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Introduction
A new WI [1] for even further Mobility enhancement in E-UTRAN was approved at RAN#80. The WI scope covers the following:
· Specify further enhancements to achieve following targets, [RAN2/3]
· reduce user data interruption during handover, which targets as close as possible to 0ms, i.e. relaxed requirements could be considered. 
· improve the robustness during handover,
· Specify necessary core requirements for the identified solutions [RAN4]
This work has been split into the following phases:
· Study Phase, to evaluate the proposed solutions, e.g. simultaneous connectivity with both source and target eNB, conditional handover and enhancements to make-before-break, including support of carrier aggregation in source and carrier aggregation in target eNB during handover, and do down selection or merger, if necessary.
· Work Phase, to specify the chosen solution(s)
An ongoing discussion in RAN WG2 has focused on if and whether a “bye” message from UE to the source cell is required before the UE autonomously initiates RACH to a new target cell via the conditional handover (CHO) mechanism. In this contribution, we focus on the L1 design of a lightweight UL “bye” message. Higher-layer aspects are covered in the companion RAN WG2 contribution [2]. 
Discussion
The advantage of a “bye” message is that it allows the source cell to quickly initiate UE context clean-up and the release of reserved resources at the CHO candidate target cells. At RAN2#105bis various options were delineated for a potential UL “bye” message:
a. A RRC message conveying “bye” message sent from UE to source (eNB) cell. Upon receipt of which the source eNB can start SN status transfer and packet forwarding, as in legacy handover. L2 (HARQ)/L3 (RLC) retransmissions are necessary for this option.
b. A light-weight “bye” message sent from UE to source (eNB) cell on pre-configured resources (e.g. PUCCH or PUSCH without UL-SCH) of the source eNB. We equate this to mean a message for which a maximum number of L1- retransmissions occur; but no L2 (HARQ)/L3 (RLC) retransmissions.
The design of a lightweight “bye” as in (b) above is explored further below. Since this is a L1 message, it is a best-effort transmission that does not require the overhead associated with HARQ or RLC retransmissions. The possible contents of such a “bye” message include:
· PCI of the chosen target cell to which the UE will perform CHO (9 bits)
· In case of shared resources for the “bye” message, the ID of the UE saying “bye” (≤ 16 bits with possible RNTI compression)
Given the potential message payload size, the two obvious candidates for transmitting the “bye” message are PUCCH and PUSCH without UL-SCH. In both cases, the “bye” message can be considered as a special form of UCI that does not include CSI, SR, or HARQ feedback. Prior precedents are available in LTE for this type of UCI. For example, in Rel-15, autonomous uplink UCI (AUL-UCI) was introduced on PUSCH with UL-SCH to assist eNBs with identification and processing of FeLAA AUL transmissions. The payload size for AUL-UCI can be as large as 27 bits, as shown in the Table below.   

						36.212 Table 5.2.2.6A-1: Fields for AUL-UCI
	Field
	Bit width

	
	1 transport block
	2 transport blocks

	AUL C-RNTI
	16
	16

	HARQ process number
	4
	4

	Redundancy version
	2
	2

	New data indicator
	1
	2

	PUSCH starting symbol
	1
	1

	PUSCH ending symbol
	1
	1

	Channel Occupancy Time (COT) sharing indication
	1
	1




Observation 1: Prior examples of UCI with non-CSI/HARQ feedback content are already available in Rel-15 LTE, for e.g., FeLAA AUL-UCI.

PUSCH with or without UL-SCH can be used to send a CHO bye message with minimal specification impact. Multiplexing of bye message and UL-SCH can follow the well-established rules for AUL-UCI. PUSCH-based bye message with UL-SCH is useful when higher-layer (e.g., RLC) ACK/NACKs need to be transmitted to the source cell. The PUSCH grant without UL-SCH can be semi-persistent, and multiplexing with A-CSI is feasible. 
Though UL resource utilization may be more efficient with PUCCH-based UE multiplexing, an assessment needs to be made regarding which PUCCH Format(s) can be used for this purpose and whether any enhancements are needed, albeit payload sizes of around 25 bits can already be supported with existing PUCCH Formats.with minimal specification impact. Though UL resource utilization may be more efficient with PUCCH-based UE multiplexing, an assessment needs to be made regarding which PUCCH Format(s) can be used for this purpose and whether any enhancements are needed, albeit payload sizes of around 25 bits can already be supported with existing PUCCH Formats.

[bookmark: _GoBack]Proposal 1: Use PUSCH with or without UL-SCH for CHO bye message to reduce specification impact.
An even lighter-weight bye message is possible with a PRACH-based transmission that indicates whether or not a pre-configured CHO was successfully executed, but no other information regarding which candidate target was attempted can be gleaned by the gNB, which does not facilitate early resource release on the targets.
Conclusion
The following proposals are provided in this contribution:
Observation 1: Prior examples of UCI with non-CSI/HARQ feedback content are already available in Rel-15 LTE, for e.g., FeLAA AUL-UCI.
Proposal 1: Use PUSCH with or without UL-SCH for CHO bye message to reduce specification impact.
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