
3GPP TSG-RAN WG2#100 
R2-1713902
Reno, USA, 27th November – 1th December 2017                  
Agenda Item:
10.4.1.3.2
Source: 
HTC
Title:
Separate configurations for UL and DL PDCP SN lengths
Document for:
Discussion and decision
1. Introduction
RAN2 has agreed the following: 

· 12-bit PDCP SN is used for SRBs and for RLC AM and UM DRBs 
· 18-bit PDCP SN is used for RLC AM DRBs

We would like to discuss configuration and reconfiguration of PDCP SN length.
2. Discussion

The maximum data rates can be achieved with 12-bit PDCP SN and 18-bit PDCP SN as shown in the table below.
	PDCP RTT
	Maximum data rate for 12-bit SN
	Maximum data rate for 18-bit SN

	50 ms
	491.52 Mbps
	31.45728 Gbps

	25 ms
	983.04 Mbps
	62.91456 Gbps

	10 ms
	2.4576 Gbps
	157.2864 Gbps

	4 ms
	6.144 Gbps
	393.216 Gbps


It has been observed in the commercial LTE devices that the downlink data rate is increasing by implementing 3, 4 and 5 CCs in downlink CA while the commercial devices support at most 2 CCs in uplink transmission. It is foreseen that more downlink CCs (e.g. 8 or 10 CCs) will be supported by advanced LTE devices to reach higher downlink data rate and probably the advanced LTE devices still support the 2 CCs in uplink. A large PDCP SN length (e.g. 18 bits) may be configured to the UE to support the higher DL data rate. However, the uplink transmission does not benefit from the large PDCP SN length. Instead the large PDCP SN length decreases the uplink data rate due to the PDCP header overhead. 
NR devices will have a similar situation as LTE devices with imbalanced uplink and downlink data rates. Therefore it would be good to have separate configurations for NR PDCP SN lengths for uplink and downlink. Thus, the PDCP header overhead for uplink is not increased due to large PDCP SN length configured to achieve high downlink data rate. Besides, PDCP SN length change for downlink can be done without PDCP reestablishment. The gNB can suspend transmission of DL PDCP PDUs and change the PDCP SN length when PDCP SN length for uplink is not changed.
Proposal 1: NR PDCP SN lengths for UL and DL can be separately configured.
Proposal 2:
Only change of DL NR PDCP SN length does not require PDCP reestablishment.
3. Conclusion 
In this contribution we provide proposals below for RAN2 to discuss. A text proposal is provided below.
Proposal 1: NR PDCP SN lengths for UL and DL can be separately configured.

Proposal 2:
Only change of DL NR PDCP SN length does not require PDCP reestablishment.

Text proposal based on TP in email discussion 99bis#16
–
PDCP-Config 

The IE PDCP-Config is used to set the configurable PDCP parameters for signalling and data radio bearers.

PDCP-Config information element
-- ASN1START

-- TAG-PDCP-CONFIG-START

PDCP-Config ::=


SEQUENCE {


discardTimer


ENUMERATED { ms50, ms100, ms150, ms300, ms500, ms750, ms1500, infinity} 







OPTIONAL,


DRB





SEQUENCE {



pdcp-SN-Size-UL


ENUMERATED {len12bits, len18bits} 



OPTIONAL, 


pdcp-SN-Size-DL


ENUMERATED {len12bits, len18bits} 



OPTIONAL,


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





},




...




}



},



integrityProtection

BOOLEAN,



-- CHECK: Remove the AM group?



AM





SEQUENCE {




statusReportRequired


BOOLEAN



}



























OPTIONAL,
-- Cond Rlc-AM



-- FIXME: Keep the following UL-Scheduling restrictions in PDCP or in LCH-Config (currently they are in both).



-- TODO: Handle more than two secondary cell groups



moreThanOneRLC


SEQUENCE {




pdcpDuplication


BOOLEAN,




configuredRLC


LogicalChannelIdentity,




ul-DataSplitThreshold
CHOICE {





release





NULL,





setup





ENUMERATED { b0, b100, b200, b400, b800, b1600, b3200, b6400, b12800, 













b25600, b51200, b102400, b204800, b409600, b819200, spare1 }




}














OPTIONAL,
-- Need N



}















OPTIONAL -- Cond: When more than one LCH-Config refers to this SRB/DRB


}





























OPTIONAL,
-- Cond DRB


t-Reordering



ENUMERATED {










ms0, ms20, ms40, ms60, ms80, ms100, ms120, ms140, ms160, ms180, ms200, ms220, 










ms240, ms260, ms280, ms300,
ms500, ms750, spare14, spare13, spare12, spare11, 










spare10, spare9, spare8, spare7, spare6, spare5, spare4, spare3, spare2, spare1 }

OPTIONAL -- Need R


outOfOrderDelivery


BOOLEAN,


...,

}

-- TAG-PDCP-CONFIG-STOP

-- ASN1STOP
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