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1
Introduction

It is proposed that the parameter ranges defined for RLC UM duplication avoidance and re-ordering and for UM out of sequence SDU delivery in [1] should be reviewed. This Tdoc proposes revised values and the addition of comments in the semantics descriptions columns of the tabular representation of the IEs. It also proposes that a decision should be made that the duration of Timer_OSD [2] should be set equal to the length of a modification period.

Draft CRs to {1} and [2] are attached.

2
Discussion

Additional UM RLC functionality has been introduced for MBMS, duplication avoidance and reordering for use with MTCH and out of sequence SDU delivery for use with MCCH. Each case requires parameter values to be signalled to the UE and value ranges have been included in [1].

The parameter values have been implemented by adding two new optional IEs, 'UM Duplication Avoidance and Reordering info' and 'UM Out of sequence delivery info' to the existing IE 'RLC info'. The use of an IE that is not MBMS specific raises the question of whether the added parameter ranges should be specific to MBMS or have more general application. It is assumed that the ranges can be MBMS specific.

Both the 'duplication avoidance and recovery' and the 'out of sequence SDU delivery' functions may or may not need to be configured in the UE. It is assumed that the need to configure this functionality is indicated by the presence or absence of the optional IEs in 'RLC info'. It is proposed that this should be indicated in the semantics description column of the IE's tabular form.

2.1 Parameter ranges for UM Duplication Avoidance and Reordeing info

The duplication avoidance and reordering function requires the setting of two parameters Window_size_DAR and Timer_DAR. They are currently assigned the parameter ranges:

Window_size_DAR
32, 64, 128

Timer_DAR
40, 80, 160, 320, 640, 1280, 2560, 5120 milliseconds

It is proposed that the range of values available for the window size should be increased with reductions in the lower and upper ranges and that for the timer there should be additional values lower in the range at the expense of a reduced upper value. Suggested ranges are:

Window_size_DAR
4, 8, 16, 24, 32, 48, 64, 96

Timer_DAR
40, 80, 120, 160, 240, 320, 640, 1280

The reasons for these proposals are:

· The window size identifies the range of PDU values within which the receiver can expect duplicate transmissions to be received. It defines the width of a window function within the receiving RLC that is used for duplicate detection and reordering so that a single ordered PDU stream is produced from multiple inputs that can be out of sequence [2]. The upper edge of the window is equal to the highest numbered PDU that has been received. The window upper edge is advanced if PDUs with sequence numbers outside of the window are received, it is therefore essential that the window size exceeds the maximum delay, in received PDUs, between the multiple paths taken by each PDU or between retransmissions.

· Setting the window dimension larger than is necessary can increase memory costs to the UE particularly if large PDUs are in use. Because there may be only a small number of PDUs per TTI and only a small maximum TTI difference between paths the proposed window size range starts with 4 (e.g. two PDU per TTI and a two TTI window, or one PDU per TTI and a four TTI window).

· The upper limit must be below 128 if account is taken of the possibility that a UE may fail to receive PDUs. If the possibility of false SDU formation is to be avoided then the window should not exceed 128-n if the UE can fail to receive n consecutive PDUs. For this reason the value 96 has been taken as the upper limit. Intermediate values have then been set to utilise all eight available values.

· The timer is used to clear PDUs from the window buffer following breaks in reception setting a maximum delay in the buffer. The proposed range has been modified from the existing by increasing the number of values lower in the range, to represent 1, 2, 3 and 4 TTI at the expense of values higher in the range which were thought to be not so useful for use with MTCH.

2.2 Parameter ranges for UM Out of sequence SDU delivery info

The out of sequence SDU delivery function also makes use of two parameters Window_size_OSSD and Timer_OSD [2]. 

The timer value is omitted from the IE 'UM Out of sequence SDU delivery info. This is sensible if the parameter definition relates only to MCCH because for MCCH the timer value should be set equal to the modification period. 

The timer is used to clear the window buffer should the UE fail to receive PDUs for a period of time to prevent false SDU formation following sequence number wrap around. For MCCH where retransmissions only take place within a modification period a length a timer value of this length appears to be optimum. It is proposed that the setting of the timer value to the modification period length should be agreed and captured in the RLC specification [2]. A draft CR to [2] is attached for this purpose.

