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1. Introduction
In RAN#73 meeting, based on [1] it was confirmed that:
1. It is affirmed that there is strong industry interest in completing the NSA version of the NR specifications on the basis of architecture Option 3/3a by TBD (between Dec 2017 and March 2018)

2. It is also affirmed that there is a strong industry interest in completing the Standalone (SA) option 2 and option 4/4a/5/7/7a by the agreed deadline of June 2018

Therefore both evolved LTE and NR should be completed in the phase 1. In this contribution, we analyze the necessary PDCP functions for both NR and evolved LTE, and further discuss how to design PDCP for NR and evolved LTE. 
2. Discussion 
In RAN2#94 meeting, it was agreed that: 
LTE L2 functions are consider as a baseline for NR. Order, allocation to sub layers, possible merger of functions needs to be considered on a case by case basis.
Based on this agreement, we use LTE L2 functions as baseline for NR and evolved LTE PDCP.

LTE PDCP layer supports the following functions: retransmission, in-sequence delivery, reordering, duplication detection, SDU discard at transmission side, security and compression. 
For evolved LTE and NR, these LTE PDCP functions shall be supported.
However for NR, in email discussion [95#27], single reordering, the location of segmentation, assembly and how to handle deciphering were discussed. As analyzed in [2], we have following understandings:
Regarding single PDCP reordering:
· We do not see the benefit on reducing deciphering latency since it already can be done by implementation;
· No need to remove RLC reordering completely since RLC UM in DC/MC can be used to reduce the reordering latency;
· Reassembly in PDCP will need lots of changes in PDCP;

· ARQ performance would be inferior due to extra latency;

· Single reordering would increase SN overhead if PDCP layer reorders both PDUs and PDU segments and performs reassembly of PDU segments.

· New flow control mechanism is needed for multi-connectivity since SeNB has no idea whether PDCP PDU has be delivered successfully if the only reordering is in MeNB PDCP;
· LTE PDCP has to be changed for LTE-NR tight interworking anchored at LTE.

Regarding single PDCP retransmission: 
·  If links between PDCP entity and RLC entities are non-ideal, PDCP retransmission will incur more latency.
· It is inefficient when transmitting large PDCP PDUs since one lost segment will result in the retransmission of the whole PDCP PDU.
· LTE PDCP will be changed when LTE-NR tight interworking anchored at LTE.
Observation 1: reordering/retransmission should be supported both in PDCP layer and RLC layer of NR L2. 

Based on above observations, for reordering and retransmission, NR PDCP shall be same as LTE.

For evolved LTE, since it is evolved from LTE, so it would inherit the legacy PDCP functions of LTE.
The functionalities which evolved LTE PDCP and NR PDCP should support are listed in table 1: 
Table1: PDCP layer functionalities of LTE, evolved LTE and NR
	Legacy LTE PDCP Functions
	Description
	evolved LTE PDCP
	NR

PDCP

	Retransmission
	Retransmission of PDCP SDUs at handover and, for split bearers, of PDCP PDUs at PDCP data-recovery procedure for RLC AM mode bearers.
	Y
	Y

	In-sequence delivery
	In-sequence delivery of upper layer PDUs at PDCP re-establishment procedure for RLC AM mode bearers.
	Y
	Y

	Reordering
	For split and LWA bearers, routing and reordering.
	Y
	Y

	Duplication detection
	Duplication detection of lower layer SDUs at PDCP re-establishment procedure for RLC AM.
	Y
	Y

	SDU discard at transmitting side
	Timer-based SDU discard in uplink.
	Y
	Y

	Security
	Ciphering and deciphering.
Integrity Protection for control plane.
	Y
	Y (Note)

	Compression 
	Header compression and decompression: ROHC only.
	Y
	Y


Note: for 1A, NR PDCP has to support LTE security. 
Proposal 1: evolved LTE PDCP and NR PDCP should support RAN functionality that legacy LTE supported as listed in table 1, i.e. retransmission, in-sequence delivery, reordering, duplication detection, SDU discard at transmission side, security and compression.
To save standards efforts and implementation efforts for both UE side and network side, the evolved LTE PDCP and NR PDCP should be same as LTE PDCP even if finally RAN2 agreed single reordering, etc since for option 3 LTE as anchor, the LTE PDCP needs to adapt NR RLC, and for option 7 evolved LTE as anchor, the evolved PDCP also needs to adapt NR RLC, therefore the same change has to be done in (evolved) LTE PDCP.
Observation 2: Common PDCP design between LTE and NR is possible regardless of the change on NR L2 functions.
Proposal 1a: To support RAN functionality, evolved LTE PDCP and NR PDCP should be same as LTE PDCP.
In addition, for architecture option 2 and 5 [3], evolved LTE and NR should connect to new core, and support new core functionalities, e.g. new security, new QoS framework etc. 

To support these new core functionalities, PDCP may need to do corresponding changes. To save standards efforts and implementation efforts for both UE side and network side, the changes on PDCP for evolved LTE and NR should be same.

Proposal 2: To support new core functionality, e.g. new Qos framework, new security, etc., the PDCP design for evolved LTE and NR should be same.
3. Conclusion
In this contribution, we discussed the PDCP design for LTE and NR, and we have the following proposals and observations:
Observation 1: reordering/retransmission should be supported both in PDCP layer and RLC layer of NR L2. 
Proposal 1: evolved LTE PDCP and NR PDCP should support RAN functionality that legacy LTE supported as listed in table 1, i.e. retransmission, in-sequence delivery, reordering, duplication detection, SDU discard at transmission side, security and compression.

Observation 2: Common PDCP design between LTE and NR is possible regardless of the change on NR L2 functions.
Proposal 1a: To support RAN functionality, evolved LTE PDCP and NR PDCP should be same as LTE PDCP.
Proposal 2: To support new core functionality, e.g. new Qos framework, new security, etc., the PDCP design for evolved LTE and NR should be same.
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