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Introduction
This contribution addresses some of the open issues related to the user plane discussed in the email discussion 109e#11 [1].
[bookmark: _Hlk37059417]More specifically, the open issues covered in this paper are:
-	PDCP status reporting in target cell at DAPS handover,
-	Switch of UL data during DAPS handover with 2-step RA or RACH-less access,
-	Power Headroom Reporting (PHR) during DAPS handover.
Specification impacts from the open issues above are also covered in the Annex to this document.
[bookmark: _Hlk31977060]PDCP status reporting in target cell at DAPS handover
Background
In the RAN2#109e email discussion [1], three open issues related to PDCP status reporting were raised:
Question 2.2-1: Do you think the PDCP status report for UM DRBs is needed for DAPS HO?
Question 2.2-2: Whether the second PDCP status report for UM DRBs is introduced or not if the PDCP status report for UM DRBs is introduced.
Question 3.10: Are the first and second PDCP status report jointly controlled via the statusReportRequired or should they be individually controlled? (RRC Impact)
In the following sections, we give our view on the above open issues.

PDCP status reporting for RLC UM DRBs
[bookmark: _Hlk31966644]For DAPS handover, early data forwarding is applied. One of the benefits with early data forwarding is that DL transmission can start immediately in the target cell when the UE has completed the handover. On the other hand, early data forwarding also implies potentially a lot of DL PDCP SDUs being forwarded and buffered in the target node.
For a DAPS bearer mapped on RLC UM, if the target node is not informed by the UE which DL PDCP SDUs have been successfully received in the source cell, the target node has no other choice than to transmit all PDCP SDUs to the UE stored in its buffer.
Depending on the number of duplicated DL PDCP SDUs stored in the target node buffer, potentially a lot of DL resources may be used in vain to transmit PDCP PDUs that were already received by the UE in the source cell. Using DL resources for the purpose of transmitting duplicated DL PDCP SDUs will not contribute to the target of 0ms handover interruption time and should therefore be avoided.
[bookmark: _Toc31981851][bookmark: _Toc31985998][bookmark: _Toc31986436][bookmark: _Toc31987594][bookmark: _Toc31987706][bookmark: _Toc32223414][bookmark: _Toc32228402][bookmark: _Toc32228658][bookmark: _Toc32311275][bookmark: _Toc32419516][bookmark: _Toc32425086][bookmark: _Toc37062320][bookmark: _Toc37062361][bookmark: _Toc37176854][bookmark: _Toc37252096][bookmark: _Toc37360618]Using radio resources for the purpose of transmitting duplicated PDCP PDUs to the UE (i.e. DL PDCP PDUs that were already received in the source cell) should be avoided.
To minimize the number of duplicated PDCP PDUs sent from the target node to the UE for a DAPS bearer mapped on RLC UM, the target node should be given the same option to perform DL PDCP duplication check as for a DAPS bearer mapped on RLC AM.
It is therefore proposed to support PDCP status reporting also for a DRB mapped on RLC UM.
[bookmark: _Toc31981852][bookmark: _Toc31986000][bookmark: _Toc31986068][bookmark: _Toc31986438][bookmark: _Toc31987596][bookmark: _Toc31987698][bookmark: _Toc32223416][bookmark: _Toc32228404][bookmark: _Toc32228660][bookmark: _Toc32311277][bookmark: _Toc32419508][bookmark: _Toc32420433][bookmark: _Toc32420482][bookmark: _Toc32425088][bookmark: _Toc37062322][bookmark: _Toc37062363][bookmark: _Toc37176858][bookmark: _Toc37180362][bookmark: _Toc37180386][bookmark: _Toc37231943][bookmark: _Toc37252091][bookmark: _Toc37360647]Introduce support for PDCP status reporting for DRBs mapped on RLC UM during a DAPS handover.
[bookmark: _Hlk32309538]The use case as discussed above identifies a need for the UE to transmit a PDCP Status Report to the network for an RLC UM DRB. 
Sending a PDCP Status Report in the downlink from the target node to the UE would be useful in case uplink packets are lost in the source cell. However, since retransmission is only supported in RLC AM mode, support for PDCP status reporting in the downlink for DRBs mapped on RLC UM seems not to be meaningful.
[bookmark: _Toc31981853][bookmark: _Toc31986001][bookmark: _Toc31986069][bookmark: _Toc31986439][bookmark: _Toc31987597][bookmark: _Toc31987699][bookmark: _Toc32223417][bookmark: _Toc32228405][bookmark: _Toc32228661][bookmark: _Toc32311278][bookmark: _Toc32419509][bookmark: _Toc32420434][bookmark: _Toc32420483][bookmark: _Toc32425089][bookmark: _Toc37062323][bookmark: _Toc37062364][bookmark: _Toc37176859][bookmark: _Toc37180363][bookmark: _Toc37180387][bookmark: _Toc37231944][bookmark: _Toc37252092][bookmark: _Toc37360648]Only uplink transmission of PDCP Status Report for DRBs mapped on RLC UM need to be supported.
Configuration of second PDCP Status Report
At the RAN2#109-e meeting, it was agreed to support a second PDCP Status Report for a DAPS bearer mapped on RLC AM, sent by the UE at release of the source protocol.
The purpose of the second PDCP Status Report is to inform the network of the DL packets that were successfully received by the UE in the source cell but for which the corresponding RLC ACK was lost in the source node, thus reported as not received by the UE in the SN STATUS TRANSFER message sent from the source node to the target node. The second PDCP Status Report would then avoid unnecessary retransmission of DL packets from the target node to the UE.
The need for a second PDCP Status Report was questioned by many companies, mainly due to the time between sending the first PDCP Status Report (sent at UL transmission switch) and the second PDCP Status Report, is expected to be very short.
During this time period, the number of DL packets sent from the source node to the UE will most likely be few (if any), and for such a DL packet the RLC ACK would in addition need to be lost in order for the PDCP Status Report to fill a purpose.
Considering this, it seems reasonable to at least separate the configuration of the first (primary) and the second (secondary) PDCP Status Report, to allow the UE to send a secondary PDCP Status Report only in the scenarios it would be useful.
[bookmark: _Toc37176860][bookmark: _Toc37180364][bookmark: _Toc37180388][bookmark: _Toc37231945][bookmark: _Toc37252093][bookmark: _Toc37360649]Introduce a new field for configuration of the second (secondary) PDCP Status Report, thus only the first (primary) PDCP Status Report (sent at UL transmission switch) is configured with StatusReportRequired.
For a DAPS bearer mapped on RLC UM, the first PDCP Status Report is important to avoid duplicate DL data transmission to the UE. The second PDCP Status Report is of less importance since the information provided in the SN STATUS TRANSFER message (sent from the source node when DL transmission to the UE is stopped) is sufficient for the target node to know from which PDCP SN to continue the DL transmission to the UE.
Therefore, the need for a secondary PDCP Status Report for a DAPS bearer mapped on RLC UM is neglectable and should not be supported.
[bookmark: _Toc37180389][bookmark: _Toc37231946][bookmark: _Toc37252094][bookmark: _Toc37360650]No need to specify support for a secondary PDCP Status Report for a DAPS bearer mapped on RLC UM.
Specification impact
Based on the discussion in the previous sections, following changes to TS 36.323/38.323 and TS 36.331/38.331 are proposed:
· PDCP Status Report transmit operation and PDCP Status Report format need to be modified to also support DRBs mapped on RLC UM.
· StatusReportRequired field modified to support PDCP status reporting at UL transmission switch also for an RLC UM DRB.
· New field secondaryStatusReportRequired for configuration of the secondary PDCP Status Report.
Text proposals for above changes are provided in the appendix.
Switch of UL data during DAPS handover with 2-step RA or RACH-less access
DAPS HO with 2-step RA
[bookmark: _Hlk37256394]For DAPS HO it has been agreed that the UE switches the UL transmissions on DRBs from the source cell to the target cell upon completion of a successful random access procedure in the target cell (i.e. on reception of Msg2 for CFRA or Msg4 for CBRA) as per the agreement from RAN2 #107bis. However, the messages in the random access procedure are different in the case of 2-step RA and it should be analyzed what would be a suitable trigger of the switch of UL PDCP data transmission in the 2-step RA case.
Starting from the RAN2 #107bis agreement, completion of a 2-step RA procedure is marked by reception of a MsgB containing a successRAR MAC subPDU matching the UE’s MsgA transmission, i.e. indicating the preamble and PRACH occasion the UE used and containing a contention resolution ID matching the MsgA the UE transmitted (i.e. the contention resolution is successful).
However, MsgB is used as a response to a MsgA transmission only when the UE is in RRC_IDLE or RRC_INACTIVE state. A UE in RRC_CONNECTED state provides its C-RNTI in a C-RNTI MAC CE in MsgA and the network responds in another way than with a MsgB and hence the 2-step RA procedure is completed in another way than with a MsgB.
[bookmark: _Toc32250904][bookmark: _Toc37360619]Reception of MsgB indicating successful contention resolution marks the completion of the 2-step random access procedure for RRC_IDLE and RRC_INACTIVE UEs.
[bookmark: _Toc32250905][bookmark: _Toc37360620]For a UE in RRC_CONNECTED state, which provides its C-RNTI in MsgA, the 2-step RA procedure is completed in another way than with a regular MsgB.
When using 2-step RA to access the target cell during a handover, the UE is obviously in RRC_CONNECTED state, so the 2-step RA completion for this state should be the UL DRB switch trigger. To find the marker for completion of the 2-step RA procedure when the UE is in RRC_CONNECTED state, we turn to the MAC specification TS 38.321 v16.0.0 and find the following paragraphs, where the parts relevant for the handover case are highlighted:
From section 5.1.4a “MSGB reception and contention resolution for 2-step RA type”
Once the MSGA preamble is transmitted, regardless of the possible occurrence of a measurement gap, the MAC entity shall:
