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[bookmark: _Ref165266342]Introduction
In RAN2#119bis-e meeting, RAN2 discussed the topic of protocol overhead reduction for VoNR and achieved the following agreements [1]:
Agreements:
1. RAN2 thinks a UE may use application layer frame aggregation by implementation (no RAN2 spec impacts). (RAN2 can further discuss whether RAN needs to know whether UE is using frame aggregation in the voice packet)
2. RAN2 understands that it is up to network implementation to decide whether to configure SDAP header and integrity protection for a VoNR DRB to reduce the protocol overhead (no RAN2 spec impacts)
This contribution will further discuss RAN overhead reduction for VoNR from the RAN2 perspective and give our views.
RAN overhead reduction for VoNR
In the last meeting, RAN overhead reduction was discussed in [2]. As per the discussion in the last meeting, there are two ways to reduce RAN protocol overhead:
· Option 1: Reduce the RAN overhead of a single packet, including reducing the overhead of the SDAP header, PDCP header, RLC header, and MAC header.
· Option 2: Reduce system RAN overhead. The proposed way is to adopt packet aggregation which means that multiple packets are aggregated into one packet to reduce system RAN overhead.
For Option 1, RAN2 has agreed that it is up to network implementation to decide whether to configure the SDAP header and integrity protection for a VoNR DRB. This means that the overhead of the SDAP header and MAC-I can be reduced, but this is up to NW implementation without RAN2 spec change. For PDCP, RLC, and MAC header, 15 out of 18 companies already made their standpoint clear that it is not desirable to support protocol overhead reduction of PDCP, RLC, and MAC header. The main technical concern is that most companies were not sure about the need/benefit for any enhancement, as the potential room for protocol header reduction is only 2~3 bytes as shown in our earlier contribution [3]. From our perspective, this kind of enhancement will not bring much gain with respect to the improvement of coverage performance. In our RAN1 contribution [4], we gave the performance evaluation of RAN overhead reduction for 3 cases: without head reduction (TBS 184 bits), with 2 bytes reduced (TBS 168 bits), and with 4 bytes reduced (TBS 152bits) respectively. Based on the simulation result, 1~3 bytes of L2 protocol overhead reduction corresponds to about 5% ~ 10% overhead reduction based on the RAN1-agreed 184-bit payload size. Such saving brings a rather marginal benefit from the coverage enhancement point of view (i.e. around 0.4 dB gain). Thus, there is no need to pursue any forms of RAN overhead reduction.
Observation 1: Based on the outcome of [AT119bis-e][103], 15 out of 18 companies held clear standpoint that protocol overhead reduction should not be supported. From the technical perspective, the potential room for protocol header reduction is only 2~3 bytes, which only brings about 0.4 dB gain based on our RAN1 simulation result.
For option 2, 15 out of 18 companies stated clearly that application layer frame aggregation is already able to be supported in an implementation specific way, and there is no need to support PDCP layer frame aggregation. Considering that application layer packet aggregation will increase the TB size that will further impact the coverage enhancement, RAN2 can further discuss whether RAN needs to know whether UE is using frame aggregation in the voice packet, as per last-meeting conclusion. From our perspective, there is no need for RAN to know whether the UE is using an application level frame aggregation or not. On the one hand, RAN may deduce whether the UE is using frame aggregation based on the interval of packet arrival based on implementation. For example, as a voice packet is generated every 20 ms in the active period, the interval of packet arrival will be extended to 40 ms if two voice packets are aggregated into one packet by the application layer. On the other hand, if the coverage performance is impacted due to the large TBS size increment caused by the application layer aggregation, RAN can rely on the existing Recommended bit rate MAC CE which can assist application layer media bit rate adaptation to reduce the TB size. From this point of view, the current mechanism is already enough to handle the large TB size caused by application layer packet aggregation, if really applied by the application layer as decided by UE implementation. Thus, there is no need to introduce any new Spec impact from RAN2 perspective.
[bookmark: _GoBack]Observation 2: Based on the interval of packet arrival, RAN can deduce whether the UE is using frame aggregation or not for the VoNR traffic. Also, relying on the existing Recommended bit rate MAC CE is already enough to handle the large TB size caused by application layer packet aggregation.
Based on Observation 1 and Observation 2, it is questionable to support RAN overhead reduction and pursue any further specification work in the normative phase for this topic. Thus, it is proposed that to make the conclusion that RAN2 does not identify necessary/feasible enhancements on overhead reduction for VoNR from the RAN2 perspective, which can be considered as the RAN2 study phase outcome.
[bookmark: _Toc502437832]Proposal 1: RAN2 does not identify necessary/feasible enhancements to be supported for RAN overhead reduction for VoNR. This could be considered as the RAN2 study phase outcome.
Conclusions
This contribution discussed the RAN overhead reduction for VoNR and gave the following observations and proposals. 
Observation 1: Based on the outcome of [AT119bis-e][103], 15 out of 18 companies held clear standpoint that protocol overhead reduction should not be supported. From the technical perspective, the potential room for protocol header reduction is only 2~3 bytes, which only brings about 0.4 dB gain based on our RAN1 simulation result.
Observation 2: Based on the interval of packet arrival, RAN can deduce whether the UE is using frame aggregation or not for the VoNR traffic. Also, relying on the existing Recommended bit rate MAC CE is already enough to handle the large TB size caused by application layer packet aggregation.
Proposal 1: RAN2 does not identify necessary/feasible enhancements to be supported for RAN overhead reduction for VoNR. This could be considered as the RAN2 study phase outcome.
Reference
[1] RAN2 #119bis-e Chairman Notes.
[2] [bookmark: _Ref118392945]R2-2210842 [offline-103] Coverage enhancements
[3] R2-2209508 Discussion on RAN overhead reduction for VoNR support in NR NTN, vivo
[4] [bookmark: _Ref118394994]R1-2203588 Discussions on coverage enhancement for NR NTN, vivo.

	
