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1.  Introduction

Several documents have discussed the problems related to using UM RLC on HS-DSCH [2,3,4]. The main problem with this combination arises due to he limited sequence number range on UM RLC (7 bit, 128 SNs) leading to that a complete sequence number cycle can be lost if a few MAC-hs PDUs are lost over the air. The problem is caused by that the HFN (hyper frame number) for ciphering gets unsynchronised if more than a complete SN cycle is lost, leading to ciphering failure.

Scenario A: The maximum number of RLC PDUs in a TTI for HS-DSCH is limited to 70 for FDD which means that it in the worst case is sufficient if 2 MAC-hs PDUs are lost to cause ciphering failure. Even for more modest number of RLC PDUs per TTI (e.g. 25) ciphering failure can arise due to a few lost TTIs (6 lost TTIs for 25 PDUs per TTI).

Scenario B: An issue that has not been clearly pointed out in the earlier discussion is that even if the average radio bearer rate is low the momentary data rate (and thus the number of RLC PDUs in a TTI) can anyway be high due to scheduling between users (and scheduling between priorities for a single user). Therefore the problem is present also for low data rate services. The conclusion is that UM RLC can currently not be operated in a reliable way on HS-DSCH if ciphering is applied.

Scenario C: Even if the average data rate is low, and there is also a low momentary data rate on HS-DSCH, in case discard in the Node-B is utilised, there is a risk of HFN de-synchronisation. This is because the RNC gets no indication that PDUs are discarded in the Node-B, and that potentially up to 128 UM PDUs are discarded. This could however, be avoided by an RNC by not applying discard in the Node-B for UM RLC. 

The problem has become more critical since RAN3 replaced the explicit signalling of UE capabilities to Node B with a signalling of the UE category. Previously the RNC could signal a low limit of the maximum number of bits/TTI for a UE to avoid the problem. Basically the RNC could indicate a low limit on the number of bits per TTI for UEs that where using one or more UM RLC entities on HS-DSCH, which would limit the problem significantly, since the RNC can assure that less than 128 RLC PDUs are lost even if a certain number of consecutive TTIs are lost. When only the UE categories are indicated to the Node B, the indication of a lower UE category than the UEs real category would however lead to other unwanted limitations (e.g. on UE memory, inter TTI interval etc.). We therefore propose to re-introduce the explicit indication of   "Max TrCH Bits Per HS-DSCH TTI "  to the Node B. The UE is not affected by the proposal.

This solution was proposed in a previous meeting to RAN3 in [1]. However, RAN3 deferred the discussion awaiting RAN2 discussions. Some off-line discussions in RAN2 took place but the issue was never concluded.  We therefore propose that RAN2 discusses the issue and provide feedback to RAN3 if necessary. 

It should be noted that the proposed solution does not solve all issues related to UM RLC usage on HS-DSCH. Only Scenario A and B are addressed. For example it would still be difficult to use the discard mechanism for UM RLC in the Node B since that could lead to the discarding of more than 128 PDUs even with the proposed solution (Scenario C). However we don't believe that there exists simples solutions for the UM RLC + HS-DSCH discard case that could be agreed in the Rel-5 timeframe. Also, at HS-DSCH cell change the RNC may need to limit the number of outstanding RLC PDUs in the source Node B before making the cell change since the cell change may potentially imply that a larger number of RLC PDUs are removed from the source Node B buffer.

2.  Discussion/Conclusion

We propose that RAN2 discusses the problem related to using UM RLC on HS-DSCH and agrees on a conclusion. Some potential alternatives are:

1) Recommend that RAN3 considers the proposed change for Rel-5 (which would still allow further work on more advanced solutions for future releases)

2) Conclude that UM RLC is not possible to use on HS-DSCH for Rel-5

3) Identify means to use UM RLC on HS-DSCH with existing specifications

4) Perform further work on the issue for Rel-6

A draft RAN3 CR is attached based on alternative 1. If agreement is reached on alternative 1 it is proposed that the RAN2 preference is communicated to RAN3 together with the attached CR as example.

