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[bookmark: _Hlk16810675]1	Introduction
During RAN3#113-e, it was agreed to use TS 38.425 NR User Plane protocol as UP interface between new defined entities for LTE CP-UP split, and to introduce E-UTRA PDCP into the specification. Some restrictions on NR User Plane protocol were agreed, taking into consideration LTE and E-UTRA PDCP. However, some of these restrictions might be reconsidered in order to optimize the UP between these new entities.
2	Discussion
The following restrictions for E-UTRA PDCP usage in TS 38.425 were agreed and captured in [1]:
· Radio link outage
· PDCP duplication
· Delay measurement
While it makes sense for PDCP duplication which is not available in E-UTRAN, radio link outage and delay measurement features can greatly improve the reliability and the quality of the UP interface for CP/UP split. And this does not impact LTE itself, but only the new interface between the new logical entities.
For radio link outage, an en-eNB-DU or an eNB-CP can still encounter radio link issues. DDDS indication will allow the PDCP entity to take actions, such as leg switching, in case of DC.
Delay measurement is a requirement from SA5. The network should understand from which link or entity the delay comes from. Therefore, these metrics are also needed for the new LTE CP/UP split entities.
Therefore, it is proposed to remove the restrictions for radio link outage and delay measurement.
Proposal 1: Radio link outage feature can be applied to E-UTRA PDCP
Proposal 2: Delay measurement feature can be applied to E-UTRA PDCP
3	Conclusion
In this contribution the restrictions of NR User Plane protocol for eNBs have been discussed, and the following proposals have been made:
Proposal 1: Radio link outage feature can be applied to E-UTRA PDCP
Proposal 2: Delay measurement feature can be applied to E-UTRA PDCP
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[bookmark: _Toc367182965]<<<<<<<<<<<<<<<<<<<< 1st Change >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc13919457][bookmark: _Toc36556043][bookmark: _Toc45832985][bookmark: _Toc64447464]5.4.2	Downlink Data Delivery Status
[bookmark: _Toc13919458][bookmark: _Toc36556044][bookmark: _Toc45832986][bookmark: _Toc64447465]5.4.2.1	Successful operation
The purpose of the Downlink Data Delivery Status procedure is to provide feedback from the corresponding node to the node hosting the NR PDCP entity to allow the node hosting the NR PDCP entity to control the downlink user data flow via the corresponding node for the respective data radio bearer. The corresponding node may also transfer uplink user data for the concerned data radio bearer to the node hosting the NR PDCP entity together with a DL DATA DELIVERY STATUS frame within the same GTP-U PDU.
The Downlink Data Delivery Status procedure is also used to provide feedback from the corresponding node to the node hosting the NR PDCP entity to allow the node hosting the NR PDCP entity to control the successful delivery of DL control data to the corresponding node.
When the corresponding node decides to trigger the feedback for Downlink Data Delivery procedure it shall report as specified in section 5.2:
a)	in case of RLC AM, the highest NR PDCP PDU sequence number successfully delivered in sequence to the UE among those NR PDCP PDUs received from the node hosting the NR PDCP entity i.e. excludes those retransmission NR PDCP PDUs;
b)	the desired buffer size in bytes for the concerned data radio bearer;
c)	optionally, the desired data rate in bytes associated with a specific data radio bearer configured for the UE;
d)	the NR-U packets that were declared as being "lost" by the corresponding node and have not yet been reported to the node hosting the NR PDCP entity within the DL DATA DELIVERY STATUS frame;
e)	if retransmission NR PDCP PDUs have been delivered, the NR PDCP PDU sequence number associated with the highest NR-U sequence number among the retransmission NR PDCP PDUs successfully delivered to the UE in sequence of NR-U sequence number;
f)	if retransmission NR PDCP PDUs have been transmitted to the lower layers, the NR PDCP PDU sequence number associated with the highest NR-U sequence number among the retransmission NR PDCP PDUs transmitted to the lower layers in sequence of NR-U sequence number;
g)	the highest NR PDCP PDU sequence number transmitted to the lower layers among those NR PDCP PDUs received from the node hosting the NR PDCP entity i.e. excludes those retransmission NR PDCP PDUs;
NOTE:	If a deployment has decided not to use the Transfer of Downlink User Data procedure, d), e) and f)  above are not applicable.
e)	in case of RLC AM, the NR PDCP PDU sequence number successfully delivered out of sequence to the UE among those NR PDCP PDUs received from the node hosting the NR PDCP entity i.e. excludes those retransmission NR PDCP PDUs.
