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Discussion and Decision

1
Introduction
This contribution addresses two open issues w.r.t. the PDCP reordering timer: the range of expiry values that can be configured by RRC, and how reconfiguration of the expiry value should be handled.
2
Discussion
2.1
Value range
The expiry time of the reordering timer reflects the amount of time that the UE will wait for any lower-numbered PDUs after receiving a higher-numbered one.
The shortest conceivable value seems to be 0. This could be configured at a split->MCG bearer reconfiguration – after which the PDCP procedures will still continue to use the timer – if the MeNB happens to know from the received lower-layer indications that only ordered transmissions will take place after the reconfiguration, such as when all data has been delivered so far and the transmission buffers are empty.
Regarding the longest conceivable value, one reference is provided by the Packet Delay Budgets of QCIs the longest of which is currently 300ms. However, TS 23.203 [1] also says the following:
The PDB shall be interpreted as a maximum delay with a confidence level of 98 percent.

NOTE 1:
The PDB denotes a "soft upper bound" in the sense that an "expired" packet, e.g. a link layer SDU that has exceeded the PDB, does not need to be discarded (e.g. by RLC in E-UTRAN).
So the longest conceivable value is not restricted by the PDB. Indeed, looking at the current value range of the PDCP discard timer, expiry times considerably longer than the PDBs can be configured:
PDCP-Config ::=





SEQUENCE {


discardTimer





ENUMERATED {












ms50, ms100, ms150, ms300, ms500,












ms750, ms1500, infinity

Apart from the infinite expiry time, it seems good to include the highest values of the PDCP discard timer also in the value range of the reordering timer.
Observation 1:
The value range of the PDCP reordering timer should include 0ms, as well as the highest values 500ms, 750ms, and 1500ms of the current value range of PDCP discard timer.
The highest values are also likely to become useful in ensuring sufficient time for possible PDCP retransmissions: see next section.
Meanwhile, the range from 0ms to 300ms should be covered with sufficient granularity. Here, an increment step of 20ms seems sufficient.
Proposal 1:
The PDCP reordering timer has value range {0ms, 20ms, 40ms, ..., 300ms, 500ms, 750ms, 1500ms, spare13, ..., spare1}.
2.2
Handling of reconfiguration
How the UE handles reconfiguration of the RLC reordering timer was left up to implementation in Rel-8.
However, since RAN2#87bis did not agree to any exceptional handling of the PDCP reodering timer when RLC-flushed PDUs are received, it seems beneficial to take a newly reconfigured expiry time for PDCP reordering timer into use immediately. The use case is a split->MCG bearer reconfiguration at a time where an extensive MCG-RLC transmission window prevails, after which there are plenty of PDCP retransmissions to do. Immediate adoption of a long expiry value allows plenty of time for the PDCP retransmissions. Once those are finished, little use for the PDCP reordering timer can be expected in the MCG-bearer operation, anyway.
Proposal 2:
When the PDCP reordering timer is reconfigured, if the timer is running, it is stopped and restarted.

3
Conclusion
This contribution discussed the value range and reconfiguration handling of the PDCP reordering timer, and concluded with the following.
Observation 1:
The value range of the PDCP reordering timer should include 0ms, as well as the highest values 500ms, 750ms, and 1500ms of the current value range of PDCP discard timer.

Proposal 1:
The PDCP reordering timer has value range {0ms, 20ms, 40ms, ..., 300ms, 500ms, 750ms, 1500ms, spare13, ..., spare1}.

Proposal 2:
When the PDCP reordering timer is reconfigured, if the timer is running, it is stopped and restarted.

Text proposals implementing each proposal in the corresponding specification follow.
Beginning of Text Proposal to running RRC CR
–
PDCP-Config
The IE PDCP-Config is used to set the configurable PDCP parameters for data radio bearers.

PDCP-Config information element
-- ASN1START

PDCP-Config ::=





SEQUENCE {


discardTimer





ENUMERATED {












ms50, ms100, ms150, ms300, ms500,












ms750, ms1500, infinity


}














OPTIONAL,


-- Cond Setup


rlc-AM







SEQUENCE {



statusReportRequired



BOOLEAN


}














OPTIONAL,


-- Cond Rlc-AM


rlc-UM







SEQUENCE {



pdcp-SN-Size





ENUMERATED {len7bits, len12bits}


}














OPTIONAL,


-- Cond Rlc-UM


headerCompression




CHOICE {



notUsed







NULL,



rohc







SEQUENCE {




maxCID







INTEGER (1..16383)



DEFAULT 15,




profiles






SEQUENCE {





profile0x0001





BOOLEAN,





profile0x0002





BOOLEAN,





profile0x0003





BOOLEAN,





profile0x0004





BOOLEAN,





profile0x0006





BOOLEAN,





profile0x0101





BOOLEAN,





profile0x0102





BOOLEAN,





profile0x0103





BOOLEAN,





profile0x0104





BOOLEAN




},




...



