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1. Background
In RAN2#57bis, principles of the LTE downlink and uplink scheduling were discussed. RAN2 decided to adopt the persistent asynchronous adaptive scheme for LTE downlink scheduling. However RAN2 could not decide on the uplink scheduling principles but RAN2 decided to ask RAN1 if a VoIP optimized L1/L2 control channel can be provided for fully dynamic VoIP scheduling (individual L1/L2, no grouping). 
The following table is a first attempt of RAN2 study on how many bits are needed for uplink VoIP optimized L1/L2 dynamic scheduling.  
	10 MHz case 50 RBs
	Fully Flexible

L1/L2
	VoIP Optimized L1/L2 control channel

	
	
	DoCoMo
	Ericsson
	NEC
	Nokia
	Motorola
	QC
	Samsung

	UE ID
	16
	16
	16
	[12, 16]
	16
	16
	16
	16

	Uplink Resource Indication
	10
	6
	
	5
	6
	
	6
	5

	Transport Format Information
	8
	2
	
	2
	[2-3]
	
	2
	4

	Transmission Power
	[1-4]
	[1-4]
	
	1
	[1-4]
	
	[1-4]
	[1-3]

	Demodulation reference signal format
	[2]
	[2]
	
	0
	[2]
	
	[2]
	[2]

	
	
	
	
	
	
	
	
	

	Total
	40
	[27-30]
	
	[20, 24]
	[27-31]
	
	[27-30]
	[30]


Table 1: An Initial Estimation
RAN2 is aware that the actual content of uplink scheduling grant is still under discussion in RAN1. And the result shown in the above table is rather a first attempt to quantify the benefit of introducing VoIP optimized L1/L2 control channel from RAN2 point of view.  
As can be seen from the table, most of companies in RAN2 believe that the uplink resource indication for VoIP packets does not require the full flexibility as per NRT packets, 10 bits for fully flexible resource indication can be reduced to 5 or 6 bits. Note that the exact numbers of fully flexible resource indication and VoIP optimized indication are of course for further study. Likewise companies believes that the flexibility in transport format information for VoIP packets would be very limited, e.g. 4, 8 or 16 formats. 

We noted that the uplink grant also contains some L1 related parameters (transmission power and demodulation reference signal format) together requiring 6 bits out of total 40 bits. Although RAN2 did not discuss the purpose of these parameters, RAN2 believes that these parameters can be also further optimized for the VoIP L1/L2 control channel. 
Based on the initial observation captured in the Table 1, it is clear that we can achieve 25% overhead reduction by only reducing the resource indication and transport format information. Even more aggressive approach could be also consider for remaining fields of uplink scheduling grant aiming to achieve 40% or more overhead reduction.  
2. Questions to RAN1

Q1: 
UE complexity of supporting the different L1/L2 message size.


RAN2 would like to know about UE complexity supporting of the VoIP optimized L1/L2 channel. It would be good to compare this UE complexity with the eNB complexity required for blind decoding of VoIP packets.
Q2:
Reduction of L1/L2 control channel bits


This LS only contains the initial comparison of L1/L2 control channel bits between normal and VoIP optimized cases. RAN2 would appreciate if RAN1 could provide further estimation of bit reductions for e.g., transmission power and demodulation reference signal format.
3. Actions:

To RAN1 group.

ACTION: 
RAN1 is kindly requested to answer questions and give feedback on any RAN2 assumptions indicated in this liaison. 
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