As soon as the corresponding node detects the successful RACH access by the UE for the corresponding data radio bearer(s), the corresponding node shall send initial DL DATA DELIVERY STATUS frame to the node(s) hosting the NR PDCP entity(ies). The node hosting NR PDCP entity may start sending DL data before receiving the initial DL DATA DELIVERY STATUS frame. In case the DL DATA DELIVERY STATUS frame is sent before any NR PDCP PDU is transferred to lower layers, the information on the highest NR PDCP PDU sequence number successfully delivered in sequence to the UE and the highest NR PDCP PDU sequence number transmitted to the lower layers may not be provided.
The DL DATA DELIVERY STATUS frame shall also include a final frame indication when this frame is the last DL status report. When receiving such indication, the node hosting the NR PDCP entity considers that no more UL or DL data is expected to be transmitted between the corresponding node and the UE.
The DL DATA DELIVERY STATUS frame may also include an indication of detected radio link outage or radio link resume for the concerned data radio bearer. When receiving an indication of radio link outage detection, the node hosting the NR PDCP entity considers that traffic delivery over the data radio bearer configured for the UE is unavailable at the corresponding node both in UL and DL. When receiving an indication of radio link resume detection, the node hosting the NR PDCP entity considers that traffic delivery over the data radio bearer configured for the UE is available at the corresponding node both in UL and in DL. When receiving an indication of UL or DL radio link outage detection, the node hosting the NR PDCP entity considers that traffic delivery over the data radio bearer configured for the UE is unavailable at the corresponding node for UL or DL, depending on the indicated outage. When receiving an indication of UL or DL radio link resume detection, the node hosting the NR PDCP entity considers that traffic delivery over the data radio bearer configured for the UE is available at the corresponding node in UL or in DL, depending on the indicated resume.-
The node hosting the NR PDCP entity, when receiving the DL DATA DELIVERY STATUS frame:
-	regards the desired buffer size under b) and the data rate under c) above as the amount of data to be sent from the hosting node:
-	If the value of the desired buffer size is 0, the hosting node shall stop sending any data per bearer.
-	If the value of the desired buffer size in b) above is greater than 0, the hosting node may send up to this amount of data per bearer starting from the last "Highest successfully delivered NR PDCP Sequence Number" for RLC AM if received, or the hosting node may send up to this amount of data per bearer starting from the last "Highest transmitted NR PDCP Sequence Number" for RLC UM if received.
-	The value of the desired data rate in c) above is the amount of data desired to be received in a specific amount of time. The amount of time is 1 sec.
-	The information of the buffer size in b) above and of the data rate in c) above is valid until the next DL DATA DELIVERY STATUS frame is received.
-	is allowed to remove the buffered NR PDCP PDUs of a RLC AM bearer, according to the feedback of successfully delivered NR PDCP PDUs;
-	decides upon the actions necessary to take for NR PDCP PDUs reported other than transmitted and/or successfully delivered.
In case of RLC AM, after the highest NR PDCP PDU sequence number successfully delivered in sequence is reported to the node hosting the NR PDCP entity, the corresponding node removes the respective NR PDCP PDUs. For RLC UM, the corresponding node may remove the respective NR PDCP PDUs after transmitting to lower layers.



Figure 5.4.2.1-1: Successful Downlink Data Delivery Status
[bookmark: _Toc13919459][bookmark: _Toc36556045][bookmark: _Toc45832987][bookmark: _Toc64447466]5.4.2.2	Unsuccessful operation
Void.
[bookmark: _Toc13919460][bookmark: _Toc36556046][bookmark: _Toc45832988][bookmark: _Toc64447467]5.4.3	Transfer of Assistance Information
[bookmark: _Toc13919461][bookmark: _Toc36556047][bookmark: _Toc45832989][bookmark: _Toc64447468]5.4.3.1	Successful operation
NOTE 1:	In this section, PDCP duplication related information are not applicable to E-UTRA PDCP.
The purpose of the Transfer of Assistance Information procedure is to provide assistance information to the node hosting the NR PDCP entity. Such information may be taken into consideration by the node hosting the NR PDCP entity for UP management and optimisation procedures.