The currently assigned parameter range for Window_size_OSSD is 32, 64, 128. It is proposed that the 128 value should be removed and replaced by 48 because it would not be possible to prevent sequence number wrap around and false SDU creation if this value is applied.

In the context of MCCH the window buffer is used to hold PDUs from repetition period transmissions within a modification period to enable SDUs to be assembled from PDUs that are received in the several transmissions [2]. The window size must be sufficient to include the sequence numbers of all PDUs that are transmitted in a modification period excluding those associated with any MBMS Access Information messages that are transmitted after the end of the last repetition periods MCCH transmission. However, to avoid sequence number wrap around and the potential for false SDU formation the transmitter cannot transmit more than 128 – Window_size_OSSD incrementally numbered PDUs within the time period of Timer_OSD. This effectively restricts the window size to a maximum of 64.

3
Conclusions

This Tdoc proposes that:

(i)
Notes should be added to the semantics description column of the IE 'RLC info' in [1] to indicate that if the optional IEs 'DL Duplication Avoidance and Reordering info' and 'DL Out of sequence delivery info' are present the functionality is configured for the RLC instance otherwise it is not configured.

(ii)
The Timer_DAR and Window_size_DAR parameter ranges in IE 'UM Duplication Avoidance and Reordering info'  in [1] are revised.

(iii)
A note should be added to [2] to indicate that for MCCH Timer_OSD is assigned a value equal to the modification period.

(iv) The parameter range for Window_size_OSSD in IE 'UM Out of sequence delivery info' in [1] is revised.

Draft CRs to [1] and [2] to implement these changes are attached.
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9.5
Timers

The timers defined in this subclause are normative. The timers shall be considered active from the time they are started until the time they either expire or are stopped.

a)
Timer_Poll.

This timer shall only be used when so configured by upper layers. The value of the timer is signalled by upper layers. In the UE this timer shall be started (or restarted) when the successful or unsuccessful transmission of an AMD PDU containing a poll is indicated by lower layer. In UTRAN it should be started when an AMD PDU containing a poll is submitted to lower layer. If x is the value of the state variable VT(S) after the poll was submitted to lower layer, the timer shall be stopped upon receiving:

-
positive acknowledgements for all the AMD PDUs with "Sequence Number" up to and including x - 1; or

-
a negative acknowledgement for the AMD PDU with "Sequence Number" = x - 1.


If the timer expires and no STATUS PDU fulfilling the criteria above has been received:

-
the Receiver shall be polled once more;

-
the timer shall be restarted; and

-

the new value of VT(S) shall be saved.


If a new poll is sent when the timer is active, the timer shall be restarted at the time specified above, and the value of VT(S) shall be saved.

b)
Timer_Poll_Prohibit.

This timer shall only be used when so configured by upper layers. It is used to prohibit transmission of polls within a certain period. The value of the timer is signalled by upper layers.


In the UE this timer shall be started (or restarted) when the successful or unsuccessful transmission of an AMD PDU containing a poll is indicated by lower layer. In UTRAN it should be started when an AMD PDU containing a poll is submitted to lower layer.


From the time a poll is triggered until the timer expires, polling is prohibited. If another poll is triggered while polling is prohibited, its transmission shall be delayed until the timer expires (see subclause 9.7.1). Only one poll shall be transmitted when Timer_Poll_Prohibit expires even if several polls were triggered in the meantime. This timer shall not be affected by the reception of STATUS PDUs.


When Timer_Poll_Prohibit is not configured by upper layers, polling is never prohibited.

c)
Void
d)
Timer_Discard.


This timer shall be used when timer-based SDU discard is configured by upper layers. The value of the timer is signalled by upper layers. In the transmitter, a new timer is started upon reception of an SDU from upper layer.