1>	start the msgB-ResponseWindow at the first PDCCH occasion from the end of the MSGA transmission as specified in TS 38.213 [6];
1>	monitor the PDCCH of the SpCell for a Random Access Response identified by MSGB-RNTI while the msgB-ResponseWindow is running;
1>	if C-RNTI MAC CE was included in the MSGA:
2>	monitor the PDCCH of the SpCell for Random Access Response identified by the C-RNTI while the msgB-ResponseWindow is running;
1>	if notification of a reception of a PDCCH transmission of the SpCell is received from lower layers:
2>	if the C-RNTI MAC CE was included in MSGA:
3>	if the Random Access procedure was initiated for beam failure recovery (as specified in clause 5.17) and the PDCCH transmission is addressed to the C-RNTI:
4>	consider this Random Access Response reception successful;
4>	stop the msgB-ResponseWindow;
4>	consider this Random Access procedure successfully completed.
3>	else if the timeAlignmentTimer associated with the PTAG is running:
4>	if the PDCCH transmission is addressed to the C-RNTI and contains a UL grant for a new transmission:
5>	consider this Random Access Response reception successful;
5>	stop the msgB-ResponseWindow;
5>	consider this Random Access procedure successfully completed.
3>	else:
4>	if a downlink assignment has been received on the PDCCH for the C-RNTI and the received TB is successfully decoded:
5>	if the MAC PDU contains the Absolute Timing Advance Command MAC CE subPDU:
6>	process the received Timing Advance Command (see clause 5.2);
6>	consider this Random Access Response reception successful;
6>	stop the msgB-ResponseWindow;
6>	consider this Random Access procedure successfully completed and finish the disassembly and demultiplexing of the MAC PDU.
2>	if a downlink assignment has been received on the PDCCH for the MSGB-RNTI and it includes the two LSB bits of the SFN corresponding to the PRACH occasion used to transmit the Random Access Preamble of MSGA and the received TB is successfully decoded:
3>	if the MSGB contains a MAC subPDU with Backoff Indicator:
4>	set the PREAMBLE_BACKOFF to value of the BI field of the MAC subPDU using Table 7.2-1, multiplied with SCALING_FACTOR_BI.
3>	else:
4>	set the PREAMBLE_BACKOFF to 0 ms.
3>	if the MSGB contains a fallbackRAR MAC subPDU; and
3>	if the Random Access Preamble identifier in the MAC subPDU matches the transmitted PREAMBLE_INDEX (see clause 5.1.3a):
4>	consider this Random Access Response reception successful;
[bookmark: _Hlk18930824]4>	apply the following actions for the SpCell:
5>	process the received Timing Advance Command (see clause 5.2);
5>	indicate the preambleReceivedTargetPower and the amount of power ramping applied to the latest Random Access Preamble transmission to lower layers (i.e. (PREAMBLE_POWER_RAMPING_COUNTER – 1) × PREAMBLE_POWER_RAMPING_STEP);
5>	if the Random Access Preamble was not selected by the MAC entity among the contention-based Random Access Preamble(s):
6>	consider the Random Access procedure successfully completed.
5>	else:
6>	set the TEMPORARY_C-RNTI to the value received in the Random Access Response;
5>	if the Msg3 buffer is empty:
6>	obtain the MAC PDU to transmit from the MSGA buffer and store it in the Msg3 buffer;
5>	process the received UL grant value and indicate it to the lower layers and proceed with Msg3 transmission;
From section 5.1.2 “Contention Resolution”:
Once Msg3 is transmitted, regardless of LBT failure indication from lower layers for Msg3, the MAC entity shall:
1>	start the ra-ContentionResolutionTimer and restart the ra-ContentionResolutionTimer at each HARQ retransmission in the first symbol after the end of the Msg3 transmission;
1>	monitor the PDCCH while the ra-ContentionResolutionTimer is running regardless of the possible occurrence of a measurement gap;
1>	if notification of a reception of a PDCCH transmission of the SpCell is received from lower layers:
2>	if the C-RNTI MAC CE was included in Msg3:
3>	if the Random Access procedure was initiated for beam failure recovery (as specified in clause 5.17) and the PDCCH transmission is addressed to the C-RNTI; or
3>	if the Random Access procedure was initiated by a PDCCH order and the PDCCH transmission is addressed to the C-RNTI; or
3>	if the Random Access procedure was initiated by the MAC sublayer itself or by the RRC sublayer and the PDCCH transmission is addressed to the C-RNTI and contains a UL grant for a new transmission:
4>	consider this Contention Resolution successful;
4>	stop ra-ContentionResolutionTimer;
4>	discard the TEMPORARY_C-RNTI;
4>	consider this Random Access procedure successfully completed.
From section 5.1.6 “Completion of the Random Access procedure”:
Upon completion of the Random Access procedure, the MAC entity shall:
1>	discard any explicitly signalled contention-free Random Access Resources for 2-step RA type and 4-step RA type except the 4-step RA type contention-free Random Access Resources for beam failure recovery request, if any;
1>	flush the HARQ buffer used for transmission of the MAC PDU in the Msg3 buffer and the MSGA buffer;
1>	if the Random Access procedure towards target cell for DAPS handover is successfully completed:
2>	indicate the successful completion of the Random Access procedure to the upper layers.
Looking first at the case where the gNB successfully receives MsgA, including both the preamble and MsgA PUSCH, the relevant parts of the above quotes are highlighted in yellow. Apparently, when the UE is in RRC_CONNECTED state, it includes its C-RNTI in MsgA and a subsequent reception of a PDCCH transmission addressed to the UE’s C-RNTI marks the completion of the 2-step RA procedure. In case of a handover, where the 2-step RA procedure is performed in the target cell, the PDCCH transmission will  be a downlink assignment and an additional condition for successful 2-step RA completion is that the corresponding PDSCH transmission (which contains an Absolute Timing Advance Command MAC CE) should be successfully decoded. Hence, this should be the trigger for switching of the UL DRB transmissions from the source cell to the target cell. That is, after transmitting MsgA (including the C-RNTI MAC CE) in the target cell, the UE monitors the PDCCH in the target cell and upon reception of a downlink assignment PDCCH transmission addressed to the UE’s C-RNTI and successful decoding of the transport block transmitted on the allocated PDSCH resources and processing of an Absolute Timing Advance Command MAC CE received in the transport block, the UE switches the UL DRB transmissions from the source cell to the target cell.
[bookmark: _Toc32250906][bookmark: _Toc37360621]Reception of a downlink assignment PDCCH transmission addressed to the UE’s C-RNTI in the target cell and successful decoding of the transport block transmitted on the allocated PDSCH resources and processing of an Absolute Timing Advance MAC CE contained in the transport block marks the completion of the 2-step RA procedure in the case of handover.
[bookmark: _Toc32511550][bookmark: _Toc37360651]When a UE uses 2-step RA to access the target cell during a DAPS HO, reception of a subsequent downlink assignment PDCCH transmission addressed to the UE’s C-RNTI in the target cell and successful decoding of the transport block transmitted on the allocated PDSCH resources and processing of an Absolute Timing Advance Command MAC CE included in the transport block triggers the UE to switch the UL DRB transmissions to the target cell.
A conclusion of this is that MsgA PUSCH must not contain any DRB data, but can only contain the RRCReconfigurationComplete message indicating the conclusion of the handover. If DRB data were to be multiplexed with this RRC message and it turns out that the gNB was not able to decode MsgA (and might not even have received the preamble), and the UE consequently continues to transmit in the source cell, the DRB data transmitted in the target cell would cause a gap in the PDCP sequence numbers which would increase the PDCP reordering delay in the receiving PDCP entity.
[bookmark: _Toc32250907][bookmark: _Toc37360622]Transmission of DRB data in MsgA PUSCH (multiplexed with the RRCReconfigurationComplete message), i.e. prior to receiving the above proposed trigger for switching of UL DRB transmissions, may cause PDCP reordering delay in the gNB’s receiving PDCP entity in the source cell.
The above discussion covers the case of successful 2-step RA for both the CBRA and the CFRA case. However, another case which remains to be discussed is when the 2-step RA preamble is successfully received but the MsgA PUSCH is not. In this case (which is applicable to UEs in all states), the network can trigger a fallback to 4-step RA by responding with a MsgB containing a fallbackRAR MAC subPDU matching the UE’s preamble transmission. The fallbackRAR MAC subPDU contains an UL grant in the same way as a MAC RAR in a Random Access Response in the 4-step RA case and the UE uses the UL grant to retransmit MsgA PUSCH in the form of Msg3. Hence, the random access procedure, which was initiated as a 2-step RA procedure, is effectively turned into a 4-step RA procedure. Then we can essentially reuse the already agreed triggers. This means that in the case of fallback from 2-step RA to 4-step RA, in the CFRA case the UE switches the UL DRB transmissions from the source cell to the target cell upon reception of a MsgB containing a fallbackRAR MAC subPDU matching the UE’s preamble transmissions and in the CBRA case the UE switches the UL DRB transmissions from the source cell to the target cell upon reception of a Msg4 addressed to the UE’s C-RNTI, where the Msg4, as apparent from the turquoise highlighted text in the above quotes from the MAC specification, contains an UL grant for a new transmission.
[bookmark: _Toc32511551][bookmark: _Toc37360652]During DAPS handover, in the case of fallback from 2-step RA to 4-step RA when the UE used a CFRA preamble in the MsgA transmission, the UE switches the UL DRB transmissions from the source cell to the target cell upon reception of a MsgB containing a fallbackRAR MAC subPDU matching the UE’s preamble transmission.
Note: That a fallbackRAR MAC subPDU in a MsgB matches the UE’s preamble transmission means 1) that the DCI containing the downlink assignment for the MsgB contains an indication of the two least significant bits of the SFN which matches the PRACH occasion the UE used for transmission of the preamble and 2) that the preamble ID in the fallbackRAR MAC subPDU matches the preamble ID of the preamble the UE transmitted.
