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Discussion and decision
1 Introduction

During a normal handover procedure, QoS flow remapping is supported. However, in case of DAPS handover, the impact of QoS flow remapping from target node while UE is maintaining the connection to source cell is not clear. Also, when UE receives the DAPS handover command, it needs to reconfigure its existing normal PDCP entity into DAPS based single PDCP entity where only the ROHC profile and AS security profile are maintained separately for the source and target cells. However, it is not clear what other configurations target can provide in the DAPS handover command. Also, it is not clear if target can provide full configuration when using DAPS handover.

In this contribution, we provide further clarification on these issues. 
2 Discussion
2.1 SDAP configuration
As per TS 37.324, the SDAP sublayer maps QoS flows to DRBs. One or more QoS flows may be mapped onto one DRB. One QoS flow is mapped onto only one DRB at a time in the UL. Below is example what parameters can be configured for SDAP.
SDAP-Config ::=                     SEQUENCE {

    pdu-Session                         PDU-SessionID,

    sdap-HeaderDL                       ENUMERATED {present, absent},

    sdap-HeaderUL                       ENUMERATED {present, absent},

    defaultDRB                          BOOLEAN,

    mappedQoS-FlowsToAdd                SEQUENCE (SIZE (1..maxNrofQFIs)) OF QFI                                 OPTIONAL, -- Need N

    mappedQoS-FlowsToRelease            SEQUENCE (SIZE (1..maxNrofQFIs)) OF QFI                                 OPTIONAL, -- Need N

    ...

}

In normal handover, when the stored UL QoS flow to DRB mapping rule is different from the configured QoS flow to DRB mapping rule as provided by the target node, the UE transmits to target node the end-marker control PDU that is mapped to the DRB according to the stored QoS flow to DRB mapping rule before the user data in the DRB.

However, for DAPS handover, source connection is maintained even after RRC configuration provided by the target node has been applied. In this case, there is just a single SDAP and PDCP entity for both source and target node while maintaining the source configuration. Until RACH is successful to target node, UE continues the UL and DL transmission of user data with the source node. Then question is whether the PDU session for the existing DRB can be changed or SDAP header can be disabled or default DRB can be disabled or QoS flow to DRB can be remapped?

QoS flow to DRB remapping

It is possible that target may not be able to comply to the same QoS flow to DRB mapping rule as in source node and it may want to reconfigure the SDAP for QoS flow to DRB remapping. The SDAP configuration provided by the target node can be applied immediately upon reception of the DAPS handover command. Before transmitting the data in new DRB, SDAP end-marker control PDU is transmitted. Since lossless HO with in-sequence delivery is supported for SRB mapped to RLC AM, the receiver side knows when the new QoS flow has been applied for the DRB or old QoS flow has stopped in the DRB. However, problem with this approach is that UE may transmit the end-marker control PDU to source node and target may not be aware of it. In network side, source may not be aware of the SDAP configuration provided by the target node. This creates the mismatch of SDAP configuration between UE and source node.
To avoid this during DAPS, following approaches can be considered.

1. SDAP configuration is applied only after the successful RACH to the target node.

2. QoS flow to DRB remapping is not supported for DAPS.

In approach 1, to make sure the UE does not transmit the end-marker control PDU after QoS flow to DRB remapping to the source cell, RRC can delay the configuration of SDAP provided in the DAPS handover. When lower layers indicate that UL data has been switched from source to target node, the new SDAP configuration provided in HO command can be applied. The source node continues to use same QoS flow to DRB mapping rule for downlink transmission creating unnecessary confusion and signalling of control packets due to reflective mapping.  
From RRC perspective, the impact is, the UE needs to maintain two SDAP configurations during DAPS HO, i.e. original SDAP configuration before UL switching and target SDAP configuration after UL switching. To achieve the switching, one way is, like PDCP, SDAP layer switches the SDAP configuration upon receiving switching indication from MAC, or RRC layer configures the SDAP configuration upon receiving UL switching indication from MAC (The RRC solution will cause addition delay). 
It is working assumption from RAN2#107bis that DRB mapped to RLC UM is not enhanced to make it lossless. Therefore, with this approach, it is still not guaranteed for RLC UM bearer that the end-marker control PDU is received in sequence.
Therefore, a simple approach to reduce the complexity is not to support the QoS flow to DRB remapping during DAPS handover. If necessary, the target can reconfigure the UE to use its new QoS flow to DRB mapping rule when the UE successfully attaches to it. In this case, reflective mapping based on DL data received from target node can be used to configure any remapping. Also, target node may reject the request for DAPS handover if it cannot comply with the QoS flow to DRB rule being used by the UE.