3.  References

[1] R3-030968, "Max TrCH bits for HS-DSCH"

[2] R2-023146, "UM Radio Bearers mapped to the HS-DSCH"
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9.2.2.19a
HS-DSCH FDD Information
The HS-DSCH FDD Information IE provides information for HS-DSCH MAC-d flows to be established.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description
	Criticality
	Assigned Criticality

	HS-DSCH MAC-d Flow Specific Information
	
	1..<maxnoofMACdFlows>
	
	
	–
	

	>HS-DSCH MAC-d Flow ID
	M
	
	9.2.1.30O
	
	–
	

	>Allocation/Retention

Priority
	M
	
	9.2.1.1
	
	–
	

	>Traffic Class
	M
	
	9.2.1.58A
	
	–
	

	>Binding ID
	O
	
	9.2.1.3
	Shall be ignored if bearer establishment with ALCAP.
	–
	

	>Transport Layer Address
	O
	
	9.2.1.62
	Shall be ignored if bearer establishment with ALCAP.
	–
	

	>Priority Queue Information
	
	1..<maxnoofPrioQueues>
	
	
	–
	

	>>Priority Queue ID
	M
	
	9.2.1.45A
	
	–
	

	>>Scheduling Priority

Indicator
	M
	
	9.2.1.51A
	
	–
	

	>>T1
	M
	
	9.2.1.54A
	
	–
	

	>>MAC-hs Window Size
	M
	
	9.2.1.34C
	
	–
	

	>>MAC-hs Guaranteed Bit Rate
	O
	
	9.2.1.34Aa
	
	–
	

	>>MAC-d PDU Size Index
	
	1..<maxnoofMACdPDUindexes>
	
	
	–
	

	>>>SID
	M
	
	9.2.1.52D
	
	–
	

	>>>MAC-d PDU Size
	M
	
	9.2.1.34A
	
	–
	

	>Max TrCH Bits Per HS-DSCH TTI
	M
	
	ENUMERATED (3000, 5000, 7300, 14600, 20456, 28800,...)
	
	–
	

	UE Capabilities information
	
	1
	
	
	–
	

	>HS-DSCH Physical Layer Category
	M
	
	9.2.1.30Oa
	
	–
	

	>MAC-hs reordering buffer size
	M
	
	INTEGER

(1..300,…)
	The total buffer size defined in UE capability minus the RLC AM buffer
	–
	

	CQI Feedback  Cycle k
	M
	
	9.2.2.24a
	
	–
	

	CQI Repetition Factor
	C-CQICyclek
	
	9.2.2.24c
	
	–
	

	ACK-NACK Repetition Factor
	M
	
	9.2.2.a
	
	–
	

	CQI Power Offset 
	M
	
	9.2.2.24b
	
	–
	

	ACK Power Offset
	M
	
	9.2.2.b
	
	–
	

	NACK Power Offset
	M
	
	9.2.2.26a
	
	–
	

	HS-SCCH Power Offset
	O
	
	9.2.2.19d
	
	–
	


	Condition
	Explanation

	CQICyclek
	The IE shall be present if the CQI Feedback  Cycle k IE is set to a value greater than 0.


	Range bound
	Explanation

	maxnoofMACdFlows
	Maximum number of MAC-d flows.

	maxnoofPrioQueues
	Maximum number of Priority Queues.

	maxnoofMACdPDUindexes
	Maximum number of MAC-d PDU Size Indexes (SIDs).


9.2.3.3aa
HS-DSCH TDD Information

The HS-DSCH TDD Information IE provides information for HS-DSCH to be established.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description
	Criticality
	Assigned Criticality

	HS-DSCH MAC-d Flow Specific Information
	
	1..<maxnoofMACdFlows>
	
	
	–
	

	>HS-DSCH MAC-d Flow ID
	M
	
	9.2.1.30O
	
	–
	

	>Allocation/Retention

Priority
	M
	
	9.2.1.1
	
	–
	

	>Traffic Class
	M
	
	9.2.1.58A
	
	–
	

	>Binding ID
	O
	
	9.2.1.3
	Shall be ignored if bearer establishment with ALCAP.
	–
	

	>Transport Layer Address
	O
	
	9.2.1.62
	Shall be ignored if bearer establishment with ALCAP.
	–
	

	>Priority Queue Information
	
	1..<maxnoofPrioQueues>
	
	
	-
	

	>>Priority Queue ID
	M
	
	9.2.1.45A
	
	-
	

	>>Scheduling Priority

Indicator
	M
	
	9.2.1.51A
	
	
	

	>>T1
	M
	
	9.2.1.54A
	
	
	