[bookmark: _Toc32511552][bookmark: _Toc37360653]During DAPS handover, in the case of fallback from 2-step RA to 4-step RA when the UE used a CBRA preamble in the MsgA transmission in the target cell, the UE switches the UL DRB transmissions from the source cell to the target cell upon reception of a Msg4 addressed to the UE’s TC-RNTI including an UL grant for a new transmission.
In the above, we have described three cases of completion of the random access procedure during handover with 2-step RA (for the case of successful MsgA reception, the case of 2-step CFRA with fallback to 4-step RA, and the case of 2-step CBRA with fallback to 4-step RA), where these three random access completion cases each can be a trigger for switch of the UL DRB data transmissions in case of a DAPS handover.
Looking further at the above quote from section 5.1.6 “Completion of the Random Access procedure” from the MAC specification, in particular the part highlighted in grey. According to this quote, the MAC entity indicates the successful completion of the random access procedure to upper layers in the case of a DAPS handover. In this context, we can interpret “upper layers” as the RRC layer and then utilize this indication from the MAC entity to specify the switch of UL DRB transmission in the RRC procedure for DAPS handover.
[bookmark: _Toc37360623]The notification of successfully completed random access can be utilized to specify the trigger to switch UL DRB transmission in the RRC specification.
To this end, we look at the procedure text for handover, including DAPS handover, which is included in section 5.3.5.3 “Reception of an RRCReconfiguration by the UE”, section 5.3.5.5 “Cell Group configuration” (in particular section 5.3.5.5.1 “General” and section 5.3.5.5.2 “Reconfiguration with sync”) in the RRC specification TS 38.331 v16.0.0, to find a suitable way to include the trigger of the switch of the UL DRB transmissions (which is currently not included in the RRC specification). The following excerpts from TS 38.331 v16.0.0 contains the relevant specification text with the most relevant parts highlighted in yellow:
From section 5.3.5.3 “Reconfiguration with sync” in TS 38.331 v16.0.0:
The UE shall perform the following actions upon reception of the RRCReconfiguration, or upon execution of the conditional configuration (CHO or CPC):
1>	if the RRCReconfiguration is applied due to a conditional configurationexecution upon cell selection while timer T311 is running, as defined in 5.3.7.3:
2>	remove all the entries within VarConditionalConfig, if any;
NOTE:	This step is performed so the UE only performs conditional configuration execution while timer T311 is running once for a given failure detection.
1>	if the RRCReconfiguration includes the daps-SourceRelease:
2>	reset source MAC and release the source MAC configuration;
2>	for each DRB with a DAPS PDCP entity:
3>	release the RLC entity and the associated logical channel for the source;
3>	reconfigure the PDCP entity to normal PDCP as specified in TS 38.323 [5];
2>	for each SRB:
3>	release the PDCP entity for the source;
3>	release the RLC entity and the associated logical channel for the source;
2>	release the physical channel configuration for the source;
2>	discard the keys used in source (the KgNB key, the S-KgNB key, the S-KeNB key, the KRRCenc key, the KRRCint key, the KUPint key and the KUPenc key), if any;
1>	if the RRCReconfiguration is received via other RAT (i.e., inter-RAT handover to NR):
2>	if the RRCReconfiguration does not include the fullConfig and the UE is connected to 5GC (i.e., delta signalling during intra 5GC handover):
3>	re-use the source RAT SDAP and PDCP configurations if available (i.e., current SDAP/PDCP configurations for all RBs from source E-UTRA RAT prior to the reception of the inter-RAT HO RRCReconfiguration message);
1>	else:
2>	if the RRCReconfiguration includes the fullConfig:
3>	perform the full configuration procedure as specified in 5.3.5.11;
1>	if the RRCReconfiguration includes the masterCellGroup:
2>	perform the cell group configuration for the received masterCellGroup according to 5.3.5.5;
					:
					:
			      <Less relevant text>
					:
					:
1>	set the content of the RRCReconfigurationComplete message as follows:
					:
					:
			      <Less relevant text>
					:
					:
1>	else (RRCReconfiguration was received via SRB1):
2>	submit the RRCReconfigurationComplete message via SRB1 to lower layers for transmission using the new configuration;
2>	if this is the first RRCReconfiguration message after successful completion of the RRC re-establishment procedure:
3>	resume SRB2 and DRBs that are suspended;
1>	if reconfigurationWithSync was included in spCellConfig of an MCG or SCG, and when MAC of an NR cell group successfully completes a Random Access procedure triggered above;
2>	stop timer T304 for that cell group;
2>	stop timer T310 for source if running;
2>	apply the parts of the CSI reporting configuration, the scheduling request configuration and the sounding RS configuration that do not require the UE to know the SFN of the respective target SpCell, if any;
2>	apply the parts of the measurement and the radio resource configuration that require the UE to know the SFN of the respective target SpCell (e.g. measurement gaps, periodic CQI reporting, scheduling request configuration, sounding RS configuration), if any, upon acquiring the SFN of that target SpCell;
2>	if the reconfigurationWithSync was included in spCellConfig of an MCG:
3>	if T390 is running:
4>	stop timer T390 for all access categories;
4>	perform the actions as specified in 5.3.14.4.
					:
					:
			      <Less relevant text>
					:
					:
From section 5.3.5.5.1 “General” (included in section 5.3.5.5 “Cell Group configuration”) in TS 38.331 v16.0.0:
The network configures the UE with Master Cell Group (MCG), and zero or one Secondary Cell Group (SCG). In (NG)EN-DC, the MCG is configured as specified in TS 36.331 [10], and for NE-DC, the SCG is configured as specified in TS 36.331 [10]. The network provides the configuration parameters for a cell group in the CellGroupConfig IE.
The UE performs the following actions based on a received CellGroupConfig IE:
1>	if the CellGroupConfig contains the spCellConfig with reconfigurationWithSync:
2>	perform Reconfiguration with sync according to 5.3.5.5.2;
					:
					:
			      <Less relevant text>
					:
					:
From section 5.3.5.5.2 “Reconfiguration with sync” (included in section 5.3.5.5 “Cell Group configuration”) in TS 38.331 v16.0.0:
The UE shall perform the following actions to execute a reconfiguration with sync.
1>	if the AS security is not activated, perform the actions upon going to RRC_IDLE as specified in 5.3.11 with the release cause 'other' upon which the procedure ends;
1>	if dapsConfig is not configured for any DRB:
2>	stop timer T310 for the corresponding SpCell, if running;
1>	stop timer T312 for the corresponding SpCell, if running;
1>	start timer T304 for the corresponding SpCell with the timer value set to t304, as included in the reconfigurationWithSync;
1>	if the frequencyInfoDL is included:
2>	consider the target SpCell to be one on the SSB frequency indicated by the frequencyInfoDL with a physical cell identity indicated by the physCellId;
1>	else:
2>	consider the target SpCell to be one on the SSB frequency of the source SpCell with a physical cell identity indicated by the physCellId;
1>	start synchronising to the DL of the target SpCell;
1>	apply the specified BCCH configuration defined in 9.1.1.1 for the target;
1>	acquire the MIB of the target, which is scheduled as specified in TS 38.213 [13];
NOTE 1:	The UE should perform the reconfiguration with sync as soon as possible following the reception of the RRC message triggering the reconfiguration with sync, which could be before confirming successful reception (HARQ and ARQ) of this message.
NOTE 2:	The UE may omit reading the MIB if the UE already has the required timing information, or the timing information is not needed for random access.
1>	If dapsConfig is configured for any DRB:
2>	create a MAC entity for the target with the same configuration as the MAC entity for the source;
2>	for each DRB with dapsHO-Config:
3>	establish an RLC entity or entities for the target, with the same configurations as for the sourcePCell;
3>	establish the logical channel for the target PCell, with the same configurations as for the source;
2>	for each DRB without dapsHO-Config:
3>	associate the RLC entity, and the associated logical channel, to the target PCell;
2>	for each SRB:
3>	establish an RLC entity or entities for the target, with the same configurations as for the source;
[bookmark: _Hlk30402931]3>	establish the logical channel for the target PCell, with the same configurations as for the source;2>	suspend SRBs for the source ;
NOTE 3:	A UE configured with DAPS, stops following operations in source: system information updates, short messages (for NR) and paging.
2>	apply the value of the newUE-Identity as the C-RNTI in the target; 
2>	configure lower layers for the target in accordance with the received spCellConfigCommon;
2>	configure lower layers for the target in accordance with any additional fields, not covered in the previous, if included in the received reconfigurationWithSync.
1>	else:
2>	reset the MAC entity of this cell group;
2>	consider the SCell(s) of this cell group, if configured, that are not included in the SCellsToAddModList in the RRCReconfiguration message, to be in deactivated state;
2>	apply the value of the newUE-Identity as the C-RNTI for this cell group; 
2>	configure lower layers in accordance with the received spCellConfigCommon;
2>	configure lower layers in accordance with any additional fields, not covered in the previous, if included in the received reconfigurationWithSync.
2>	if this cell group is the MCG
3>	stop timer T316, if running;
3>	resume MCG transmission, if suspended.
In the above we find the indication of successful random access completion in section 5.3.5.3 in TS 38.331 v16.0.0, but in the triggered actions, switch of UL DRB transmission in case of DAPS handover is missing. That is where we should add the text specifying this UE behaviour as follows:
