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1
Introduction
This is a revision of R2-1805498, and there are some changes in section 2.3 as well as proposals. The delta is as below:
- PDU type ‘UDC Feedback Packet’ can be re-used for UDC set up and release.

At RAN2#101, RAN2 discussed setup and release of UDC, and finally RAN2 confirm that handover procedure can be used for case 1-4 in R2-1802855. The RAN2 minutes is shown as below.
R2-1802855
Discussion on setup and release of UDC
Huawei, HiSilicon
discussion
Rel-15
LTE_UDC-Core
R2-1712721

-
LG think case 2 and 4 don’t exist. 

-
LG, CATT and MTK think handover procedure can be used for these cases. CMCC slightly prefer to use handover procedure.

=>
RAN2 confirm that handover procedure can be used for case 1-4 in R2-1802855.
In this paper, we discuss enhancements on UDC setup and release, since we think that handover procedure may not be optimal solutions.
2
Discussion
2.1
Drawbacks for handover procedure applied to setup and release of UDC
Firstly, we list use case 1-4 in the following table.
	Handling of UDC
	Use case No
	Description

	Set up of UDC
	Use case 1
	UDC is configured when the DRB is set up

	
	Use case 2
	UDC is configured after the DRB is set up

	Release of UDC
	Use case 3
	UDC is released when the DRB is released

	
	Use case 4
	UDC is released while keeping the DRB


In current TS 36.331, UE behaviours are specified for handover procedure, i.e. RRCConnectionReconfiguration message including the mobilityControlInfo. Details can be found in section 5 Annex.
For the highlighted part in section 5 Annex, it mentions the UE shall:
· reset MCG MAC and SCG MAC, if configured;
· re-establish PDCP for all RBs configured with pdcp-config that are established.

· re-establish MCG RLC and SCG RLC, if configured, for all RBs that are established
It can be observed that with handover procedure, setup and release of UDC will lead to service interruption, so user experience will be impacted. As a comparison, for legacy features, if there is activation or de-activation, there will not be any service interruption because it goes through a reconfiguration procedure.
For UDC, one typical use case is VoLTE since the radio bearer for SIP signalling can benefit from UDC. In this case, if setup and release of UDC happens for VoLTE traffic, there will be service interruption and thus user experience will be impacted.

Observation 1: It may lead to service interruption when using handover procedure for setup and release of UDC (use case 2 and 4).
2.2
Enhancement on set up and release of UDC

For use case 1 and use case 3, the set up and release of UDC are synchronized with that of DRB, so there is no need to enhance.

For use case 2, there is obvious gain if PDCP re-establish is avoided. One solution is shown in figure 1. Step 3 is new and is to inform eNB of using UDC PDCP PDU type from a certain PDCP PDU (i.e. via PDCP SN).
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Figure 1: UDC set up procedure (after DRB is set up)
For use case 4, the enhancement is also beneficial. The solution is shown in figure 2. Step 3 is new and is to inform eNB of using legacy PDCP PDU type (no UDC header) from a certain PDCP PDU (i.e. via PDCP SN).
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Figure 2: UDC set up procedure (after DRB is set up)
Proposal 1: For use cases 2 and 4, it is proposed to introduce new PDCP control PDUs in order as UDC set up and release enhancement.

2.3
Detailed solutions

Figure 3, 4 and 5 show detailed solutions for new PDCP control PDU. In these PDUs, two new fields are added: UDC flag and PDCP SN (12 bit, 15 bit and 17 bit separately).
For UDC flag, if it is set to 1, it means to set up UDC from the corresponding PDCP SN, i.e. using UDC PDCP data PDU; if it is set to 0, it means to release UDC from the corresponding PDCP SN, i.e. using legacy PDCP data PDU (no UDC header).
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Figure 3: new PDCP control PDU (indicating 12 bit PDCP SN)
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Figure 4: new PDCP control PDU (indicating 15 bit PDCP SN)
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Figure 5: new PDCP control PDU (indicating 17 bit PDCP SN)
Proposal 2: For new PDCP control PDUs, two new fields are added:

- UDC flag, 1 bit. 1 means to set up UDC, and 0 means to release UDC
- PDCP SN (12 bit, 15 bit and 17 bit). This filed indicates from which PDCP data PDU the UDC will be set up or released

In addition, D/C and PDU Type are also needed.

