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1	Introduction
Motivated by RAN2 e-mail discussions on the topic, this contribution examines whether a lossless, newly defined PDCP re-establishment procedure that starts with LTE PDCP and ends with NR PDCP would be overly complex to support. Based on the text proposal that we provide in the Annex, we conclude that it would not be.
2	Discussion
In the Annex, we provide a text proposal for a PDCP re-establishment procedure for AM DRBs that starts with LTE PDCP and ends with NR PDCP. (The usefulness for other kind of bearers would be small since PDCP retransmissions would anyway not be involved.)
We think our text proposal shows that such a procedure would not be too complex. What makes it even simpler is that the NR-PDCP state variables are COUNT-based and hence independent of the SN length after the procedure. In fact, even when the SN length changes in such a procedure, issues should arise only when it changes from a longer one to a shorter one, as discussed in [1]. RAN2 agreed previously not to address such issues.
Proposal 1:	For AM DRBs, when the PDCP-SN length is not changed into a shorter one, change from LTE PDCP to NR PDCP is done using a PDCP re-establishment procedure defined for the purpose.
Proposal 2:	In all other cases, change from LTE PDCP to NR PDCP is done using bearer release and re-setup.
Proposal 3:	Adopt the text proposal in Annex for the procedure of Proposal 1.
With such a PDCP re-establishment procedure in place, the question arises whether there is any obstacle to applying it at a bearer-type change. Compared to a handover, we do not see any such obstacle.
Proposal 4:	PDCP re-establishment that starts with LTE PDCP and ends with NR PDCP can be invoked at bearer-type change.
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Annex: Text proposal to 36.323
[bookmark: _Toc477947192][bookmark: Signet7]5.2	Re-establishment procedure
When upper layers request a PDCP re-establishment, the UE shall additionally perform once the procedures described in this section for the corresponding RLC mode. After performing the procedures in this section, the UE shall follow the procedures in subclause 5.1, unless it is configured to continue operation as specified in [TS 38.323].
[bookmark: _Toc477947193]5.2.1	UL Data Transfer Procedures
[bookmark: _Toc477947194]5.2.1.1	Procedures for DRBs mapped on RLC AM
When upper layers request a PDCP re-establishment, the UE shall:
-	if the UE is not configured to continue operation as specified in [TS 38.323]:
-	reset the header compression protocol for uplink and start with an IR state in U-mode (if configured) [9] [11], except if upper layers indicate stored UE AS context is used and drb-ContinueROHC is configured [3];
-	if connected as an RN, apply the integrity protection algorithm and key provided by upper layers (if configured) during the re-establishment procedure;
-	if upper layers indicate stored UE AS context is used, set Next_PDCP_TX_SN, and TX_HFN to 0;
-	apply the ciphering algorithm and key provided by upper layers during the re-establishment procedure;
-	for LWA bearers, consider all PDCP SDUs submitted to the LWAAP entity as successfully delivered;
-	from the first PDCP SDU for which the successful delivery of the corresponding PDCP PDU has not been confirmed by lower layers, perform retransmission or transmission of all the PDCP SDUs already associated with PDCP SNs in ascending order of the COUNT values associated to the PDCP SDU prior to the PDCP re-establishment as specified below: 
-	perform header compression of the PDCP SDU (if configured) as specified in the subclause 5.5.4;
-	if connected as an RN, perform integrity protection (if configured) of the PDCP SDU using the COUNT value associated with this PDCP SDU as specified in the subclause 5.7;
-	perform ciphering of the PDCP SDU using the COUNT value associated with this PDCP SDU as specified in the subclause 5.6;
-	submit the resulting PDCP Data PDU to lower layer;.
-	else: 
-	set TX_NEXT as defined in [TS 38.323] to [TX_HFN, Next_PDCP_TX_SN];
	NOTE:	the above operation [HFN, SN] is used as in [TS 38.323 section 5.2.2]
-	perform the procedure specified for the transmitting PDCP entity in [TS 38.323 section 5.1.2].
[…]
[bookmark: _Toc477947197]5.2.2	DL Data Transfer Procedures
[bookmark: _Toc477947198]5.2.2.1	Procedures for DRBs mapped on RLC AM while the reordering function is not used
When upper layers request a PDCP re-establishment while the reordering function is not used, the UE shall:
-	process the PDCP Data PDUs that are received from lower layers due to the re-establishment of the lower layers, as specified in the subclause 5.1.2.1.2;
-	if the UE is not configured to continue operation as specified in [TS 38.323]:
-	reset the header compression protocol for downlink and start with NC state in U-mode (if configured) [9] [11], except if upper layers indicate stored UE AS context is used and drb-ContinueROHC is configured [3];
-	if upper layers indicate stored UE AS context is used, set Next_PDCP_RX_SN, RX_HFN to 0 and Last_submitted_PDCP_RX_SN to Maximum_PDCP_SN;
-	apply the ciphering algorithm and key provided by upper layers during the re-establishment procedure.
-	if connected as an RN, apply the integrity protection algorithm and key provided by upper layers (if configured) during the re-establishment procedure;.
-	else:
-	for the following state variables and timers defined in [TS 38.323]:
-	set RX_NEXT to [RX_HFN, Next_PDCP_RX_SN];
-	if [RX_HFN, Last_submitted_PDCP_RX_SN]+1 > RX_NEXT:
	-	set RX_DELIV to [RX_HFN-1, Last_submitted_PDCP_RX_SN]+1;
-	else set RX_DELIV to [RX_HFN, Last_submitted_PDCP_RX_SN]+1;
			NOTE:	the above operation [HFN, SN] is used as in [TS 38.323 section 5.2.2]
-	if RX_DELIV < RX_NEXT:
	-	set RX_REORD to RX_NEXT;
	-	start t-Reordering; 
-	instead of performing the procedures in section 5.3, perform the procedures in [TS 38.323 section 5.4.1];
-	perform the procedure specified for the receiving PDCP entity in [TS 38.323 section 5.1.2].
[bookmark: Signet33][bookmark: Signet34][bookmark: _Toc477947199]5.2.2.1a	Procedures for DRBs mapped on RLC AM while the reordering function is used
When upper layers request a PDCP re-establishment while the reordering function is used, the UE shall:
-	process the PDCP Data PDU(s) that are received from lower layers due to the re-establishment of the lower layers, as specified in the subclause 5.1.2.1.4;
-	if the UE is not configured to continue operation as specified in [TS 38.323]:
-	if the PDCP entity is to be associated with one AM RLC entity after PDCP re-establishment:
-	stop and reset t-Reordering;
-	apply the ciphering algorithm and key provided by upper layers during the re-establishment procedure.
-	else:
-	for the following state variables and timers defined in [TS 38.323]:
-	set RX_NEXT to [RX_HFN, Next_PDCP_RX_SN];
-	if [RX_HFN, Last_submitted_PDCP_RX_SN]+1 > RX_NEXT:
	-	set RX_DELIV to [RX_HFN-1, Last_submitted_PDCP_RX_SN]+1;
-	else set RX_DELIV to [RX_HFN, Last_submitted_PDCP_RX_SN]+1;
			NOTE:	the above operation [HFN, SN] is used as in [TS 38.323 section 5.2.2]
-	if t-Reordering is running:
	-	if the value of t-Reordering, as configured by upper layers, changes to a different value:
		-	stop and restart t-Reordering;
	-	set RX_REORD to Reordering_PDCP_RX_COUNT;
-	instead of performing the procedures in section 5.3, perform the procedures in [TS 38.323 section 5.4.1];
-	perform the procedure specified for the receiving PDCP entity in [TS 38.323 section 5.1.2].
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