					:
					:
1>	if reconfigurationWithSync was included in spCellConfig of an MCG or SCG, and when MAC of an NR cell group successfully completes a Random Access procedure triggered above;
2>	stop timer T304 for that cell group;
2>	stop timer T310 for source if running;
2>	apply the parts of the CSI reporting configuration, the scheduling request configuration and the sounding RS configuration that do not require the UE to know the SFN of the respective target SpCell, if any;
2>	apply the parts of the measurement and the radio resource configuration that require the UE to know the SFN of the respective target SpCell (e.g. measurement gaps, periodic CQI reporting, scheduling request configuration, sounding RS configuration), if any, upon acquiring the SFN of that target SpCell;
2> if dapsConfig is configured for any DRB:
	3> for each DRB configured with dapsConfig, trigger UL data switching, as specified in TS 38.323 [5];
2>	if the reconfigurationWithSync was included in spCellConfig of an MCG:
3>	if T390 is running:
4>	stop timer T390 for all access categories;
4>	perform the actions as specified in 5.3.14.4.
					:
					:
[bookmark: _Toc37360654]Capture the switch of UL DRB transmission during DAPS handover through the above indicated amendment to section 5.3.5.3 in TS 38.331. This covers both the case where 4-step RA is used and the case where 2-step RA is used.
DAPS HO with RACH-less access
It has been discussed whether DAPS HO in combination with RACH-less access to the target cell should be supported in LTE. Ericsson’s view is that it should be supported. And looking at the 16.0.0-versions of the MAC specification TS 38.321 and the RRC specification TS 38.331, it is already supported by the existing specification text.
The combination of the following excerpts from section 5.3.1 in TS 36.321 v16.0.0 and section 5.3.5.4 in TS 36.331 v16.0.0 specifies switch of UL DRB data transmissions during DAPS handover combined with RACH-less access in the target cell:
From section 5.3.1 in TS 36.321 v16.0.0:
-	if the MAC entity is configured with rach-Skip or rach-SkipSCG and a UE Contention Resolution Identity MAC control element for this TTI has been received on the PDSCH indicated by the PDCCH of the SpCell addressed to the C-RNTI:
-	indicate to upper layer the successful reception of a PDCCH transmission addressed to the C-RNTI.
From section 5.3.5.4 in TS 36.331 v16.0.0:
1>	if MAC successfully completes the random access procedure; or
1>	if MAC indicates the successful reception of a PDCCH transmission addressed to C-RNTI and if rach-Skip is configured:
2>	stop timer T304;
2>	if daps-HO is configured for any DRB:
3>	stop timer T310, if running;
3>	stop timer T312, if running;
3>	for each DRB configured with DAPS PDCP trigger UL data switching, as specified in TS 36.323 [8];
[bookmark: _Toc37360624]The functionality required for support of DAPS handover combined with RACH-less access in the target cell is already captured in TS 36.321 v16.0.0 and TS 36.331 v16.0.0.
[bookmark: _Toc37360655]The combination of DAPS handover and RACH-less access in the target cell should be supported in LTE.
Power Headroom Reporting during DAPS handover
Another open issue concerns the power headroom reporting (PHR) for DAPS handover. The following two alternatives from [4] can be considered:
1. During DAPS handover, similar to DC, each MAC entity includes the power headroom of both the source and target PCell in the PHR
2. During DAPS handover, each MAC entity includes only the power headroom of its own PCell in the PHR (i.e. the source MAC entity includes the power headroom of the source PCell and the target MAC entity includes the power headroom of the target PCell) 
(Note that since carrier aggregation is not used during DAPS handover the source and target cell group only contains the source and target PCell).
With alternative 2 the source and target node will not be aware of the power headroom in the other PCell and hence it may happen that both nodes schedule the UE at the same time with too large UL grants. In this case the total transmission power for the two PCells may exceed the UE’s total transmission power and the UE has to reduce the transmission power in one or both of the PCells. This may in turn lead to that the source or target node fails to decode the UL transmission. With alternative 1 the likelihood of this kind of failure is reduced since the power headroom values of both PCells are regularly reported in the PHR. 
However, we should keep in mind that in DAPS handover the UL data transmission is switched from the source cell to the target cell when the connection to the target cell is established. This means that when the UE is simultaneously connected to both the source and target cell it is primarily PUCCH that needs to be transmitted in the source cell. Thus, as long as the target node leaves enough power for the PUCCH transmissions in the source cell there won’t be any failed UL transmissions. In NR, this should be possible to guarantee using the DAPS power control parameter p-max-NR-Target which sets the maximum UL transmission power for the UE in the target cell group. For example, by setting the parameter to:
p-max-NR-Target = PMAX - PMIN, S
where PMAX is the UE’s maximum transmission power and PMIN, S is the minimum transmission power required for PUCCH in the source cell, there should always be enough power left for PUCCH in the source PCell. The same thing can be achieved for LTE by appropriate setting of the LTE DAPS power control parameters. 
Furthermore, since the DAPS handover is short the value of PMIN, S  is not expected to significantly vary for the duration of the handover. The source node should therefore be able to correctly set p-max-NR-Target when it initiates the DAPS handover.
Considering the above and to avoid additional specification complexity, we propose to adopt alternative 2.
[bookmark: _Toc37360656]During DAPS handover, the UE only reports the power headroom of the target PCell in the PHR sent to the target node (and similarly for the PHR sent to the source node).
Conclusion
In this paper we made the following observations:
Observation 1	Using radio resources for the purpose of transmitting duplicated PDCP PDUs to the UE (i.e. DL PDCP PDUs that were already received in the source cell) should be avoided.
Observation 2	Reception of MsgB indicating successful contention resolution marks the completion of the 2-step random access procedure for RRC_IDLE and RRC_INACTIVE UEs.
Observation 3	For a UE in RRC_CONNECTED state, which provides its C-RNTI in MsgA, the 2-step RA procedure is completed in another way than with a regular MsgB.
Observation 4	Reception of a downlink assignment PDCCH transmission addressed to the UE’s C-RNTI in the target cell and successful decoding of the transport block transmitted on the allocated PDSCH resources and processing of an Absolute Timing Advance MAC CE contained in the transport block marks the completion of the 2-step RA procedure in the case of handover.
Observation 5	Transmission of DRB data in MsgA PUSCH (multiplexed with the RRCReconfigurationComplete message), i.e. prior to receiving the above proposed trigger for switching of UL DRB transmissions, may cause PDCP reordering delay in the gNB’s receiving PDCP entity in the source cell.
Observation 6	The notification of successfully completed random access can be utilized to specify the trigger to switch UL DRB transmission in the RRC specification.
Observation 7	The functionality required for support of DAPS handover combined with RACH-less access in the target cell is already captured in TS 36.321 v16.0.0 and TS 36.331 v16.0.0.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Introduce support for PDCP status reporting for DRBs mapped on RLC UM during a DAPS handover.
Proposal 2	Only uplink transmission of PDCP Status Report for DRBs mapped on RLC UM need to be supported.
Proposal 3	Introduce a new field for configuration of the second (secondary) PDCP Status Report, thus only the first (primary) PDCP Status Report (sent at UL transmission switch) is configured with StatusReportRequired.
Proposal 4	No need to specify support for a secondary PDCP Status Report for a DAPS bearer mapped on RLC UM.
Proposal 5	When a UE uses 2-step RA to access the target cell during a DAPS HO, reception of a subsequent downlink assignment PDCCH transmission addressed to the UE’s C-RNTI in the target cell and successful decoding of the transport block transmitted on the allocated PDSCH resources and processing of an Absolute Timing Advance Command MAC CE included in the transport block triggers the UE to switch the UL DRB transmissions to the target cell.
Proposal 6	During DAPS handover, in the case of fallback from 2-step RA to 4-step RA when the UE used a CFRA preamble in the MsgA transmission, the UE switches the UL DRB transmissions from the source cell to the target cell upon reception of a MsgB containing a fallbackRAR MAC subPDU matching the UE’s preamble transmission.
Proposal 7	During DAPS handover, in the case of fallback from 2-step RA to 4-step RA when the UE used a CBRA preamble in the MsgA transmission in the target cell, the UE switches the UL DRB transmissions from the source cell to the target cell upon reception of a Msg4 addressed to the UE’s TC-RNTI including an UL grant for a new transmission.
Proposal 8	Capture the switch of UL DRB transmission during DAPS handover through the above indicated amendment to section 5.3.5.3 in TS 38.331. This covers both the case where 4-step RA is used and the case where 2-step RA is used.
Proposal 9	The combination of DAPS handover and RACH-less access in the target cell should be supported in LTE.
Proposal 10	During DAPS handover, the UE only reports the power headroom of the target PCell in the PHR sent to the target node (and similarly for the PHR sent to the source node).
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A	Annex
[bookmark: _Hlk32421275]A.1		Text proposal to TS 38.323
Below is a text proposal to TS 38.323, to illustrate the impact of adding support for transmitting a PDCP Status Report for UM DRBs at DAPS handover. It is written on top of the Rel-16 version of TS 38.323 [2]. Changes are added using author “Ericsson”.

