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1.  Introduction

One of the UE capabilities specified in 25.306 is the Total RLC AM buffer size, which is intended to aid UTRAN when selecting suitable RLC window sizes for RBs and SRBs. The UE classes listed in "Reference UE radio access capability combinations" (25.306 section 5.2.1) contains typical values for the Total RLC AM buffer size as shown below.

	Reference combination of UE Radio Access capability parameters common for UL and DL
	32kbps class
	64kbps class
	128 kbps class
	384 kbps class
	768 kbps class
	2048 kbps class

	...
	
	
	
	
	
	

	RLC parameters
	
	
	
	
	
	

	Total RLC AM buffer size (kbytes)
	10
	10
	50
	50
	100
	500

	Maximum number of AM entities

	4
	4
	5
	6
	8
	8


The default radio configurations in 25.331 used at inter-rat handover as well as the default messages in the test specifications produced by T1 specify RLC window sizes of 128 to be used for all SRBs (uplink and downlink).

With the RLC PDU size of 128 bit for SRB2,3 this default configuration requires 2*(128+128)*128 bit = 65536 bit = 8192 bytes. For the two lowest UE classes this leaves 10*210 – 8192 = 2048 bytes to use for SRB4 and any radio bearer.

It is clear that the available memory is not sufficient to setup a RB after an inter-RAT handover has been performed. In principle the RLC window sizes for SRB2,3 could be reconfigured to lower values before any additional RB/SRB4 is setup. However, even if a reconfiguration of RLC window sizes is supported in the signalling this is not covered in 25.322.

We therefore feel that it needs to be discussed how to handle UEs from the lowest UE classes after an inter-RAT handover.

3. Alternative solutions

Alternative A

One alternative is to remove values 2 kbyte and 10 kbyte from the UE capability "Total RLC AM buffer size". This would mean that 50 kbyte is the lowest possible value which would be sufficient to handle the current default radio configurations in combination with SRB4 and a PS RAB.

Alternative B

One alternative is also to modify the default radio configurations in 25.331 and introduce lower values of the RLC window size for SRB2,3. It is apparent that the currently specified values of 128 are unnecessarily high and that values of e.g. 32 would be sufficient.

A window size of 32 for SRB2,3 would require 2*(32+32)*128 bit = 2048 kbyte =2 kbyte. Consequently this would be possible to support even for a UE indicating 2 kbyte buffer memory (which is possible to signal but is not listed for any UE class).

For the lowest UE classes (10 kbyte) this configuration would lead to that an acceptable amount of memory is left for RBs/SRB4. It is considered that lower values than 32 would impact the performance negatively without any apparent gain in the memory requirement.  

Alternative C

From a signalling perspective it is possible to reconfigure the RLC window sizes of SRB2,3 before SRB4 or any RAB is setup. This would potentially free memory for other RBs/SRB4 (depening on the UE implementation). However, the reconfiguration of the RLC window size is currently not really covered in the RLC specification, and it would need to be specified which actions to take when RLC PDUs gets outside the Receiver window due to a reconfigured RLC window size.

There are also some issues that need to be considered, for example:

Assume that an SRB is initially using a RLC window (TX and RX) of 128 and the receiver window in both UE and UTRAN contains a combination of acknowledged and unacknowledged PDUs. It is possible that an RLC implementation removes the acknowledged PDUs from its transmitter in order to free memory. Now, if the windows are reconfigured to lower values, e.g. 32, some PDUs may get outside the "old" receiver window and should be discarded to free memory (otherwise the reconfiguration has no effect). That means that these PDUs needs to be retransmitted by the peer entity which is not necessarily possible (because they may be removed from the peer transmitter).

Consequently there are some issues to clarify in RLC in order to get the reconfiguration of RLC window sizes to work safely.

Note that these issues are related to a reduction of the used RLC window sizes. No particular issues are foreseen related to an increase of the already configured values.

4. Proposal/ Recommendation

We propose to consider a combination of alternative B and C. I.e.

1) change the RLC window sizes in the default radio configurations for SRB2,3 from 128 to 32

2) clarify in RLC the actions related to reconfigured (reduced) RLC window size. 

After a conclusion has been reached Ericsson can provide necessary CRs in RAN2. RAN2 should also indicate the outcome of the discussion to T1.  