Also, since UE still needs to use the source connection unless it successfully attaches to the target, the target node should not disable the SDAP header if it was enabled in source and vice versa in the provided RRC configuration. Similarly, it should not disable the default DRB if it was configured in source node.

Proposal 1. QoS flow to DRB remapping is not supported during DAPS handover. SDAP header and default DRB are maintained same as in source node.
Proposal 2. Existing mechanism is used to enable the QoS flow to DRB remapping after successful handover (e.g., reflective mapping can be used if necessary).
2.2 PDCP configuration provided by target

When UE receives the DAPS handover command, it establishes DAPS based single PDCP entity. Followings are the agreements made in RAN2#107bis.
· The single PDCP entity for DAPS is modelled to have separate security/ROHC functions in the specification. 

· At the UE side for DRB, the normal PDCP entity is changed to the single PDCP entity supporting DAPS upon reception of HO command; the single PDCP entity supporting DAPS is changed to normal PDCP entity upon release of the source cell.

· One common PDCP reordering is used to realize in-order delivery for header decompression and in-order delivery of PDCP SDUs to upper layer.  FFS which part of operation is left to UE implementation.
The DAPS PDCP entity has common reordering function and separate header compression/decompression and AS security functions for source and target. The target node needs to provide which ROHC profile to be used for the target. However, it is not clear whether target can provide entire PDCP configuration for the UE and UE can immediately apply it.
	Parameters
	Can be changed upon HO?
	How about DAPS HO?
	Remark

	discardTimer
	Yes
	No
	Common for source and target

	pdcp-SN-SizeUL
	No
	No
	

	pdcp-SN-SizeDL
	No
	No
	

	headerCompression       
	Yes
	Yes
	Separate RoHC function for target part

	integrityProtection
	Yes
	Yes
	Separate security function for target path

	statusReportRequired
	Yes
	No
	Common for source and target

	outOfOrderDelivery
	Yes
	No
	Common for source and target

	moreThanOneRLC
	Yes
	No applied
	Do not support DAPS on top of DC

	t-Reordering
	Yes
	No
	Common for source and target

	cipheringDisabled
	Yes
	No
	Common for source and target


In our understanding, for PDCP configuration:

Until source cell is released, following PDCP configuration between UE and source node needs to be maintained :

· statusReportRequired, t-Reordering timer and discardTimer.

The following PDCP configuration can be changed:

· headerCompression, integrityProtection and cipheringDisabled;
The followingPDCP configuration is not applied for DAPS HO:

· SN length, moreThanOneRLC
Proposal 3. During DAPS HO, in terms of PDCP configuration, until source cell is released;

The following PDCP configuration between UE and source node needs to be maintained:
· statusReportRequired, t-Reordering timer and discardTimer.

The following PDCP configuration can be changed:

· headerCompression, integrityProtection and cipheringDisabled;

The following PDCP configuration is not applied for DAPS HO:
· SN length, moreThanOneRLC
2.3 Support of full configuration

When handover is performed between different nodes, full configuration is provided when delta configuration may not be supported or may not be possible, e.g. some configurations cannot be understood by target. During full configuration, UE resets everything (MAC/RLC/PDCP) upon reception of full configuration where as target node resets the COUNT. This indicates the lossless handover is not guaranteed with full configuration.

If we want to support full configuration during DAPS HO, additional changes are needed since the source COUNT cannot be reset, otherwise the in-sequence delivery cannot be guaranteed. 

We do not see the need to optimize the full configuration mechanism during DAPS handover and make additional change to the specification. Therefore, if target wants to use full configuration, it should use normal handover instead of DAPS handover.

Proposal 4. Full configuration is not supported during DAPS handover.

3 Conclusion

The followings are proposed:
Proposal 1.
QoS flow to DRB remapping is not supported during DAPS handover. SDAP header and default DRB are maintained same as in source node.
Proposal 2.
Existing mechanism is used to enable the QoS flow to DRB remapping after successful handover (e.g., reflective mapping can be used if necessary).
Proposal 3.
During DAPS HO, in terms of PDCP configuration, until source cell is released;
The following PDCP configuration between UE and source node needs to be maintained:
-
statusReportRequired, t-Reordering timer and discardTimer.
The following PDCP configuration can be changed:
-
headerCompression, integrityProtection and cipheringDisabled;
The following PDCP configuration is not applied for DAPS HO:
-
SN length, moreThanOneRLC
Proposal 4.
Full configuration is not supported during DAPS handover.