================ first change ================
[bookmark: _Toc12616341]5.4	Status reporting
[bookmark: _Toc12616342]5.4.1	Transmit operation
For AM DRBs configured by upper layers to send a PDCP status report in the uplink (statusReportRequired in TS 38.331 [3]), the receiving PDCP entity shall trigger a PDCP status report when:
-	upper layer requests a PDCP entity re-establishment;
-	upper layer requests a PDCP data recovery.;
-	upper layer requests a uplink data switching;
-	upper layer requests a PDCP entity reconfiguration and the associated RLC entity is released for a radio bearer.
For DRBs configured by upper layers to send a PDCP status report in the uplink (statusReportRequired in TS 38.331 [3]), the receiving PDCP entity shall trigger a PDCP status report when upper layer requests an uplink data switching.
For AM DRBs configured by upper layers to send a secondary PDCP status report in the uplink (secondaryStatusReportRequired in TS 38.331 [3]), the receiving PDCP entity shall trigger a PDCP status report when upper layer requests a PDCP entity reconfiguration and the associated RLC entity is released for a radio bearer.
If a PDCP status report is triggered, the receiving PDCP entity shall:
-	compile a PDCP status report as indicated below by:
-	setting the FMC field to RX_DELIV;
-	if RX_DELIV < RX_NEXT:
-	allocating a Bitmap field of length in bits equal to the number of COUNTs from and not including the first missing PDCP SDU up to and including the last out-of-sequence PDCP SDUs, rounded up to the next multiple of 8, or up to and including a PDCP SDU for which the resulting PDCP Control PDU size is equal to 9000 bytes, whichever comes first;
-	setting in the bitmap field as '0' for all PDCP SDUs that have not been received, and optionally PDCP SDUs for which decompression have failed;
-	setting in the bitmap field as '1' for all PDCP SDUs that have been received;
-	submit the PDCP status report to lower layers as the first PDCP PDU for transmission via the transmitting PDCP entity as specified in clause 5.2.1.
Editor's note: FFS on whether PDCP status reporting for DAPS bearers is needed for UL or DL for RLC UM.
================ last change ================
[bookmark: _Toc12616372]6.2.3.1	Control PDU for PDCP status report
[bookmark: _Hlk23340084]Figure 6.2.3.1-1 shows the format of the PDCP Control PDU carrying one PDCP status report. This format is applicable for AM DRBs and UM DRBs.


