UE starts the RAR window as specified in TS 38.213 and there is no impact on MAC spec.
However, we have specified that when to start the RAR window for msg1 repetition in current MAC spec. In order to align the procedure of msg1 repetition in TN, we can also specify when to start the RAR window in case of UE performing msg1 repetition in NTN network. UE starts the RAR window at the PDCCH occasion from end of all repetition of the Random Access Preamble transmission and plus the time of UE-gNB RTT.
Two options are provided to support the Msg1 repetition in NTN network:
· 		Option 1: There is no need to change the current MAC spec.
· Option2: Capture the supporting the Msg1 repetition in NTN network MAC spec and adopt the TP in Appendix.
We propose that:
Proposal 2: RAN2 to decide which option is adopted for supporting the Msg1 repetition in NTN network:
· Opition1: There is no need to change the current MAC spec;
· Option2: Capture the supporting the Msg1 repetition in NTN network in MAC spec and adopt the TP in Appendix. 
Conclusion
According to the analysis in section 2, it is observed and proposed:
[bookmark: _Ref69910645]Observation 1: In RAN1 spec, it has already support the msg1 repetition in NTN network.
Proposal 1: Msg1 repetition can be applicable in NTN network.
Proposal 2: RAN2 to decide which option is adopted for supporting the Msg1 repetition in NTN network:
· Opition1: There is no need to change the current MAC spec;
· Option2: Capture the supporting the Msg1 repetition in NTN network in MAC spec and adopt the TP in Appendix. 
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<<<<<<<<<<<<<<<<<<<< Start of change >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc37296181][bookmark: _Toc46490307][bookmark: _Toc52752002][bookmark: _Toc52796464][bookmark: _Toc155999613][bookmark: _Toc29239849][bookmark: _Toc37296208][bookmark: _Toc46490335][bookmark: _Toc52752030][bookmark: _Toc52796492][bookmark: _Toc131023416]5.1.4	Random Access Response reception
Once the Random Access Preamble is transmitted and regardless of the possible occurrence of a measurement gap, the MAC entity shall:
1>	if the contention-free Random Access Preamble for beam failure recovery request was transmitted by the MAC entity:
2>	if the contention-free Random Access Preamble for beam failure recovery request was transmitted on a non-terrestrial network:
3>	start the ra-ResponseWindow configured in BeamFailureRecoveryConfig at the PDCCH occasion as specified in TS 38.213 [6].
2>	else:
3>	start the ra-ResponseWindow configured in BeamFailureRecoveryConfig at the first PDCCH occasion as specified in TS 38.213 [6] from the end of the Random Access Preamble transmission.
2>	monitor for a PDCCH transmission on the search space indicated by recoverySearchSpaceId of the SpCell identified by the C-RNTI while ra-ResponseWindow is running.
1>	else:
2>	if the Random Access Preamble was transmitted on a non-terrestrial network:
3>			if the Random Access Preamble is transmitted with repetitions:
4>	start the ra-ResponseWindow configured in RACH-ConfigCommon at the PDCCH occasion from the end of all repetitions of the Random Access Preamble transmission as specified in TS 38.213 [6].
3> else:

[bookmark: _GoBack]34>	start the ra-ResponseWindow configured in RACH-ConfigCommon at the PDCCH occasion as specified in TS 38.213 [6].
2>	else if the Random Access Preamble is transmitted with repetitions:
3>	start the ra-ResponseWindow configured in RACH-ConfigCommon at the first PDCCH occasion from the end of all repetitions of the Random Access Preamble transmission as specified in TS 38.213 [6].
2>	else:
3>	start the ra-ResponseWindow configured in RACH-ConfigCommon at the first PDCCH occasion as specified in TS 38.213 [6] from the end of the Random Access Preamble transmission.
2>	monitor the PDCCH of the SpCell for Random Access Response(s) identified by the RA-RNTI while the ra-ResponseWindow is running.
1>	if notification of a reception of a PDCCH transmission on the search space indicated by recoverySearchSpaceId is received from lower layers on the Serving Cell where the preamble was transmitted; and
1>	if PDCCH transmission is addressed to the C-RNTI; and
1>	if the contention-free Random Access Preamble for beam failure recovery request was transmitted by the MAC entity:
2>	consider the Random Access procedure successfully completed.
<<<<<<<<<<<<<<<<<<<< End of Change >>>>>>>>>>>>>>>>>>>>
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