3GPP TSG-RAN2 Meeting #66bis 
(
R2-093811
Los Angeles, U.S.A., 29th June – 3rd July 2009

	CR-Form-v9.6

	CHANGE REQUEST

	

	(

	36.322
	CR
	
	(

rev
	-
	(

Current version:
	8.6.0
	(


	

	For HELP on using this form look at the pop-up text over the (
 symbols. Comprehensive instructions on how to use this form can be found at http://www.3gpp.org/specs/CR.htm.

	


	Proposed change affects:
(

	UICC apps(

	
	ME
	X
	Radio Access Network
	
	Core Network
	


	

	Title:
(

	Clarification on UE behaviour in case of L2 buffer overflow

	
	

	Source to WG:
(

	Alcatel-Lucent

	Source to TSG:
(

	R2

	
	

	Work item code:
(

	LTE-L23
	
	Date: (

	05/06/2009

	
	
	
	
	

	Category:
(

	F
	
	Release: (

	Rel-8

	
	Use one of the following categories:
F  (correction)
A  (corresponds to a correction in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
R99
(Release 1999)
Rel-4
(Release 4)
Rel-5
(Release 5)
Rel-6
(Release 6)
Rel-7
(Release 7)
Rel-8
(Release 8)
Rel-9
(Release 9)
Rel-10
(Release 10)

	
	

	Reason for change:
(

	Currently in the specifications neither the UE behaviour in case of L2 buffer overflow is specified nor it is clarified that it is left up to the UE implementation. That seems to imply that it is up to the eNB to avoid the overflow scenario. 

While the eNB must make every effort to avoid L2 memory overflow, the eNodeB cannot guarantee with a 100% probability that there will never be a L2 memory overflow in the UE. 

The current memory dimensioning is based on the assumption of 75ms RLC RTT, which is restrictive if compared to the window size of 512 PDU: in case of loss or delay of status report and UL grant reception in a peak rate scenario, a buffer overflow may occur. 
Furthermore in a multibearers scenario, if the buffer is full, new data from higher priority logical channels may cause buffer overflow, because according to the prioritisation rules across logical channels, they must be served before retransmissions from lower priority logical channels. 

Since a L2 buffer overflow cannot always be avoided, it may lead some UEs, depending on the implementation, to unexpected and undesired behaviours (e.g. crash or freeze in an uncontrolled state).
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	To add a NOTE to clarify that the eNB cannot guarantee that a L2 buffer overflow will never occur. It implies that in the rare case of buffer overflow, the UE should be able to handle it gracefully (e.g. it may choose to discard packets or to trigger a re-establishment).

Impact Analysis:

Impacted functionality: L2 buffer management.

Inter-operability:

1. If the eNB is implemented according to the CR and the UE is not (i.e. the UE assumes that the eNB can always guarantees that the buffer overflow will never occur), an unexpected UE behaviour (e.g. crash or freeze in an uncontrolled state) may occur.
2. If the UE is implemented according to the CR and the network is not, no inter-operability problem foreseen.
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not approved:
	In case of loss or delay of a status report and UL grant reception in a peak rate scenario, a buffer overflow may occur.

In case of multiple radio bearers, new data from higher priority logical channels may cause buffer overflow.
If the UE erroneously assumes that the eNB can always guarantee that a buffer overflow will never occur, a L2 buffer overflow may lead to an unexpected UE behaviour (e.g. crash or freeze in an uncontrolled state), depending on the UE implementation.
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4.2
RLC architecture

4.2.1
RLC entities

The description in this sub clause is a model and does not specify or restrict implementations.

RRC is generally in control of the RLC configuration.

Functions of the RLC sub layer are performed by RLC entities. For a RLC entity configured at the eNB, there is a peer RLC entity configured at the UE and vice versa.
An RLC entity receives/delivers RLC SDUs from/to upper layer (i.e. RRC for CCCH, PDCP otherwise) and sends/receives RLC PDUs to/from its peer RLC entity via lower layers (i.e. MAC and physical layer). An RLC PDU can either be a RLC data PDU (see sub clause 6.1.1) or a RLC control PDU (see sub clause 6.2.1). If an RLC entity receives RLC SDUs from upper layer, it receives them through a single SAP between RLC and upper layer, and after forming RLC data PDUs from the received RLC SDUs, the RLC entity delivers the RLC data PDUs to lower layer through a single logical channel. If an RLC entity receives RLC data PDUs from lower layer, it receives them through a single logical channel, and after forming RLC SDUs from the received RLC data PDUs, the RLC entity delivers the RLC SDUs to upper layer through a single SAP between RLC and upper layer. If an RLC entity delivers/receives RLC control PDUs to/from lower layer, it delivers/receives them through the same logical channel it delivers/receives the RLC data PDUs through.
An RLC entity can be configured to perform data transfer in one of the following three modes: Transparent Mode (TM), Unacknowledged Mode (UM) or Acknowledged Mode (AM). Consequently, an RLC entity is categorized as a TM RLC entity, an UM RLC entity or an AM RLC entity depending on the mode of data transfer that the RLC entity is configured to provide.
A TM RLC entity is configured either as a transmitting TM RLC entity or a receiving TM RLC entity. The transmitting TM RLC entity receives RLC SDUs from upper layer and sends RLC PDUs to its peer receiving TM RLC entity via lower layers. The receiving TM RLC entity delivers RLC SDUs to upper layer and receives RLC PDUs from its peer transmitting TM RLC entity via lower layers.

An UM RLC entity is configured either as a transmitting UM RLC entity or a receiving UM RLC entity. The transmitting UM RLC entity receives RLC SDUs from upper layer and sends RLC PDUs to its peer receiving UM RLC entity via lower layers. The receiving UM RLC entity delivers RLC SDUs to upper layer and receives RLC PDUs from its peer transmitting UM RLC entity via lower layers.

An AM RLC entity consists of a transmitting side and a receiving side. The transmitting side of an AM RLC entity receives RLC SDUs from upper layer and sends RLC PDUs to its peer AM RLC entity via lower layers. The receiving side of an AM RLC entity delivers RLC SDUs to upper layer and receives RLC PDUs from its peer AM RLC entity via lower layers.

Figure 1 illustrates the overview model of the RLC sub layer.
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Figure 4.2.1-1: Overview model of the RLC sub layer
The following applies to all RLC entity types (i.e. TM, UM and AM RLC entity):

-
RLC SDUs of variable sizes which are byte aligned (i.e. multiple of 8 bits) are supported;
-
RLC PDUs are formed only when a transmission opportunity has been notified by lower layer (i.e. by MAC) and are then delivered to lower layer.
Description of different RLC entity types are provided below.

NOTE:  The eNB cannot guarantee that a L2 buffer overflow will never occur.
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