Figure 6.2.3.1-1: PDCP Control PDU format for PDCP status report

============== end of changes ===============

A.2		Text proposal to TS 38.331
Below is a text proposal to TS 38.331, to illustrate the impact of adding support for transmitting a PDCP Status Report for AM and UM DRBs at DAPS handover. It is written on top of the Rel-16 version of TS 38.331 [3]. Changes are added using author “Ericsson”.
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================ first change ================
[bookmark: _Hlk32432914]
–	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

[bookmark: _Hlk514739587]PDCP-Config ::=         SEQUENCE {
    drb                     SEQUENCE {
        discardTimer            ENUMERATED {ms10, ms20, ms30, ms40, ms50, ms60, ms75, ms100, ms150, ms200,
                                            ms250, ms300, ms500, ms750, ms1500, infinity}       OPTIONAL, -- Cond Setup
        pdcp-SN-SizeUL          ENUMERATED {len12bits, len18bits}                               OPTIONAL, -- Cond Setup2
        pdcp-SN-SizeDL          ENUMERATED {len12bits, len18bits}                               OPTIONAL, -- Cond Setup2
        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
                },
                drb-ContinueROHC            ENUMERATED { true }                                 OPTIONAL    -- Need N
            },
            uplinkOnlyROHC          SEQUENCE {
                maxCID                  INTEGER (1..16383)                                      DEFAULT 15,
                profiles                SEQUENCE {
                    profile0x0006           BOOLEAN
                },
                drb-ContinueROHC            ENUMERATED { true }                                 OPTIONAL    -- Need N
            },
            ...
        },
        integrityProtection     ENUMERATED { enabled }                                          OPTIONAL,   -- Cond ConnectedTo5GC1
[bookmark: _Hlk37235678]        statusReportRequired    ENUMERATED { true }                                             OPTIONAL,   -- Cond Rlc-AM-and-Rlc-UM-DAPS
        outOfOrderDelivery      ENUMERATED { true }                                             OPTIONAL    -- Need R
    }                                                                                           OPTIONAL,   -- Cond DRB
    moreThanOneRLC          SEQUENCE {
        primaryPath             SEQUENCE {
            cellGroup               CellGroupId                                                 OPTIONAL,   -- Need R
            logicalChannel          LogicalChannelIdentity                                      OPTIONAL    -- Need R
        },
        ul-DataSplitThreshold   UL-DataSplitThreshold                                           OPTIONAL,   -- Cond SplitBearer
        pdcp-Duplication            BOOLEAN                                                     OPTIONAL    -- Need R
    }                                                                                           OPTIONAL,   -- Cond MoreThanOneRLC

