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RLC buffer for MTBF

1. Introduction

This contribution intends at closing the issue on RLC buffer in conjunction with the mulitple TBF feature in Iu mode (the same proposal can be used in A/Gb mode). Extensive discussions have already taken place, while no agreement could be reached.

Nokia would like to reiterate the fact that multiplying the amount of TBFs shall not lead to multiplying the amount of RLC memory in the mobile station. This is the main reason for the proposals seen earlier.

2. SUmmary of the proposals

The following proposals have been made so far:

a) Dynamic RLC window size mechanism

b) Common RLC buffer size signalled to the network and adaptive polling

c) RLC buffer per TBF (RLC buffer = RLC window size)

Proposal a) assumed both RLC buffer and RLC window size are tied together. I.e. if a window of size 64 is allocated, an associated buffer of the same size needs to be reserved for RLC PDU memory. Upon establishment/release of a TBF, the window size of other TBFs would be adjusted. The memory management is handled by adjusting the size of the RLC window to the one of the active window. 

However, it was shown in [2] that the physical RLC PDU memory in use is always smaller than the window size itself therefore the RLC buffer and RLC window can be decorrelated. Hence it was proposed b) that the RLC buffer size be indicated to the network and adaptive polling be operated accordingly i.e. that a common RLC buffer be shared among TBFs. This way the network would be able to control the actual memory in use in the MS, and the memory requirement in the MS can therefore be reduced: the network is responsible for acknowledging the MS for UL data transmission, and for polling the MS for DL data transmission (see figures on next page). 

Proposal c) is very much like it is today: every TBF has a dedicated RLC buffer, the size of which equals the RLC window size (note that there is no requirement to support an RLC buffer of size the RLC window size in GPRS), and goes against the desired memory consumption limitation as no dynamic window size concept is introduced. In fact, as was shown in [2] the active window size (upper bound of the RLC PDU memory used for a given TBF) is always much shorter than the whole RLC window i.e. reserving an RLC buffer of size the RLC window size is most of the time a waste of memory resources.
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Figure 1. RLC Window size and active window
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Figure 2. RLC PDU memory
3. PROPOSAL

Proposal b) above is the one we are favouring for the following reasons:

· It is entirely under network control

· There is no additional memory requirement in the MS unless desired by the MS vendor

· There is no extra layer 2 signalling needed to change the RLC buffer size / RLC window size during a TBF

It was proposed earlier [3] that the RLC buffer size be a deterministic function of the multislot capability of the MS. I.e. the knowledge of the MS multislot capability would indicate implicitly the amount of RLC buffer supported in the MS in both directions. However, it was expressed that different implementations should be possible i.e. that the specification should not restrict to having the same RLC buffer size across mobile stations having the same multislot capability and that higher RLC buffer should be allowed. This translates into the need for explicit signalling of the RLC buffer size at provision of the MS capabilities.

This proposal may be enhanced by indicating in PACKET (DBPSCH) DOWNLINK ACK/NACK message that the MS's RLC buffer is full [4]. This would enable a faster network's reaction (as an ack/nack is received for a given RLC instance, while the RLC buffer is shared among all of them). Upon reception of this indication, the network would stop sending any new RLC data block (AM-RLC) to the MS and operate pre-emptive retransmissions to empty the MS's Rx buffer.

It is proposed that the minimum RLC buffer to be supported be defined as shown in the table below, as a function of the MS's multislot capability (for EGPRS). The RLC buffer of the MS is signalled during the MS capability enquiry procedure.

	
	Amount of timeslot(s) supported in one direction 

	
	1
	2
	3
	4
	5
	6
	7
	8

	GPRS
	RLC buffer min
	64
	64
	64
	64
	64
	64
	64
	64

	
	RLC buffer
	32(n; n=[2; 16]

	EGPRS
	RLC buffer min
	192
	256
	384
	512
	640
	768
	896
	1024

	
	RLC buffer
	32(n; n=[6; 256]

	NOTE: The values are in amount of RLC PDUs.


The following signalling need to be introduced within the RLC capabilities of the MS.

< RLC Buffer : < RLC buffer struct > >

< RLC Buffer struct > ::=


< Downlink RLC buffer : bit (8) >


< Uplink RLC buffer : bit (8) >;

Downlink/Uplink RLC buffer (8 bit field)

This field indicates the RLC buffer supported by the mobile station in downlink or in uplink direction. It is given as a number of RLC data blocks and is a multiple of 32.

Bit

8 7 6 5 4 3 2 1
0 0 0 0 0 0 0 0
Reserved

0 0 0 0 0 0 0 1
64
[ GPRS

…
…

0 0 0 0 0 1 0 0
192
[ EGPRS

…
…

0 0 0 0 1 1 1 1
512
GPRS ]

…
…

1 1 1 1 1 1 1 1
8192
EGPRS ]

4. CONCLUSIONS

This contribution summarizes the proposal to have a common RLC buffer shared among several RLC instances. It was expressed earlier that with this proposal the standard should allow for implementation with higher RLC buffer than was originally proposed. Besides, it is essential for this proposal to work that the RLC buffer available in the MS be known in the network. Hence it is suggested that the RLC buffer be signalled at MS capability enquiry and minimum requirements be included.

Corresponding CRs to 44.160 and 44.118 are also provided.
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