<<<<<<<<<<<<<<<<<<<< End of 1st Change >>>>>>>>>>>>>>>>>>>>
-- TEXT OMITTED --
<<<<<<<<<<<<<<<<<<<< 2nd Change >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc13919489][bookmark: _Toc36556075][bookmark: _Toc45833017][bookmark: _Toc64447496]5.5.3.21	Highest transmitted NR PDCP Sequence Number
Description: This parameter indicates the feedback about the transmitted status of NR PDCP PDU sequence at the corresponding node to the lower layers.
Value range: {0..218-1}.
Field length: 3 octets.
[bookmark: _Toc13919490][bookmark: _Toc36556076][bookmark: _Toc45833018][bookmark: _Toc64447497]5.5.3.22	Cause Report
Description: This parameter indicates the presence of Cause Value.
Value range: {0=Cause Value not present, 1=Cause Value present}.
Field length: 1 bit.
[bookmark: _Toc13919491][bookmark: _Toc36556077][bookmark: _Toc45833019][bookmark: _Toc64447498]5.5.3.23	Cause Value
Description: This parameter indicates specific events reported by the corresponding node..
Value range: {0=UNKNOWN, 1=RADIO LINK OUTAGE, 2=RADIO LINK RESUME, 3=UL RADIO LINK OUTAGE, 4=DL RADIO LINK OUTAGE, 5=UL RADIO LINK RESUME, 6=DL RADIO LINK RESUME, 7-228=reserved for future value extensions, 229-255=reserved for test purposes}
Field length: 1 octet.
[bookmark: _Toc13919492][bookmark: _Toc36556078][bookmark: _Toc45833020][bookmark: _Toc64447499]5.5.3.24	Padding
Description: The padding is included at the end of the frame to ensure that the NR user plane protocol PDU length (including padding and the Future Extension) is (n*4– 2) octets, where n is a positive integer. If there is any Future Extension, the padding should be added after the Future Extensions.
Field Length: 0–3 octets.

[bookmark: _Toc13919493][bookmark: _Toc36556079][bookmark: _Toc45833021][bookmark: _Toc64447500]5.5.3.28	Void
Void.
[bookmark: _Toc13919494][bookmark: _Toc36556080][bookmark: _Toc45833022][bookmark: _Toc64447501]5.5.3.29	Retransmission flag
Description: This parameter indicates whether the NR PDCP PDU is a retransmission NR-U packet sent by the node hosting the NR PDCP entity to the corresponding node.
Value range: {0= Not a retransmission NR-U packet, 1= Retransmission NR-U packet}.
Field length: 1 bit.
[bookmark: _Toc13919495][bookmark: _Toc36556081][bookmark: _Toc45833023][bookmark: _Toc64447502]5.5.3.30	Delivered Retransmitted NR PDCP SN Ind 
Description: This parameter indicates the presence of successfully delivered retransmitted PDCP Sequence Number.
Value range: {0= Successfully delivered retransmitted PDCP Sequence Number not present, 1= Successfully delivered retransmitted PDCP Sequence Number present}.
Field length: 1 bit.
[bookmark: _Toc13919496][bookmark: _Toc36556082][bookmark: _Toc45833024][bookmark: _Toc64447503]5.5.3.31	Retransmitted NR PDCP SN Ind 
Description: This parameter indicates the presence of retransmitted NR PDCP Sequence Number.
Value range: {0= Retransmitted NR PDCP Sequence Number not present, 1= Retransmitted NR PDCP Sequence Number present}.
Field length: 1 bit.
[bookmark: _Toc13919497][bookmark: _Toc36556083][bookmark: _Toc45833025][bookmark: _Toc64447504]5.5.3.32	Successfully delivered retransmitted NR PDCP Sequence Number
Description: This parameter indicates the NR PDCP PDU sequence number associated with the highest NR-U sequence number among the retransmission NR PDCP PDUs successfully delivered to the UE in sequence of NR-U sequence number.
Value range: {0..218-1}.
Field length: 3 octets.
[bookmark: _Toc13919498][bookmark: _Toc36556084][bookmark: _Toc45833026][bookmark: _Toc64447505]5.5.3.33	Retransmitted NR PDCP Sequence Number 
Description: This parameter indicates the NR PDCP PDU sequence number associated with the highest NR-U sequence number among the retransmission NR PDCP PDUs transmitted to the lower layers in sequence of NR-U sequence number.