    t-Reordering                ENUMERATED {
                                    ms0, ms1, ms2, ms4, ms5, ms8, ms10, ms15, ms20, ms30, ms40,
                                    ms50, ms60, ms80, ms100, ms120, ms140, ms160, ms180, ms200, ms220,
                                    ms240, ms260, ms280, ms300, ms500, ms750, ms1000, ms1250,
                                    ms1500, ms1750, ms2000, ms2250, ms2500, ms2750,
                                    ms3000, spare28, spare27, spare26, spare25, spare24,
                                    spare23, spare22, spare21, spare20,
                                    spare19, spare18, spare17, spare16, spare15, spare14,
                                    spare13, spare12, spare11, spare10, spare09,
                                    spare08, spare07, spare06, spare05, spare04, spare03,
                                    spare02, spare01 }                                          OPTIONAL, -- Need S
    ...,
    [[
    cipheringDisabled       ENUMERATED {true}                                                   OPTIONAL    -- Cond ConnectedTo5GC
    ]],
    [[
[bookmark: _Hlk37235644]    discardTimerExt-r16     ENUMERATED {ms0dot5, ms1, ms2, ms4, ms6, ms8, spare3, spare2, spare1} OPTIONAL,    -- Cond DRB-Only
    secondaryStatusReportRequired-r16    ENUMERATED { true }                                    OPTIONAL,   -- Cond Rlc-AM-DAPS
    moreThanTwoRLC-r16      SEQUENCE {
        splitSecondaryPath      LogicalChannelIdentity                                          OPTIONAL,   -- Cond SplitBearer2
        duplicationState        SEQUENCE (SIZE (3)) OF BOOLEAN                                  OPTIONAL    -- Need M
    }                                                                                           OPTIONAL,   -- Cond MoreThanTwoRLC
    ethernetHeaderCompression-r16  CHOICE {
        notUsed                 NULL,
        ehc                     SEQUENCE {
            ehc-Common              SEQUENCE {
                ehc-HeaderSize          ENUMERATED { byte1, byte2 },
                ...
            },
            ehc-Downlink            SEQUENCE {
                drb-ContinueEHC-DL      ENUMERATED { true }                                     OPTIONAL,   -- Need N
                ...
            }                                                                                   OPTIONAL,   -- Need N
            ehc-Uplink              SEQUENCE {
                drb-ContinueEHC-UL      ENUMERATED { true }                                     OPTIONAL,   -- Need N
                ...
            }                                                                                   OPTIONAL,   -- Need N
            ...
        },
        ...
    }                                                                                           OPTIONAL    -- Cond DRB
    ]]
}

UL-DataSplitThreshold ::= ENUMERATED {
                                            b0, b100, b200, b400, b800, b1600, b3200, b6400, b12800, b25600, b51200, b102400, b204800,
                                            b409600, b819200, b1228800, b1638400, b2457600, b3276800, b4096000, b4915200, b5734400,
                                            b6553600, infinity, spare8, spare7, spare6, spare5, spare4, spare3, spare2, spare1}

-- TAG-PDCP-CONFIG-STOP
-- ASN1STOP

Editor's note: FFS on moreThanonRLC in pdcp-Config.


	PDCP-Config field descriptions

	cipheringDisabled
If included, ciphering is disabled for this DRB regardless of which ciphering algorithm is configured for the SRB/DRBs. The field may only be included if the UE is connected to 5GC. Otherwise the field is absent. The network configures all DRBs with the same PDU-session ID with same value for this field. The value for this field cannot be changed after the DRB is set up.

	discardTimer
Value in ms of discardTimer specified in TS 38.323 [5]. Value ms10 corresponds to 10 ms, value ms20 corresponds to 20 ms and so on. The value for this field cannot be changed in case of reconfiguration with sync, if dapsConfig is configured for this bearer.

	discardTimerExt
Value in ms of discardTimer specified in TS 38.323 [5]. Value ms0dot5 corresponds to 0.5 ms, value ms1 corresponds to 1ms and so on. If this field is present, the field discardTimer is ignored and discardTimerExt is used instead.

	[bookmark: _Hlk34209802]drb-ContinueEHC-DL, drb-ContinueEHC-UL
The fields indicate whether the PDCP entity continues or resets the EHC header compression protocol during PDCP re-establishment, as specified in TS 38.323 [5]. The field drb-ContinueEHC-DL indicates whether the PDCP entity continues or resets for downlink and the field drb-ContinueEHC-UL indicates whether the PDCP entity continues or resets for uplink. These fields are configured only in case of resuming an RRC connection or reconfiguration with sync, where the PDCP termination point is not changed and the fullConfig is not indicated. 

	drb-ContinueROHC
Indicates whether the PDCP entity continues or resets the ROHC header compression protocol during PDCP re-establishment, as specified in TS 38.323 [5]. This field is configured only in case of resuming an RRC connection or reconfiguration with sync, where the PDCP termination point is not changed and the fullConfig is not indicated.

	duplicationState
This field indicates the initial uplink PDCP duplication state for the associated RLC entities. If set to true, the initial PDCP duplication state is activated for the associated RLC entity. The index for the indication is determined by ascending order of logical channel ID of all RLC entities other than the primary RLC entity indicated by primaryPath in the order of MCG and SCG, as in clause 6.1.3.Y of TS 38.321 [3]. If the number of associated RLC entities other than the primary RLC entity is two, UE ignores the value in the largest index of this field. The initial PDCP duplication state of the associated RLC entity is always activated for SRB. 

	ehc-HeaderSize
Indicates the size of the header for EHC packet.
[bookmark: _Hlk34383583]Editor's note: The field is to capture the agreement "Both 1-byte header and 2-bytes header is supported and the choice depends on RRC configuration (of DRB). For one DRB the header size is fixed." This does not include the size of the Ethernet header, and the name will be updated. The name and the description will also be aligned with PDCP specification. FFS: The relation with the length of the CID field. 

	ethernetHeaderCompression
If ehc-Downlink is configured, then Ethernet header compression is configured for downlink. Otherwise, it is not configured for downlink.
If ehc-Uplink is configured, then Ethernet header compression is configured for uplink. Otherwise, it is not configured for uplink.
The fields in ehc-Common applies for both downlink and uplink once configured. Ethernet Header compression can only be configured for DRB.

	headerCompression
If rohc is configured, the UE shall apply the configured ROHC profile(s) in both uplink and downlink. If uplinkOnlyROHC is configured, the UE shall apply the configured ROHC profile(s) in uplink (there is no header compression in downlink). ROHC can be configured for any bearer type. ROHC and EHC can be both configured simultaneously for a DRB. The network reconfigures headerCompression only upon reconfiguration involving PDCP re-establishment. Network configures headerCompression to notUsed when outOfOrderDelivery is configured.

	integrityProtection
Indicates whether or not integrity protection is configured for this radio bearer. The network configures all DRBs with the same PDU-session ID with same value for this field. The value for this field cannot be changed after the DRB is set up.

	maxCID
Indicates the value of the MAX_CID parameter as specified in TS 38.323 [5].
The total value of MAX_CIDs across all bearers for the UE should be less than or equal to the value of maxNumberROHC-ContextSessions parameter as indicated by the UE.

	moreThanOneRLC
This field configures UL data transmission when more than one RLC entity is associated with the PDCP entity.

	moreThanTwoRLC
This field configures UL data transmission when more than two RLC entities are associated with the PDCP entity. The presence of this field indicates that PDCP duplication is configured. PDCP duplication is not configured for CA packet duplication of LTE RLC bearer.

	outOfOrderDelivery
Indicates whether or not outOfOrderDelivery specified in TS 38.323 [5] is configured. This field should be either always present or always absent, after the radio bearer is established.