	>>MAC-hs Window Size
	M
	
	9.2.1.34C
	
	–
	

	>>MAC-hs Guaranteed Bit Rate
	O
	
	9.2.1.34Aa
	
	
	

	>>MAC-d PDU Size Index
	
	1..<maxnoofMACdPDUindexes>
	
	
	
	

	>>>SID
	M
	
	9.2.1.52D
	
	-
	

	>>>MAC-d PDU Size
	M
	
	9.2.1.34A
	
	-
	

	>Max TrCH Bits Per HS-DSCH TTI
	M
	
	ENUMERATED (3000, 5000, 7300, 14600, 20456, 28800,...)
	
	–
	

	UE Capabilities information
	
	1
	
	
	-
	

	>HS-DSCH Physical Layer Category
	M
	
	9.2.1.30Oa
	
	–
	

	>MAC-hs reordering buffer size
	M
	
	INTEGER

(1..300,…)
	The total buffer size defined in UE capability minus the RLC AM buffer
	
	

	TDD ACK NACK Power Offset
	M
	
	9.2.3.7I
	
	–
	


	Range bound
	Explanation

	maxnoofMACdFlows
	Maximum number of MAC-d flows.

	maxnoofPrioQueues
	Maximum number of Priority Queues.

	maxnoofMACdPDUindexes
	Maximum number of MAC-d PDU Size Indexes (SIDs).


9.3.4
Information Element Definitions

-- **************************************************************

--

-- Information Element Definitions

--

-- **************************************************************

/* partly omitted */
-- H

HARQ-MemoryPartitioning
::= CHOICE {


implicit

HARQ-MemoryPartitioning-Implicit,


explicit

HARQ-MemoryPartitioning-Explicit,


...


}
HARQ-MemoryPartitioning-Implicit
::= SEQUENCE {


number-of-Processes


INTEGER (1..8,...),

iE-Extensions



ProtocolExtensionContainer { { HARQ-MemoryPartitioning-Implicit-ExtIEs } }


OPTIONAL,

...

}
HARQ-MemoryPartitioning-Implicit-ExtIEs RNSAP-PROTOCOL-EXTENSION ::= {


...

}
HARQ-MemoryPartitioning-Explicit
::= SEQUENCE {


hARQ-MemoryPartitioningList


HARQ-MemoryPartitioningList,

iE-Extensions





ProtocolExtensionContainer { { HARQ-MemoryPartitioning-Explicit-ExtIEs } }


OPTIONAL,

...

}
HARQ-MemoryPartitioning-Explicit-ExtIEs RNSAP-PROTOCOL-EXTENSION ::= {


...

}
HARQ-MemoryPartitioningList
::= SEQUENCE (SIZE (1..maxNrOfHARQProc)) OF HARQ-MemoryPartitioningItem

HARQ-MemoryPartitioningItem ::= SEQUENCE {


process-Memory-Size




ENUMERATED {










hms800, hms1600, hms2400, hms3200, hms4000,











hms4800, hms5600, hms6400, hms7200, hms8000,











hms8800, hms9600, hms10400, hms11200, hms12000,











hms12800, hms13600, hms14400, hms15200, hms16000,











hms17600, hms19200, hms20800, hms22400, hms24000,











hms25600, hms27200, hms28800, hms30400, hms32000,











hms36000, hms40000, hms44000, hms48000, hms52000,











hms56000, hms60000, hms64000, hms68000, hms72000,











hms76000, hms80000, hms88000, hms96000, hms104000,











hms112000, hms120000, hms128000, hms136000, hms144000,











hms152000, hms160000, hms176000, hms192000, hms208000,











hms224000, hms240000, hms256000, hms272000, hms288000,











hms304000,...},


iE-Extensions





ProtocolExtensionContainer { { HARQ-MemoryPartitioningItem-ExtIEs } }


OPTIONAL,

...

}
HARQ-MemoryPartitioningItem-ExtIEs RNSAP-PROTOCOL-EXTENSION ::= {


...

