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1. Introduction

In RAN4#92bis meeting, the delay and interruption requirements had been discussed for dual active protocol stack (DAPS) handover and the agreements has been captured in [1]. The contribution continues to discuss the RRM requirements for reduction of user data interruption in Femoblity (which is also called as DAPS).
2. Discussion
For DAPS handover, the followings agreements in [1] is duplicated as below.

	Definition of HO delay is split into two parts:

· Delay (1): from HO command to PRACH preamble transmission          
· Delay(1) is defined as:
                      D1 = TRRC_procedure + Tsearch + TIU + 20
              Definitions of each term is same as that in the existing handover RRM requirements. 

· Interruptions in delay (1):

- For intra-frequency: 

· Case 1 (BWsource ≠ BWtarget): FFS.

· Case 2 (BWsource = BWtarget): FFS 

- For inter-frequency: 

· reuse existing SCell addition interruption requirement in DC as a starting requirement

· Note: the async inter-frequency  intra-band case is not feasible for eMBB

· Delay (2) is for source cell release:

· Start point is FFS

· End point is FFS

· The interruptions in delay (2) is FFS




In the following, the handover delay and interruption for first handover part and secondary handover part are discussed separately.
2.1. Handover delay (1)
The definition for handover delay (1) is explicit. It is defined as from HO command to PRACH preamble transmission, which is same as the definition of legacy handover.
D1 = TRRC_procedure + Tsearch + TIU + 20
Regarding the interruption during handover delay (1) in intra-frequency, when the target cell and source cell have different bandwidth, the general scheme is that UE needs to perform bandwidth adjustment during handover. The interruption caused by bandwidth adjustment is 5ms due to AGC settling. When the bandwidth of target cell and source cell is the same, in theory, there is no interruption
Proposal 1: The interruption is 5ms for intra-frequency deployment when the bandwidth of target and source is different during handover delay (1).

Proposal 2: There is no interruption for intra-frequency deployment when the bandwidth of target and source is the same during handover delay (1).
As we previously approved in [2], it is feasible for UE to perform simultaneous reception and transmission for both inter-frequency synchronous and inter-frequency inter-band asynchronous scenario. For inter-frequency synchronous scenario, the SCell addition requirements in CA in LTE can be referred. That is,
- UE is allowed an interruption of up to 5 subframes for inter-frequency intra-band synchronous scenario;

- UE is allowed an interruption of up to 1 subframe for inter-frequency inter-band synchronous scenario;
For inter-frequency inter-band asynchronous scenario, the interruption on PCell due to SCell addition requirements in asynchronous DC in LTE can be referred. That is
- UE is allowed an interruption of up to 1 subframe for inter-frequency inter-band asynchronous scenario;
As we previously approved in [2], it may be not feasible for UE to perform simultaneous reception and transmission for inter-frequency intra-band asynchronous scenario.
Proposal 3: During handover delay (1)
- UE is allowed an interruption of up to 5 subframes for inter-frequency intra-band synchronous scenario;

- UE is allowed an interruption of up to 1 subframe for inter-frequency inter-band synchronous scenario;

- UE is allowed an interruption of up to 1 subframe for inter-frequency inter-band asynchronous scenario;

- It may be not feasible for UE to perform simultaneous reception and transmission for inter-frequency intra-band asynchronous scenario.
2.2. Handover delay (2)
The handover delay (2) is for source cell release. Currently, RAN2 achieved the following agreements on DAPS handover.

Agreements for LTE and NR

1 
UE switches the UL PDCP data transmission upon successful RACH procedure (Msg2 for CFRA or Msg4 for CBRA).  

2
The UE keeps the UL HARQ (re)transmission of the source link after UL data transmission switching to the target eNB.
3
When an uplink grant indicating the HARQ new transmission is received in the source link after UL data switching, the UE is expected to perform the corresponding UL transmission accordingly.

4
During Rel-16 RUDI handover, the UE only supports two links (i.e. the source MCG link and the target MCG link).

Agreements for NR

We do not support TDM pattern. 

We leave it up to network implementation how to coordinate UL scheduling.

For single UL transmission, we will not specify rules how UE handles which link to transmit if UL should be sent to both source and target.

It means that two PUCCHs in source cell and target cell are supported in RAN2. It can be observed that UE needs to maintain data transmissions with both source cell and target cell after the successful completion of the RACH to the target cell and before the release of the source cell.
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Figure 1: Example of DAPS Handover Procedure

According to RAN1 and RAN2 agreements, the DAPS handover procedure can be shown in Figure 1. UE receives a DAPS-based handover command at time point A, UE shall start to perform RRC procedure for target cell. UE transmits the initial PRACH at time point B and successfully completes RACH procedure at time point C. Upon successful RACH procedure, the UE needs to perform simultaneous reception and transmission until receiving the indication to release source cell. Then, UE shall perform source cell release upon receiving the indication. The starting point of delay (2) can be define as the time UE receives the indication of source cell release after successful RACH procedure of target cell. As the moment when network indicates the source cell release command is uncertainty, we suggest the duration between C and D is not included in the handover delay. It shall be noted that how to indicate the release of source cell has not been concluded in RAN2.
Proposal 4: The starting point of DAPS HO delay (2) can be defined as the time UE receives the indication of source cell release after successful RACH procedure of target cell.
· Interruption due to source cell release for Delay (2)

The interruption due to source cell release is the same as source cell addition. .

Proposal 5: The interruption during handover delay (2) is the same as during DAPS HO delay (1).
3. Conclusions

This contribution provides the discussion on the handover requirements in DAPS. The following proposals are provided: 
Proposal 1: The interruption is 5ms for intra-frequency deployment when the bandwidth of target and source is different.

Proposal 2: There is no interruption for intra-frequency deployment when the bandwidth of target and source is the same during handover delay (1).
Proposal 3: During handover delay (1)
- UE is allowed an interruption of up to 5 subframes for inter-frequency intra-band synchronous scenario;

- UE is allowed an interruption of up to 1 subframe for inter-frequency inter-band synchronous scenario;

- UE is allowed an interruption of up to 1 subframe for inter-frequency inter-band asynchronous scenario;

- It may be not feasible for UE to perform simultaneous reception and transmission for inter-frequency intra-band asynchronous scenario.

Proposal 4: The starting point of DAPS HO delay (2) can be defined as the time UE receives the indication of source cell release after successful RACH procedure of target cell.
Proposal 5: The interruption during handover delay (2) is the same as during DAPS HO delay (1).
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