}


},


...,


[[
rn-IntegrityProtection-r10

ENUMERATED {enabled}
OPTIONAL
-- Cond RN


]],


[[
pdcp-SN-Size-v1130



ENUMERATED {len15bits}
OPTIONAL
-- Cond Rlc-AM2


]],

[[
ul-DataPath-r12




ENUMERATED {scg}

OPTIONAL,
-- Need OP


reorderingTimer-r12



ENUMERATED {











ms0, ms20, ms40, ms60, ms80, ms100,











ms120, ms140, ms160, ms180, ms200,












ms220, ms240, ms260, ms280, ms300,












ms500, ms750, ms1500,












spare13, spare12, spare11, spare10, spare9, spare8,











spare7, spare6, spare5, spare4, spare3, spare2, spare1



}













OPTIONAL
-- Cond Reordering

]]

}

-- ASN1STOP

	PDCP-Config field descriptions

	discardTimer

Indicates the discard timer value specified in TS 36.323 [8]. Value in milliseconds. Value ms50 means 50 ms, ms100 means 100 ms and so on.

	maxCID

Indicates the value of the MAX_CID parameter as specified in TS 36.323 [8]. The total value of MAX_CIDs across all bearers for the UE should be less than or equal to the value of maxNumberROHC-ContextSessions parameter as indicated by the UE.

	pdcp-SN-Size

Indicates the PDCP Sequence Number length in bits. For RLC UM: value len7bits means that the 7-bit PDCP SN format is used and len12bits means that the 12-bit PDCP SN format is used. For RLC AM: value len15bits means that the 15-bit PDCP SN format is used, otherwise if the field is not included upon setup of the PCDP entity 12-bit PDCP SN format is used, as specified in TS 36.323 [8].

	profiles

The profiles used by both compressor and decompressor in both UE and E-UTRAN. The field indicates which of the ROHC profiles specified in TS 36.323 [8] are supported, i.e. value true indicates that the profile is supported. Profile 0x0000 shall always be supported when the use of ROHC is configured. If support of two ROHC profile identifiers with the same 8 LSB’s is signalled, only the profile corresponding to the highest value shall be applied. E-UTRAN does not configure ROHC for split DRBs.

	reorderingTimer
Indicates the reordering timer value specified in TS 36.323 [8]. Value in milliseconds. Value ms0 means 0 ms, ms20 means 20 ms and so on.

	rn-IntegrityProtection

Indicates that integrity protection or verification shall be applied for all subsequent packets received and sent by the RN on the DRB.

	statusReportRequired

Indicates whether or not the UE shall send a PDCP Status Report upon re-establishment of the PDCP entity as specified in TS 36.323 [8].

	ul-DataPath

Indicates whether or not the UE shall send PDCP PDUs via SCG. The field is relevant for split DRBs only, in which case absence of the field indicates that the UE shall send PDCP PDUs via MCG.


	Conditional presence
	Explanation

	Reordering
	The field is mandatory present upon enabling PDCP PDU reordering function for a PDCP entity. The field is optional, need ON, in case of reconfiguration of a PDCP entity configured with PDCP PDU reordering function. Otherwise the field is not present.

	Rlc-AM
	The field is mandatory present upon setup of a PDCP entity for a radio bearer configured with RLC AM. The field is optional, need ON, in case of reconfiguration of a PDCP entity at handover for a radio bearer configured with RLC AM. Otherwise the field is not present.

	Rlc-AM2
	The field is optionally present, need OP, upon setup of a PDCP entity for a radio bearer configured with RLC AM. Otherwise the field is not present.

	Rlc-UM
	The field is mandatory present upon setup of a PDCP entity for a radio bearer configured with RLC UM. Otherwise the field is not present.

	RN
	The field is optionally present when signalled to the RN, need OR. Otherwise the field is not present.

	Setup
	The field is mandatory present in case of radio bearer setup. Otherwise the field is optionally present, need ON.


End of Text Proposal

Beginning of Text Proposal to running PDCP CR
5.x
Reconfiguration of reorderingTimer
When upper layers reconfigure the duration of reorderingTimer, the UE shall:
-
if reorderingTimer is running:
-
stop and restart reorderingTimer with the reconfigured duration.
End of Text Proposal
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