In UM/TM, if a timer expires before the corresponding SDU is submitted to lower layer, "SDU discard without explicit signalling" specified in subclauses 11.2.4.3 and 11.1.4.2 shall be initiated. In AM, if a timer expires before the corresponding SDU is acknowledged, "SDU discard with explicit signalling" specified in subclause 11.6 shall be initiated.

e)
Timer_Poll_Periodic.


This timer shall only be used when "timer based polling" is configured by upper layers. The value of the timer is signalled by upper layers. The timer shall be started when the RLC entity is created. When the timer expires, the RLC entity shall:

-
restart the timer;

-
if AMD PDUs are available for transmission or retransmission (not yet acknowledged):

-
trigger a poll.

f)
Timer_Status_Prohibit.


This timer shall only be used when so configured by upper layers. It is meant to prohibit the Receiver from sending consecutive acknowledgement status reports except for the generation of a status report triggered by MAC-hs reset. A status report is an acknowledgement status report if it contains any of the SUFIs LIST, BITMAP, RLIST or ACK. The value of the timer is signalled by upper layers.


In the UE, this timer shall be started (or restarted) when the successful or unsuccessful transmission of the last STATUS PDU of an acknowledgement status report is indicated by lower layer. In UTRAN it should be started when the last STATUS PDU of an acknowledgement status report is submitted to lower layer.


From the time an acknowledgement status report is triggered until the Timer_Status_Prohibit timer expires, acknowledgement is prohibited. If another such status report is triggered by triggers others than an indication from lower layers following a MAC-hs reset while acknowledgement is prohibited, its transmission shall be delayed until the timer expires (see subclause 9.7.2). The status report may be updated during this time. If a status report is triggered by an indication from lower layers following a MAC-hs reset, a status report shall be transmitted immediately and the timer shall be restarted. The transmission of SUFIs MRW, MRW_ACK, WINDOW or NO_MORE is not restricted.


When Timer_Status_Prohibit is not configured by upper layers, acknowledgment is not prohibited.

g)
Timer_Status_Periodic.


This timer shall only be used when timer based status reporting is configured by upper layers.


This timer shall be started when the RLC entity is created. When the timer expires the transmission of a status report shall be triggered and the timer shall be restarted. This timer can be blocked by upper layers. The timer shall be restarted when upper layers indicate that it is no longer blocked.

h)
Timer_RST.


This timer is meant to handle the loss of a RESET PDU by the peer entity, or the loss of a RESET ACK PDU from the peer entity. The value of the timer is signalled by upper layers.


In the UE this timer shall be started (or restarted) when the successful or unsuccessful transmission of a RESET PDU is indicated by lower layer. In UTRAN it should be started when a RESET PDU is submitted to lower layer.


Timer_RST shall only be stopped upon reception of a RESET ACK PDU (with same RSN as RESET PDU), i.e. this timer shall not be stopped when an RLC reset initiated by the peer RLC entity occurs. If this timer expires, the RESET PDU shall be retransmitted.

i)
Timer_MRW.


This timer is used to trigger the retransmission of a status report containing an MRW SUFI field. The value of the timer is signalled by upper layers.


In the UE this timer shall be started (or restarted) when the successful or unsuccessful transmission of a STATUS PDU containing the MRW SUFI is indicated by lower layer. In UTRAN, it should be started when a STATUS PDU containing the MRW SUFI is submitted to lower layer.


Each time the timer expires the MRW SUFI is retransmitted. It shall be stopped when one of the termination criteria for the SDU discard with explicit signalling procedure is fulfilled (see subclause 11.6.4). 

j)
Timer_OSD

This timer is used with UM out of sequence SDU delivery. It is used to trigger the deleting of stored PDUs. 

The timer is started and stopped according to subclause 11.2.3.2. 
NOTE: For MCCH this timer is set equal to the length of the modification period.
k)
Timer_DAR

This timer is used with the UM duplicate avoidance and reordering function. It is used to trigger the transfer of PDUs to the next in sequence UM RLC receiver function. 

The timer is started and stopped according to subclause 9.7.10.
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10.3.4.23
RLC info

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	CHOICE Uplink RLC mode
	OP
	
	
	Indicates if Acknowledged, Unacknowledged or Transparent mode RLC shall be used. 
	