Value range: {0..218-1}.
Field length: 3 octets.
[bookmark: _Toc13919499][bookmark: _Toc36556085][bookmark: _Toc45833027][bookmark: _Toc64447506]5.5.3.34	Data Rate Indication
Description: This parameter indicates the presence of the Desired Data Rate.
Value range: {0= Desired Data Rate Information is not present, 1= Desired Data Rate Information is present}.
Field length: 1 bit.
[bookmark: _Toc13919500][bookmark: _Toc36556086][bookmark: _Toc45833028][bookmark: _Toc64447507]5.5.3.35	PDCP Duplication Indication 
Description: This field indicates the presence of the PDCP Duplication Activation Suggestion. This information element is not applicable to E-UTRA PDCP.
Value range: {0= PDCP Duplication Activation Suggestion not present, 1= PDCP Duplication Activation Suggestion present}.
Field length: 1 bit.
[bookmark: _Toc13919501][bookmark: _Toc36556087][bookmark: _Toc45833029][bookmark: _Toc64447508]5.5.3.36	PDCP Duplication Activation Suggestion 
Description: This parameter indicates the suggestion given by the corresponding node on whether PDCP duplication should be activated or not. This information element is not applicable to E-UTRA PDCP.
Value range: {0= Do not duplicate, 1= Duplicate}.
Field length: 1 bit.
[bookmark: _Toc13919502][bookmark: _Toc36556088][bookmark: _Toc45833030][bookmark: _Toc64447509]5.5.3.37	Number of Assistance Information Field
Description: This field indicates the number of Assistance Information Type and Radio Quality Assistance Information pairs concatenated. 
Value range: {1..28-1}.
Field length: 1 octet.
[bookmark: _Toc13919503][bookmark: _Toc36556089][bookmark: _Toc45833031][bookmark: _Toc64447510]5.5.3.38	Assistance Information Type
Description: This field describes the type of radio quality assistance information provided, if supported, by the corresponding node to the node hosting the NR PDCP entity. The DL Radio Quality Index is a numerical index expressing the radio quality of the data radio bearer or the RLC entity in DL, where the value 0 represents the lowest quality. The UL Radio Quality Index is a numerical index expressing the radio quality of the data radio bearer or the RLC entity in UL, where the value 0 represents the lowest quality. The averaging window for the Average CQI, Average HARQ Failure and Average HARQ Retransmission is set by means of configuration. Power Headroom Report is PHR MAC control element reported by as defined in 3GPP TS 36.321[4] and 3GPP TS 38.321[5]
Value range: {0=UNKNOWN, 1=Average CQI, 2=Average HARQ Failure, 3=Average HARQ Retransmissions, 4= DL Radio Quality Index, 5= UL Radio Quality Index, 6= Power Headroom Report, 7-228=reserved for future value extensions, 229-255=reserved for test purposes}.
Field length: 1 octet.
[bookmark: _Toc13919504][bookmark: _Toc36556090][bookmark: _Toc45833032][bookmark: _Toc64447511]5.5.3.39	Radio Quality Assistance Information
Description: This parameter indicates one of the assistance information indicated by the Assistance Information Type.
Value range: {0..28-1}.
Field length: 1 octet.
[bookmark: _Toc13919505][bookmark: _Toc36556091][bookmark: _Toc45833033][bookmark: _Toc64447512]5.5.3.40	Assistance Information Report Polling Flag
Description: This parameter indicates that the node hosting the NR PDCP entity requests the corresponding node to send an ASSISTANCE INFORMATION DATA PDU.
Value range: {0= Assistance Information Data not requested, 1= Assistance Information Data requested}.
Field length: 1 bit.
[bookmark: _Toc13919506][bookmark: _Toc36556092][bookmark: _Toc45833034][bookmark: _Toc64447513]5.5.3.41	Report Delivered
Description: This parameter indicates the presence of DL report NR PDCP PDU SN.
Value range: {0= DL report NR PDCP PDU SN not present, 1= DL report NR PDCP PDU SN present}.
Field length: 1 bit.
[bookmark: _Toc13919507][bookmark: _Toc36556093][bookmark: _Toc45833035][bookmark: _Toc64447514]5.5.3.42	DL report NR PDCP PDU SN
Description: This parameter indicates that the node hosting PDCP entity requests providing the down link delivery status report when the NR PDCP PDU with this sequence number has been successfully delivered.
