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1	Introduction
RAN2 completed the study phase on coverage enhancement for NR NTN in RAN2-120 meeting and concluded that most of enhancements depends on the progress of RAN1. RAN2 further agreed that the enhancement to support blind retransmission for initial Msg3 transmission will be considered in Rel-18 NTN.
	Agreements:
RAN2 will consider enhancements to enable initial blind Msg3 retransmission grant reception in Rel-18 NTN



Furthermore, the VoNR codec should be adapted based on the UE’s radio conditions to guarantee the voice call quality. However, due to long RTT in NTN, the legacy RAN-assisted voice codec bitrate adaptation mechanism may cause further delay on codec change.
In this contribution, we would like to provide our view on how to support blind Msg3 retransmission for initial transmission and the issue of legacy voice codec adaptation mechanism.
2	Discussion
2.1	Blind Msg3 retransmission for initial Msg3 transmission
Due to long UE-gNB RTT, in Rel-17, it was agreed to delay the start of ra-ContentionResolutionTimer by UE-gNB RTT after initial Msg3 transmission (in red in Figure1). Hence it is not possible for NW to schedule blind Msg3 retransmission for the initial Msg3 transmission since UE will not monitor PDCCH during that period. 
[image: ]
Figure 1: ra-ContentionResolutionTimer (re)start
Observation 1: Blind retransmission for initial Msg3 transmission is not supported due to the UE-gNB RTT delay before starting the ra-ContentionResolutionTimer.
Based on previous discussions in/after RAN2-119 and the summary in email discussion [1], there are different options provided by companies on how to address the issue, for example:
· Option1: Do not stop the ra-ResponseWindow after initial RAR reception
· Option2: Start ra-ContentionResolutionTimer immediately after initial Msg3 transmission
· Option3: Introduce a new timer (and short timer) for blind Msg3 retransmission after initial Msg3 transmission
· Option4: Whether the UE additionally monitor for a blind Msg3 retransmission grant is indicated by the network (e.g., RAR)
For Option1, the UE continues to monitor PDCCH after receiving RAR to receive UL grant for blind Msg3 retransmission. Since the gap between RAR reception and Msg3 transmission should consider the cell-specific Koffset, NW should configure the ra-ResponseWindow to a value which can cover the gap. However, as the cell-specific Koffset is a rough value that applies to all UEs in the cell including the UE with largest UE-gNB distance, for UE under the nadir, the gap between RAR reception and Msg3 transmission maybe large hence the existing ra-ResponseWindow may not long enough to cover the gap. Furthermore, configuring UE with a large RAR window will waste UE’s power to monitor possible UL grant for Msg3 retransmission since in most of the scenarios blind retransmission is not scheduled during this period..
For Option2, it is to start the ra-ContentionResolutionTimer right after the end of the first Msg3 transmission (instead of delay UE-gNB RTT), in which the UE should monitor the PDCCH during the timer running to receive UL grant for blind Msg3 retransmissions. To receive the possible Msg4 within the ra-ContentionResolutionTimer triggered by initial Msg3 transmission, one way is to extend the timer at least larger than the UE-gNB RTT. However, the UE may cost power consumption in vain to monitor PDCCH since the Msg4 can only be received after UE-gNB RTT while in most of the scenarios blind retransmission is not scheduled during this period. 
An enhancement to Option2 was proposed in the discussion that, ra-ContentionResolutionTimer(s) should be started and restarted twice after the initial Msg3 transmission. E.g., one CR timer start right after the end of first Msg3 transmission and the other CR timer start after UE-gNB RTT. This implies the first CR timer is for blind Msg3 retransmission while the second CR timer is to receive possible Msg4. Since the CR timer is for contention resolution which can be up to 64ms taking into account Msg3 processing, RRC processing and NW scheduling delay, it is undesirable from a UE power consumption perspective.  
For Option3, a new timer (and short timer) is considered for blind Msg3 retransmission only which may save UE’s power for blind Msg3 retransmission grant monitoring. However, a new timer may cause significant specification impact.
For Option4, it is NW to control whether UE should monitor PDCCH for blind Msg3 retransmission grant after initial transmission. In our understanding, the NW know exactly whether it will schedule blind Msg3 retransmissions dynamically based on UE’s radio conditions as well as the system load. Then it can inform UE to monitor PDCCH accordingly. This option is beneficial for UE’s power consumption. 
Based on analysis above, we propose RAN2 to discuss below proposals.
Proposal 1: RAN2 to discuss whether a new timer should be introduced to monitor blind retransmission grant for initial Msg3 transmission.
Proposal 2: Network indicates to UE whether the UE should monitor blind retransmission grant for initial Msg3 transmission. 