	>AM RLC
	
	
	
	
	

	>>Transmission RLC discard
	MP
	
	Transmission RLC discard 10.3.4.25
	
	

	>>Transmission window size
	MP
	
	Integer(1,8,16,32,64,128,256,512,768,1024,1536,2047,2560,3072,3584,4095)
	Maximum number of RLC PUs sent without getting them acknowledged. This parameter is needed if acknowledged mode is used. UE shall also assume that the UTRAN receiver window is equal to this value.
	

	>>Timer_RST
	MP
	
	Integer(50, 100, 150, 200, 250, 300, 350, 400, 450, 500, 550, 600, 700, 800, 900, 1000)
	Elapsed time in milliseconds. It is used to trigger the retransmission of RESET PDU.
	

	>>Max_RST
	MP
	
	Integer(1, 4, 6, 8, 12 16, 24, 32)
	Defined in [16]
	

	>>Polling info
	OP
	
	Polling info 10.3.4.4
	
	

	>UM RLC
	
	
	
	
	

	>>Transmission RLC discard
	OP
	
	Transmission RLC discard 10.3.4.25
	
	

	>TM RLC
	
	
	
	
	

	>>Transmission RLC discard
	OP
	
	Transmission RLC discard 10.3.4.25
	
	

	>>Segmentation indication
	MP
	
	Boolean
	TRUE indicates that segmentation is performed.
	

	CHOICE Downlink RLC mode
	OP
	
	
	Indicates if Acknowledged, Unacknowledged or Transparent mode RLC shall be used
	

	>AM RLC
	
	
	
	
	

	>>DL RLC PDU size
	MP
	
	Integer(0..4992 by step of 8)
	Unit is bits
	REL-5

	>>In-sequence delivery
	MP
	
	Boolean
	TRUE indicates that RLC shall preserve the order of higher layer PDUs when these are delivered.

FALSE indicates that receiving RLC entity could allow SDUs to be delivered to the higher layer in different order than submitted to RLC sublayer at the transmitting side.
	

	>>Receiving window size 
	MP
	
	Integer(1,8,16,32,64,128,256,512,768,1024,1536,2047,2560,3072,3584,4095)
	Maximum number of RLC PUs allowed to be received. This parameter is needed if acknowledged mode is used. UE shall also assume that the UTRAN transmitter window is equal to this value
	

	>>Downlink RLC status Info
	MP
	
	Downlink RLC status info

10.3.4.1
	
	

	>UM RLC
	
	
	
	(No data)
	

	>>DL UM RLC LI size
	MP
	
	Integer(7, 15)
	Size in bits to use for the downlink RLC UM LI.
	REL-5

	>>DL Duplication Avoidance and Reordering info
	OP
	
	UM Duplication Avoidance and Reordering info 10.3.4.26
	Presence of this IE indicates that UM duplication avoidance and reordering is to be configured in the RLC entity. 
	REL-6

	>>DL Out of sequence delivery info
	OP
	
	UM Out of sequence delivery info 10.3.4.27
	Presence of this IE indicates that UM out of sequence SDU delivery is to be configured in the RLC entity.
	REL-6

	>TM RLC
	
	
	
	
	

	>>Segmentation indication
	MP
	
	Boolean
	TRUE indicates that segmentation is performed.
	

	One sided RLC re-establishment
	MP
	
	Boolean
	TRUE indicates that only one side of the AM RLC entity is re-established. 
	REL-5


10.3.4.26

UM Duplication Avoidance and Reordering info

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	Timer_DAR
	MP
	
	Integer(40, 80, 120, 160, 240, 320, 640, 1280)
	Timer (in milliseconds) when PDUs are released to the upper layers even though there are outstanding PDUs with lower RLC SN values.
	

	Window size DAR
	MP
	
	Integer(4, 8, 16, 24, 32, 48,  64, 96)
	
	


10.3.4.27

UM Out of sequence delivery info

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	Window size OSSD
	MP
	
	Integer(32,48,64)
	One spare value is needed
	


NOTE:

This timer used to flush the buffer is configured at RRC level and indicated via a local primitive.
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