}
HCS-Prio
::= INTEGER (0..7)

-- 0 = lowest priority, ...7 = highest priority
HSDSCH-FDD-Information ::= SEQUENCE {


hSDSCH-MACdFlow-Specific-Info


HSDSCH-MACdFlow-Specific-InfoList,


uE-Capabilities-Info




UE-Capabilities-Info,


cqiFeedback-CycleK





CQI-Feedback-Cycle,


cqiRepetitionFactor





CQI-RepetitionFactor


OPTIONAL,


-- This IE shall be present if the CQI Feedback Cycle k is greater than 0


cqiPowerOffset






CQI-Power-Offset,

ackNackRepetitionFactor




AckNack-RepetitionFactor,


ackPowerOffset






Ack-Power-Offset,


nackPowerOffset






Nack-Power-Offset,


hsscch-PowerOffset





HSSCCH-PowerOffset



OPTIONAL,

iE-Extensions






ProtocolExtensionContainer { { HSDSCH-FDD-Information-ExtIEs } }


OPTIONAL,

...

}

HSDSCH-FDD-Information-ExtIEs RNSAP-PROTOCOL-EXTENSION ::= {


...

}
HSDSCH-FDD-Information-Response ::= SEQUENCE {


hSDSCH-MACdFlow-Specific-InfoList-Response

HSDSCH-MACdFlow-Specific-InfoList-Response,


hSSCCH-Specific-InfoList-Response



HSSCCH-FDD-Specific-InfoList-Response,


measurement-Power-Offset





Measurement-Power-Offset

OPTIONAL,

hARQ-MemoryPartitioning






HARQ-MemoryPartitioning,

iE-Extensions








ProtocolExtensionContainer { { HSDSCH-FDD-Information-Response-ExtIEs } }


OPTIONAL,

...

}
HSDSCH-FDD-Information-Response-ExtIEs RNSAP-PROTOCOL-EXTENSION ::= {


...

}
HSDSCH-Information-to-Modify ::= SEQUENCE {


hSDSCH-MACdFlow-Specific-InfoList-to-Modify

HSDSCH-MACdFlow-Specific-InfoList-to-Modify




OPTIONAL,


cqiFeedback-CycleK







CQI-Feedback-Cycle



OPTIONAL, 
-- For FDD only


cqiRepetitionFactor







CQI-RepetitionFactor


OPTIONAL, 
-- For FDD only


ackNackRepetitionFactor






AckNack-RepetitionFactor

OPTIONAL, 
-- For FDD only


cqiPowerOffset








CQI-Power-Offset



OPTIONAL,
-- For FDD only


ackPowerOffset








Ack-Power-Offset



OPTIONAL,
-- For FDD only


nackPowerOffset








Nack-Power-Offset



OPTIONAL,
-- For FDD only

hsscch-PowerOffset







HSSCCH-PowerOffset



OPTIONAL,
-- Only for FDD


hSSCCH-CodeChangeGrant






HSSCCH-Code-Change-Grant

OPTIONAL,

tDDAckNackPowerOffset






TDD-AckNack-Power-Offset

OPTIONAL,
-- For TDD only

iE-Extensions








ProtocolExtensionContainer { { HSDSCH-Information-to-Modify-ExtIEs } }


OPTIONAL,

...

}
HSDSCH-Information-to-Modify-ExtIEs RNSAP-PROTOCOL-EXTENSION ::= {


...

}
HSDSCH-MACdFlow-ID ::= INTEGER (0..maxNrOfMACdFlows-1)

HSDSCH-MACdFlow-Specific-InfoList ::= SEQUENCE (SIZE (1..maxNrOfMACdFlows)) OF HSDSCH-MACdFlow-Specific-InfoItem

HSDSCH-MACdFlow-Specific-InfoItem ::= SEQUENCE {


hSDSCH-MACdFlow-ID




HSDSCH-MACdFlow-ID,


allocationRetentionPriority


AllocationRetentionPriority,


trafficClass





TrafficClass,

bindingID






BindingID







OPTIONAL,


transportLayerAddress



TransportLayerAddress




OPTIONAL,

priorityQueue-Info




PriorityQueue-InfoList,

max-TrCH-Bits-Per-HSDSCH-TTI

ENUMERATED {v3000, v5000, v7300, v14600, v20456, v28800,...},

iE-Extensions





ProtocolExtensionContainer { { HSDSCH-MACdFlow-Specific-InfoItem-ExtIEs } }


OPTIONAL,

...

}
HSDSCH-MACdFlow-Specific-InfoItem-ExtIEs RNSAP-PROTOCOL-EXTENSION ::= {


...

}
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