	[bookmark: _Hlk515270963]pdcp-Duplication
Indicates whether or not uplink duplication status at the time of receiving this IE is configured and activated as specified in TS 38.323 [5]. The presence of this field indicates that duplication is configured. PDCP duplication is not configured for CA packet duplication of LTE RLC bearer. The value of this field, when the field is present, indicates the initial state of the duplication. If set to true, duplication is activated. The value of this field is always true, when configured for a SRB. This field is absent, if the field moreThanTwoRLC is present.

	pdcp-SN-SizeDL
PDCP sequence number size for downlink, 12 or 18 bits, as specified in TS 38.323 [5]. For SRBs only the value len12bits is applicable. The value for this field cannot be changed in case of reconfiguration with sync, if dapsConfig is configured for this bearer.

	pdcp-SN-SizeUL
PDCP sequence number size for uplink, 12 or 18 bits, as specified in TS 38.323 [5]. For SRBs only the value len12bits is applicable. The value for this field cannot be changed in case of reconfiguration with sync, if dapsConfig is configured for this bearer.

	primaryPath
Indicates the cell group ID and LCID of the primary RLC entity as specified in TS 38.323 [5], clause 5.2.1 for UL data transmission when more than one RLC entity is associated with the PDCP entity. In this version of the specification, only cell group ID corresponding to MCG is supported for SRBs. The NW indicates cellGroup for split bearers using logical channels in different cell groups. The NW indicates logicalChannel for CA based PDCP duplication, i.e., if both logical channels terminate in the same cell group.

	secondaryStatusReportRequired
For AM DRBs, indicates whether the DRB is configured to send a secondary PDCP status report in the uplink, as specified in TS 38.323 [5].

	splitSecondaryPath
Indicates the LCID of the split secondary RLC entity as specified in TS 38.323 [5] for fallback to split bearer operation when UL data transmission with more than two RLC entities is associated with the PDCP entity. This RLC entity belongs to a cell group that is different from the cell group indicated by cellGroup in the field primaryPath. 
Editor's Note: The name splitSecondaryPath needs to be confirmed, and the impacts on the legacy split bearer operation (if any) may need to be considered.

	statusReportRequired
For AM DRBs, iIndicates whether the DRB is configured to send a PDCP status report in the uplink, as specified in TS 38.323 [5].

	t-Reordering
Value in ms of t-Reordering specified in TS 38.323 [5]. Value ms0 corresponds to 0 ms, value ms20 corresponds to 20 ms, value ms40 corresponds to 40 ms, and so on.  When the field is absent the UE applies the value infinity. The value for this field cannot be changed in case of reconfiguration with sync, if dapsConfig is configured for this bearer.

	ul-DataSplitThreshold
Parameter specified in TS 38.323 [5]. Value b0 corresponds to 0 bytes, value b100 corresponds to 100 bytes, value b200 corresponds to 200 bytes, and so on. The network sets this field to infinity for UEs not supporting splitDRB-withUL-Both-MCG-SCG. If the field is absent when the split bearer is configured for the radio bearer first time, then the default value infinity is applied.




	Conditional presence
	Explanation

	DRB
	This field is mandatory present when the corresponding DRB is being set up, absent for SRBs. Otherwise this field is optionally present, need M.

	DRB-Only
	This field is optionally present in case of DRB, need M. Otherwise, it is absent for SRBs.

	MoreThanOneRLC
	This field is mandatory present upon RRC reconfiguration with setup of a PDCP entity for a radio bearer with more than one associated logical channel and upon RRC reconfiguration with the association of additional logical channels to the PDCP entity.
The field is also mandatory present in case the field moreThanTwoRLC is included in PDCP-Config.
Upon RRC reconfiguration when a PDCP entity is associated with multiple logical channels, this field is optionally present need M. Otherwise, this field is absent. Need R.

	MoreThanTwoRLC
	This field is mandatory present upon RRC reconfiguration with setup of a PDCP entity for a radio bearer with more than two associated logical channels and upon RRC reconfiguration with the association of more than one additional logical channel to the PDCP entity.
Upon RRC reconfiguration when none of the RLC entities is re-established, this field is optionally present, Need M. Otherwise, the field is absent, Need R.

	Rlc-AM-and-Rlc-UM-DAPS
	For RLC AM, if dapsConfig is not configured for this bearer, the field is optionally present, need R. 
For RLC AM and RLC UM, if dapsConfig is configured for this bearer, this field is optionally present, need N. Otherwise, the field is absent.

	Rlc-AM-DAPS
	For RLC AM, this field is optionally present if dapsConfig is configured for this bearer, need N. Otherwise, the field is absent.

	Setup
	The field is mandatory present in case of radio bearer setup. Otherwise the field is optionally present, need M.

	SplitBearer
	The field is absent for SRBs. Otherwise, the field is optional present, need M, in case of radio bearer with more than one associated RLC mapped to different cell groups.

	SplitBearer2
	[bookmark: _Hlk30403201]The field is mandatory present, in case of a split radio bearer. Otherwise the field is absent.

	ConnectedTo5GC
	The field is optionally present, need R, if the UE is connected to 5GC. Otherwise the field is absent.

	ConnectedTo5GC1
	The field is optionally present, need R, if the UE is connected to NR/5GC. Otherwise the field is absent.

	Setup2
	This field is mandatory present in case for radio bearer setup for RLC-AM and RLC-UM. Otherwise, this field is absent, Need M.




============== end of changes ===============



A.3		Text proposal to TS 38.331
Below is a text proposal to TS 38.331, to illustrate the impact of adding support for switch UL DRB data during DAPS handover. It is written on top of the Rel-16 version of TS 38.331 [3]. Changes are added using author “Ericsson”.
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================ first change ================
[bookmark: _Toc20425700][bookmark: _Toc29321096][bookmark: _Toc36756689][bookmark: _Toc36836230][bookmark: _Toc36843207][bookmark: _Toc37067496]5.3.5.3	Reception of an RRCReconfiguration by the UE
					:
					:
 <Unchanged text omitted>
					:
					:
1>	if reconfigurationWithSync was included in spCellConfig of an MCG or SCG, and when MAC of an NR cell group successfully completes a Random Access procedure triggered above;
2>	stop timer T304 for that cell group;
2>	stop timer T310 for source if running;
2>	apply the parts of the CSI reporting configuration, the scheduling request configuration and the sounding RS configuration that do not require the UE to know the SFN of the respective target SpCell, if any;
2>	apply the parts of the measurement and the radio resource configuration that require the UE to know the SFN of the respective target SpCell (e.g. measurement gaps, periodic CQI reporting, scheduling request configuration, sounding RS configuration), if any, upon acquiring the SFN of that target SpCell;
2> if dapsConfig is configured for any DRB:
	3> for each DRB configured with dapsConfig, trigger UL data switching, as specified in TS 38.323 [5];
2>	if the reconfigurationWithSync was included in spCellConfig of an MCG:
3>	if T390 is running:
4>	stop timer T390 for all access categories;
4>	perform the actions as specified in 5.3.14.4.
					:
					:
  <Unchanged text omitted>
					:
					:

============== end of changes ===============
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