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Reduced RLC Window Size for delay-sensitive applications
1. Introduction
RLC Non-Persistent mode (currently only defined as the RLC mode for MBMS bearers) has been recently suggested as a possible candidate to support delay-sensitive applications (i.e. PS Conversational Services) in GERAN. 
In [1] it was also suggested to modify its behaviour to cope with extremely low delays. While this is not needed, i.e. the characterizing behaviour of RLC Non-Persistent mode does not need to be changed, it is true that one parameter, namely the Window Size, needs to be modified for this purpose.
2. Reduced RLC Window Size
 
According to TS 44.060, the maximum window size for an EGPRS TBF can assume values up to 1024, depending on the number of timeslots allocated to the TBF. In any case, the window size cannot assume a lower value than 64 (this is also the only possible value for GPRS TBFs).
The window size determines the (maximum) receive window at the receiving RLC/MAC Layer entity. Due to the “in sequence delivery” property, RLC data blocks received within the receive window  cannot be delivered to the upper layers, even if all the RLC data blocks corresponding to a given LLC frame have been completely received. This behavior adds additional delay to received data, becoming a serious drawback for delay-sensitive services (like VoIP).

A simple example could be useful to clarify the problem. Let’s suppose that:

· RLC Non-Persistent mode is used
· WS = 64 
· a new RLC block is sent every 20 ms (e.g. an RLC block carrying an AMR frame). 
Let’s further assume that all the blocks up to BSN=9 (included) have been correctly received. Hence V(Q)=10. We can now suppose that all blocks with a BSN higher than 10 (namely 11,12,13, etc.) get to the receiver, while the block with BSN=10 is retransmitted X times without ever being correctly received. In RLC Non-Persistent mode, the receiver must receive the block with BSN = 74 (-> V(R)=75), before considering the BSN = 10 (being 10 < V(R) ­ WS) as no longer expected, and then deliver the buffered data to the LLC layer. But this would imply a delay in the range of 20 ms ( 64 = 1,280 ms, obviously not acceptable for delay-sensitive applications. 
By setting a low value for the window size (lower than 64) this drawback can be eliminated. In particular, by using RLC Non-Persistent mode with a proper low value for the window size, it is expected that performance for delay-sensitive services would be greatly improved. In fact, RLC Non-Persistent mode would allow non-exhaustive retransmissions to help reduce the packet loss, while the window size value could be tuned to determine the maximum delay before re-assembling LLC frames.  Some preliminary results confirming this analysis can be found in [2].

If the idea to extend the usage of RLC Non-Persistent mode to support delay-sensitive applications will be found acceptable, one possibility to define window size values lower than 64 could be to define a completely new table of window size values (besides the already available one). The new table could look like the one reported below.
	bit
5 4 3 2 1
	Value of EGPRS window size

	0 0 0 0 0
	1

	0 0 0 0 1
	2

	0 0 0 1 0
	4

	0 0 0 1 1
	6

	0 0 1 0 0
	8

	0 0 1 0 1
	10

	0 0 1 1 0
	12

	0 0 1 1 1
	14

	0 1 0 0 0
	16

	0 1 0 0 1
	18

	0 1 0 1 0
	20

	0 1 0 1 1
	22

	0 1 1 0 0
	24

	0 1 1 0 1
	26

	0 1 1 1 0
	28

	0 1 1 1 1
	30

	1 0 0 0 0
	32

	1 0 0 0 1
	34

	1 0 0 1 0
	36

	1 0 0 1 1
	38

	1 0 1 0 0
	40

	1 0 1 0 1
	42

	1 0 1 1 0
	44

	1 0 1 1 1
	46

	1 1 0 0 0
	48

	1 1 0 0 1
	50

	1 1 0 1 0
	52

	1 1 0 1 1
	54

	1 1 1 0 0
	56

	1 1 1 0 1
	58

	1 1 1 1 0
	60

	1 1 1 1 1
	Reserved


The next step would be the inclusion in all the various assignment messages (PUA, PDA, PTR, etc.) of a new “window size selection” bit that could be used to indicate which table (the old or the new one) is addressed by the 5-bits codeword.
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