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Introduction
RAN1 is currently discussing about transport block sizes. One important input for this discussion from RAN2 is the header overhead of NR UP protocol stack, especially in the case of voice services. This contribution provides insight to RAN2 UP protocol stack header overhead. In addition, we are proposing to send LS to SA4 [1] about protocol and codec overhead on voice services. 
[bookmark: _Ref178064866]Discussion
In LTE, there are transport block sizes specifically tailored for voice services. This allows the services to be used with low overhead (headers + padding). As the L2 protocol stack has changed in RAN2, there is need to verify whether the assumptions taken in LTE still holds. In order to create specific set of TB sizes tailored for voice services, it is important to take into account overhead of the whole protocol stack. The protocol stack varies based on voice service, such as VoLTE and VoIP. 
To get an idea of number of bits per voice frame, following table summarizes common codec modes for AMR. It may initially be assumed that the conversational speech codecs for use in NR are same as for LTE, i.e. AMR-NB, AMR-WB and EVS (not included in the table). Each codec defines multiple modes, with payload bitrates and sizes that can be changed on a frame-by-frame (20 ms) basis. Set of modes used by different networks varies. Therefore, we propose sending LS to SA4 to request input for the voice codecs and overall protocol overhead above SDAP layer. 
Table 1	Example bit counts per frame for AMR codecs
	Mode (bits)
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	AMR-NB [2]:
	95
	103
	118
	134
	148
	159
	204
	244
	39 (SID)
	
	
	
	

	AMR-WB [3]:
	132
	177
	253
	285
	317
	365
	397
	461
	477
	40 (SID)
	
	
	



[bookmark: _Toc498626290][bookmark: _Toc498627728][bookmark: _Toc498637997]Frame size is depending on codec modes. Set of codec modes supported by different networks varies. 
Depending on voice application, e.g. VoLTE or VoIP, the protocol stack above SDAP varies. Figure 1 illustrates potential headers to consider above physical layer. In LS for SA4 RAN may request input for RTP header sizes as well as RTCP control frames. 


Figure 1: Illustration of headers above physical layer	
SA4 may provide detailed analysis of headers above SDAP layer. Following table provides estimate on IP/UDP/RTP layer with ROHC. It does not take into account, potential extensions on IPV6 or RTP header. 
Table 2: Common header sizes for IP/UDP/RTP with ROHC
	IPv6 Header 
	40
	bytes

	IPv4 Header 
	20
	bytes

	UDP header
	8
	bytes

	RTP header
	12
	bytes

	ROHC header, excl. SID frames
	3
	bytes

	ROHC header, SID frames
	6
	bytes



As the UP-payload headers are getting stable on RAN2, Table 3 provides header overhead calculations for different configurations.  Option 1 represents expected configuration for voice bearer. 

Table 3	NR User Plane Header overhead
	Header type 
	Overhead 
	Unit 
	Opt 1 
	Opt 2 
	Opt 3 
	Worst

	SDAP header (configurable)
	8
	bits
	
	
	
	X

	PDCP (18-bit SN) 
	24
	bits
	
	
	X
	X

	PDCP (12-bit SN) 
	16
	bits
	X 
	X
	
	

	RLC UM (non-segment)
	8
	bits
	X 
	
	
	

	RLC UM (Segment) 12-bit SN
	16
	bits
	
	
	
	

	RLC AM 18-bit SN, No SO
	24
	bits
	
	
	X
	

	RLC AM 18-bit SN, SO
	40
	bits 
	
	
	
	X

	RLC AM 12-bit SN, No SO
	16
	bits
	
	X
	
	

	RLC AM 12-bit SN, SO
	32
	bits
	
	
	
	

	MAC 8-bit L-field
	16
	bits 
	X 
	X
	
	

	MAC 16-bit L-field
	24
	bits 
	
	
	X
	X

	
	
	
	
	
	
	

	Option 1 
	40
	bits
	
	
	
	

	Option 2 
	48
	bits
	
	
	
	

	Option 3 
	72
	bits 
	
	
	
	

	Worst case
	96
	bits
	
	
	
	



[bookmark: _Toc498626291][bookmark: _Toc498627729][bookmark: _Toc498637998]User Plane overhead for RAN2 in common voice configuration is 40 bits. 

There may be multiple TB sizes that are good fit for voice codecs. If TB for voice codecs is designed just one use case in mind, it may result that optimization for one voice codec may not be beneficial for another voice codec. In addition to this, voice protocols are sending control packets within the constant stream of voice traffic. If the control packets are not taken into consideration when designing TB size, there could be cases where control frame may cause voice data packet to be “late lost”, meaning that the packet is discarded as it was not received in specific time budget.  Having multiple TB values with fine granularity may be one option to provide consistent user experience for voice regardless of the protocol stack above. 
[bookmark: _Toc498627730][bookmark: _Toc498637999]Having multiple TB values for voice services may de-couple TB design from the above protocol stack 
[bookmark: _Toc498626292][bookmark: _Toc498627731][bookmark: _Toc498638000]RAN2 is kindly requested to send LS to SA4 about voice protocol overhead and special frames which are send frequently within the voice data. 
[bookmark: _Toc498626293][bookmark: _Toc498627732][bookmark: _Toc498638001]RAN2 is kindly requested to provide input to RAN1 about RAN2 UP protocol overhead. 
Conclusion
In section 2 we made the following observations:
Observation 1	Frame size is depending on codec modes. Set of codec modes supported by different networks varies.
Observation 2	User Plane overhead for RAN2 in common voice configuration is 40 bits.
Observation 3	Having multiple TB values for voice services may de-couple TB design from the above protocol stack

Based on the discussion in section 2 we propose the following:
Proposal 1	RAN2 is kindly requested to send LS to SA4 about voice protocol overhead and special frames which are send frequently within the voice data.
Proposal 2	RAN2 is kindly requested to provide input to RAN1 about RAN2 UP protocol overhead.
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