2.2	VoNR codec adaptation
According to TS 26.114, a UE offering speech communication may support AMR, AMR WB and EVS in which different codec modes are supported with different bitrate. A higher AMR voice codec rate may provide a higher-definition voice call and accordingly a better user experience. Hence, when UE’s radio conditions are better than before, UE may reselect a higher codec rate for a better user experience of the VoNR call. Similarly, when UE’s radio conditions are worse than before, UE may reselect a lower codec rate to extend coverage. For NTN, due to satellite movement, the UE experienced radio conditions may change frequently. So, codec bitrate adaptation based on radio conditions is mandatory.
Table 3: Codec modes with different codec bitrate for AMR and AMR-WB
	
	Codec mode with different codec bitrate (in kbps)

	AMR
	4.75
	5.15
	5.9
	6.7
	7.4
	7.95
	10.2
	12.2
	

	AMR-WB
	6.6
	8.85
	12.65
	14.25
	15.85
	18.25
	19.85
	23.05
	23.85



Observation 2: To support VoNR in NTN, the VoIP codec adaptation should be supported due to satellite movement. 
In legacy, the voice codec selection and adjustment were discussed in enhancement of VoLTE in SID [2] and WID[3], RAN2 agreed that the RAN-assisted Codec adaptation mechanism in which NW can send codec bitrate recommendation to UE via DL MAC CE based on UE’s radio conditions and system load status. Furthermore, UE may query the recommended codec bitrate from NW via UL MAC CE. The same design was inherited in NR as specified in 38.321 section 5.18.10 and 6.1.3.20.
Observation 3: The RAN-assisted voice codec bitrate adaptation mechanism is supported in TN, in which NW can send codec bitrate recommendation to UE via DL MAC CE and UE may query the recommended codec bitrate from NW via UL MAC CE.
For NR NTN, according to WID[4], the VoIP performance is evaluated in LEO-1200km scenario. The legacy MAC-CE based codec bit rate adaptation may not work well since the UE-gNB RTT delay will be up to 42ms which is quite larger than TN. For example,  given UE generate VoIP packet every 20ms, the time distance between the point where UE wants to trigger the codec adaptation due to detected coverage change and the point where UE applies new codec can reach up to 80ms. As illustrated in Figure1, when the UE triggers codec rate increase (e.g., it may be triggered by UE’s detection of better RF condition or requested by peer UE of the call), UE has to query the recommended codec bitrate from NW via UL MAC CE and then wait DL RBR (Recommended Bit Rate) MAC CE to trigger further codec bitrate increase. The time distance between UE triggers the codec bitrate increase and UE applies new codec can reach up to 80ms. The time delay on application of higher codec bitrate means the delay to provide a better user experience (a higher-definition voice call) which is not good for system performance. The case seems happen frequently due to satellite movement in high speed (e.g. 7.5km/s) where the pathloss between UE and gNB will change accordingly.
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Figure 1: Time delay of codec adaptation for bitrate increase
Observation 4: Due to long UE-gNB RTT, the legacy MAC-CE based codec bitrate adaptation may delay the voice codec adaptation.
In the study report TR36.750 for VoLTE enhancement SID [2], there are several candidate solutions captured. In our view, the proposed solutions can be the baseline for further enhancements for NTN. For example, the broadcast-based bit rate adaptation may need to be further studied for NTN which is helpful to save RTT delay compared to legacy mechanism relying on the MAC CE exchange.   
Proposal 3: To support VoNR in NTN, the voice codec adaptation mechanism should be enhanced for NR NTN.
3	Conclusion
This document has made the following observations:
Observation 1: Blind retransmission for initial Msg3 transmission is not supported due to the UE-gNB RTT delay before starting the ra-ContentionResolutionTimer.
Observation 2: To support VoNR in NTN, the VoIP codec adaptation should be supported due to satellite movement. 
Observation 3: The RAN-assisted voice codec bitrate adaptation mechanism is supported in TN, in which NW can send codec bitrate recommendation to UE via DL MAC CE and UE may query the recommended codec bitrate from NW via UL MAC CE.
Observation 4: Due to long UE-gNB RTT, the legacy MAC-CE based codec bitrate adaptation may delay the voice codec adaptation.
And proposed the following:
Proposal 1: RAN2 to discuss whether a new timer should be introduced to monitor blind retransmission grant for initial Msg3 transmission.
Proposal 2: Network indicates to UE whether the UE should monitor blind retransmission grant for initial Msg3 transmission. 
Proposal 3: To support VoNR in NTN, the voice codec adaptation mechanism should be enhanced for NR NTN.
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