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[bookmark: _Ref165266342]Introduction
According to the email discussion [1] for the PDCP issues on the RUDI (Reduction in User Data Interruption) handover, companies discussed how the PDCP indicates the PDCP buffered data to the MAC entity for the BSR reporting after UL data transmission switching. According to the RAN2#107 meeting discussion, RAN2 achieve the following agreement for the PDCP SDU retransmission:
	[bookmark: _GoBack]RAN2#107 meeting agreements:
· Single UL new PUSCH data transmission as baseline and UE switches UL data transmission (new and unacknowledged PDCP SDUs) to target gNB upon reception of the first UL grant for data transmission from the target gNB after RA procedure towards the target gNB is successfully completed.


In this contribution, we discuss how the UE retransmits the PDCP SDU(s) which are unacknowledged by the source link, via the target link.
Discussion
Retransmission of the unacknowledged PDCP SDU
According to the current LTE/NR PDCP specification [2][3] as quoted in Annex A, the PDCP SDU retransmission is only performed by the PDCP entity associated to the RLC AM entity at the PDCP re-establishment. Then we think that RAN2 can firstly confirm that the retransmission of the PDCP SDU(s) unacknowledged by the source link is only needed for the PDCP entity mapped on RLC AM, as there is no ACK indication to the PDCP entity from the RLC UM or the MAC HARQ.
Proposal 1: The retransmission of the PDCP SDU(s) unacknowledged by the source link is only needed for the PDCP entity mapped on RLC AM.
Regarding how to retransmit the unacknowledged PDCP SDU(s), the current specification requires the PDCP entity to “perform retransmission or transmission from the first PDCP SDU for which the successful delivery of the corresponding PDCP PDU has not been confirmed by lower layers”. This is to simplify the both the UE implementation and the network implementation, as the selective PDCP SDU retransmission would require the uplink data forwarding from the source node to the target node and the uplink data forwarding may not be always implemented by the target and the source (especially for the inter-vendor case). Thus we consider that the legacy PDCP retransmission for the PDCP re-establishment can be reused also for uplink data transmission switching of the RUDI handover.
Proposal 2: After UL data transmission switching, the PDCP entity mapped on RLM AM performs retransmission or transmission from the first PDCP SDU for which the successful delivery of the corresponding PDCP PDU has not been confirmed by the source link, as the legacy PDCP re-establishment.
Data available for transmission 
Regarding the PDCP indication (i.e. data available for transmission) for the BSR report, according the our above Proposal 1 and 2, the PDCP entity should indicate the data amount of the all new transmission and retransmission PDCP SDU(s) to the target MAC entity, as the legacy PDCP re-establishment. The related specifications can be also found in Annex B.
Proposal 3: After UL data transmission switching, the data available for transmission indicated from the PDCP to the target MAC includes all new transmission and retransmission PDCP SDU(s), as the legacy PDCP re-establishment.

Conclusions
Based on the above discussion, we have the following observations and conclusions:
Proposal 1: The retransmission of the PDCP SDU(s) unacknowledged by the source link is only needed for the PDCP entity mapped on RLC AM.
Proposal 2: After UL data transmission switching, the PDCP entity mapped on RLM AM performs retransmission or transmission from the first PDCP SDU for which the successful delivery of the corresponding PDCP PDU has not been confirmed by the source link, as the legacy PDCP re-establishment.
Proposal 3: After UL data transmission switching, the data available for transmission indicated from the PDCP to the target MAC includes all new transmission and retransmission PDCP SDU(s), as the legacy PDCP re-establishment.
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Annex A
The following text is extracted from 36.331 [2]:
	[bookmark: _Toc5723521]5.2.1.1	Procedures for DRBs mapped on RLC AM
When upper layers request a PDCP re-establishment, the UE shall:
-	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, see TS 36.331 [3];
-	reset the compression buffer to all zeros (if configured) and prefill the dictionary (if configured) as specified in subclause 5.11.5;
-	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;
-	perform compression of the uplink PDCP SDU (if configured) as specified in the subclause 5.11.4;
-	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. If PDCP duplication is activated, duplicate the resulting PDCP Data PDUs and submit the PDCP Data PDUs to both associated RLC entities.




The following text is extracted from 38.323 [3]:
	When upper layers request a PDCP entity re-establishment, the transmitting PDCP entity shall:
-	for UM DRBs and AM DRBs, reset the header compression protocol for uplink and start with an IR state in U-mode (as defined in RFC 3095 [8] and RFC 4815 [9]) if drb-ContinueROHC is not configured in TS 38.331 [3];
-	for UM DRBs and SRBs, set TX_NEXT to the initial value;
-	for SRBs, discard all stored PDCP SDUs and PDCP PDUs;
-	apply the ciphering algorithm and key provided by upper layers during the PDCP entity re-establishment procedure;
-	apply the integrity protection algorithm and key provided by upper layers during the PDCP entity re-establishment procedure;
-	for UM DRBs, for each PDCP SDU already associated with a PDCP SN but for which a corresponding PDU has not previously been submitted to lower layers, and;
-	for suspended AM DRBs, from the first PDCP SDU for which the successful delivery of the corresponding PDCP Data PDU has not been confirmed by lower layers, for each PDCP SDU already associated with a PDCP SN:
-	consider the PDCP SDUs as received from upper layer;
-	perform transmission of the PDCP SDUs in ascending order of the COUNT value associated to the PDCP SDU prior to the PDCP re-establishment without restarting the discardTimer, as specified in clause 5.2.1;
-	for AM DRBs which were not suspended, from the first PDCP SDU for which the successful delivery of the corresponding PDCP Data 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 entity re-establishment as specified below:
-	perform header compression of the PDCP SDU as specified in the clause 5.7.4;
-	perform integrity protection and ciphering of the PDCP SDU using the COUNT value associated with this PDCP SDU as specified in the clause 5.9 and 5.8;
-	submit the resulting PDCP Data PDU to lower layer, as specified in clause 5.2.1.




Annex B
The following text is extracted from 36.323 [2]:
	[bookmark: _Toc5723501]4.5	Data available for transmission
For the purpose of MAC buffer status reporting, the UE shall consider PDCP Control PDUs, as well as the following as data available for transmission in the PDCP layer:
For SDUs for which no PDU has been submitted to lower layers:
-	the SDU itself, if the SDU has not yet been processed by PDCP, or
-	the PDU if the SDU has been processed by PDCP.
In addition, for radio bearers that are mapped on RLC AM, if the PDCP entity has previously performed the re-establishment procedure, the UE shall also consider the following as data available for transmission in the PDCP layer:
For SDUs for which a corresponding PDU has only been submitted to lower layers prior to the PDCP re-establishment, starting from the first SDU for which the delivery of the corresponding PDUs has not been confirmed by the lower layer, except the SDUs which are indicated as successfully delivered by the PDCP status report, if received:
-	the SDU, if it has not yet been processed by PDCP, or
-	the PDU once it has been processed by PDCP.



The following text is extracted from 38.323 [2]:
	[bookmark: _Toc12616345]5.6	Data volume calculation
For the purpose of MAC buffer status reporting, the transmitting PDCP entity shall consider the following as PDCP data volume:
-	the PDCP SDUs for which no PDCP Data PDUs have been constructed;
-	the PDCP Data PDUs that have not been submitted to lower layers;
-	the PDCP Control PDUs;
-	for AM DRBs, the PDCP SDUs to be retransmitted according to clause 5.1.2;
-	for AM DRBs, the PDCP Data PDUs to be retransmitted according to clause 5.5.






	