Value range: {0..224-1}.
Field length: 3 octets.
[bookmark: _Toc13919508][bookmark: _Toc36556094][bookmark: _Toc45833036][bookmark: _Toc64447515]5.5.3.43	User data existence flag
Description: This parameter indicates whether the node hosting the NR PDCP entity has some user data for the concerned data radio bearer.
Value range: {0= the node hosting the NR PDCP entity has no more user data for the concerned data radio bearer, 1= the node hosting the NR PDCP entity has some user data for the concerned data radio bearer}.
Field length: 1 bit.
[bookmark: _Toc13919509][bookmark: _Toc36556095][bookmark: _Toc45833037][bookmark: _Toc64447516]5.5.3.44	Number of octets for Radio Quality Assistance Information Field
Description: This field indicates the number of octets for Radio Quality Assistance Information exists. For Average CQI, Average HARQ Failure, Average HARQ Retransmissions, DL Radio Quality Index, UL Radio Quality Index, this field shall indicate as “1.” For Power Headroom Report, this filed shall indicate octet length of  Power Headroom Report as defined in 3GPP TS 36.321[4] and 3GPP TS 38.321[5].
Value range: {0..28-1}.
Field length: 1 octets.
[bookmark: _Toc13919510][bookmark: _Toc36556096][bookmark: _Toc45833038][bookmark: _Toc64447517]5.5.3.45	Assistance Information Indication
Description: This field indicates the presence of the Number of Assistance Information Fields. 
Value range: {0= Number of Assistance Information Fields not present, 1= Number of Assistance Information Fields present}.
[bookmark: _Toc36556097][bookmark: _Toc45833039][bookmark: _Toc64447518]5.5.3.46	UL Delay Indicator
Description: This parameter indicates the presence of the UL Delay DU Result.
Value range: {0= UL Delay DU Result not present, 1= UL Delay DU Result present}.
Field length: 1 bit.
[bookmark: _Toc36556098][bookmark: _Toc45833040][bookmark: _Toc64447519]5.5.3.47	DL Delay Indicator
Description: This parameter indicates the presence of the DL Delay DU Result.
Value range: {0= DL Delay DU Result not present, 1= DL Delay DU Result present}.
Field length: 1 bit.
[bookmark: _Toc36556099][bookmark: _Toc45833041][bookmark: _Toc64447520]5.5.3.48	UL Delay DU Result
Description: This field indicates UL delay measured at the corresponding node in milliseconds for the concerned DRB over Uu interface. It is encoded as an Unsigned32 binary integer value. The node hosting PDCP entity shall, if supported, use this information to calculate the total UL delay for the concerned DRB and report to the UPF for the purpose of QoS monitoring as specified in [8].
Value range: {0..232-1}.
Field length: 4 octets.
[bookmark: _Toc36556100][bookmark: _Toc45833042][bookmark: _Toc64447521]5.5.3.49	DL Delay DU Result
Description: This field indicates DL delay measured at the corresponding node in milliseconds for the concerned DRB over Uu interface. It is encoded as an Unsigned32 binary integer value. The node hosting PDCP entity shall, if supported, use this information to calculate the total DL delay for the concerned DRB and report to the UPF for the purpose of QoS monitoring as specified in [8].
Value range: {0..232-1}.
Field length: 4 octets.
[bookmark: _Toc45833043][bookmark: _Toc64447522]5.5.3.50	Delivered NR PDCP SN Range Ind
Description: This field indicates the presence of the Number of successfully delivered out of sequence PDCP Sequence Number range, Start of successfully delivered out of sequence PDCP Sequence Number range and End of successfully delivered out of sequence PDCP Sequence Number range. 
Value range: {0= Number of successfully delivered out of sequence PDCP Sequence Number range, Start of successfully delivered out of sequence PDCP Sequence Number range and End of successfully delivered out of sequence PDCP Sequence Number range not present, 1= Number of successfully delivered out of sequence PDCP Sequence Number range, Start of successfully delivered out of sequence PDCP Sequence Number range and End of successfully delivered out of sequence PDCP Sequence Number range present}.
<<<<<<<<<<<<<<<<<<<< End of Changes >>>>>>>>>>>>>>>>>>>>
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