Regarding the PDU Type, it has been approved that introducing new PDU type ‘UDC Feedback Packet’, and the corresponding definition in the running CR as follow:
6.3.8
PDU type

Length: 3 bits

Table 6.3.8.1: PDU type

	Bit
	Description

	000
	PDCP status report

	001
	Interspersed ROHC feedback packet

	010
	LWA status report

	011
	LWA end-marker packet

	100
	UDC Feedback Packet

	101-111
	reserved


Considering forward compatibility, RAN2 agree that the new PDU type for UDC has a generic description, so this new PDU type can also be used for enhancing other part of UDC functionalities. 
Based on proposal 1 and proposal 2, PDCP control PDU is proposed. Regarding the PDU type, ‘UDC Feedback Packet’ can be re-used for UDC set up and release, which can work and doesn’t have any impact on the available reserved value.
Proposal 3: PDU type ‘UDC Feedback Packet’ can be re-used for UDC set up and release purposes.
As mentioned in use cases 2 and 4, there are conditions for UE to send such new PDCP control PDUs. In other words, it shall be prohibited that the UE can suddenly send such new PDCP control PDUs without any network order. So we propose to add restrictions to the UE for sending such new PDCP control PDUs.
Proposal 4: Except for use cases 2 and 4, the UE shall not send a PDCP control PDU which includes “UDC flag” and “PDCP SN”.
3
Conclusion
In this paper, we discuss one enhancement on setup and release of UDC. Firstly we have the following observation:
Observation 1: It may lead to service interruption when using handover procedure for setup and release of UDC (use case 2 and 4).

Secondly, we propose one enhancement so that setup and release of UDC will not impact ongoing data transmission on the DRB. It is proposed:
Proposal 1: For use cases 2 and 4, it is proposed to introduce new PDCP control PDUs in order as UDC set up and release enhancement.

Proposal 2: For new PDCP control PDUs, two new fields are added:

- UDC flag, 1 bit. 1 means to set up UDC, and 0 means to release UDC

- PDCP SN (12 bit, 15 bit and 17 bit). This filed indicates from which PDCP data PDU the UDC will be set up or released

In addition, D/C and PDU Type are also needed.

Proposal 3: PDU type‘UDC Feedback Packet’ can be re-used for UDC set up and release purposes.

Proposal 4: Except for use cases 2 and 4, the UE shall not send a PDCP control PDU which includes “UDC flag” and “PDCP SN”.
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Annex
5.3.5.4
Reception of an RRCConnectionReconfiguration including the mobilityControlInfo by the UE (handover)

If the RRCConnectionReconfiguration message includes the mobilityControlInfo and the UE is able to comply with the configuration included in this message, the UE shall:

1>
stop timer T310, if running;

1>
stop timer T312, if running;

1>
start timer T304 with the timer value set to t304, as included in the mobilityControlInfo;

1>
stop timer T370, if running;

1>
if the carrierFreq is included:

2>
consider the target PCell to be one on the frequency indicated by the carrierFreq with a physical cell identity indicated by the targetPhysCellId;

1>
else:

2>
consider the target PCell to be one on the frequency of the source PCell with a physical cell identity indicated by the targetPhysCellId;

1>
start synchronising to the DL of the target PCell;

NOTE 1:
The UE should perform the handover as soon as possible following the reception of the RRC message triggering the handover, which could be before confirming successful reception (HARQ and ARQ) of this message.

1>
if BL UE or UE in CE:

2>
if sameSFN-Indication is not present in mobilityControlInfo:

3>
acquire the MasterInformationBlock in the target PCell;

1>
if makeBeforeBreak is configured:

2>
perform the remainder of this procedure including and following resetting MAC after the UE has stopped the uplink transmission/downlink reception with the source cell(s);

NOTE 1a:
It is up to UE implementation when to stop the uplink transmission/ downlink reception with the source cell(s) to initiate re-tuning for connection to the target cell [16], if makeBeforeBreak is configured.

1>
reset MCG MAC and SCG MAC, if configured;
1>
re-establish PDCP for all RBs configured with pdcp-config that are established;
NOTE 2:
The handling of the radio bearers after the successful completion of the PDCP re-establishment, e.g. the re-transmission of unacknowledged PDCP SDUs (as well as the associated status reporting), the handling of the SN and the HFN, is specified in TS 36.323 [8].

1>
re-establish MCG RLC and SCG RLC, if configured, for all RBs that are established;
1>
configure lower layers to consider the SCell(s) other than the PSCell, if configured, to be in deactivated state;

1>
apply the value of the newUE-Identity as the C-RNTI;

1>
if the RRCConnectionReconfiguration message includes the fullConfig:

2>
perform the radio configuration procedure as specified in 5.3.5.8;

1>
configure lower layers in accordance with the received radioResourceConfigCommon;

1>
if the received RRCConnectionReconfiguration message includes the rach-Skip:
2>
configure lower layers to apply the rach-Skip for the target MCG, as specified in TS 36.213 [23] and 36.321 [6];
1>
configure lower layers in accordance with any additional fields, not covered in the previous, if included in the received mobilityControlInfo;
1>
if the received RRCConnectionReconfiguration includes the sCellToReleaseList:

2>
perform SCell release as specified in 5.3.10.3a;
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