
[bookmark: _Ref452454252]3GPP TSG-RAN WG2 Meeting #107bis                                                      R2-1912300
Chongqing, CN, 14th - 18th Oct 2019                          	Revision of R2-1908933

[bookmark: _GoBack]Agenda item:	6.9.2 
Source:	Qualcomm Incorporated
Title:	Support Tx sharing during DAPS HO 
WID/SID:	NR mobility enhancements 
Document for:	Discussion and Decision
1. Introduction 
In [1], we discussed the need for Tx sharing during DAPS HO for UEs without simultaneous Tx capability support. In this document, we discuss the details on supporting Tx sharing during DAPSHO.
2. Discussion
As specified in the RAN1/RAN4 LS replies [3],[4] submitted to RAN2#106, simultaneous Tx is not feasible in Intra-Freq Intra-band, Inter-Freq Intra-band async HO for FR1 dual Tx UEs, FR2<->FR2 HO,and, any HO for single Tx UEs. 
In these cases where UEs cannot support simultaneous Tx, UE still needs to support control/data transmissions on the source connection while performing RACH on the target to not interrupt data transmission during DAPS HO. One-way UE can support this is by time sharing the Tx resources, i.e. TDM, between the source and target connection to transmit the respective control/data channels on those connections.  
[bookmark: _Ref16687765]Observation 1. Both source and target connections must be maintained to support DAPS HO for the HO scenarios where simultaneous Tx cannot be supported by the UE.
[bookmark: _Ref16687777]Proposal 1. Support Tx sharing, i.e. TDM UL Tx, to maintain both source and target connections for the DAPS HO scenarios (FR1<->FR1 HO, FR1<->FR2 HO, FR2<->FR2 HO) where simultaneous Tx cannot be supported by the UE.
2.1 Enabling Tx sharing during DAPS HO
UE exchanges its capability restrictions on band combinations where simultaneous Tx can be supported to the network during capability negotiation. During DAPS HO preparation, source gNB and target gNB consider the UE capabilities to decide if TDM during DAPS HO has to be enabled and send the indication to the UE in the DAPS HO RRC Reconfiguration message.
[bookmark: _Ref16687779]Proposal 2. UE enables Tx sharing operation during DAPS HO on receiving an indication to “enable-TDM-DAPSHO” in the DAPS HO RRC Reconfiguration message.
To perform Tx sharing, UE switches the Tx hardware resources back and forth between the source connection and the target connection. Switching may introduce delays in some HO scenarios and could result in a short interruption to the data transmission based on the type of HO scenario (e.g. Intra-Freq async, Inter-Freq sync/async). During this hardware switching, if the L2 stack also needs to be switched, then it introduces additional interruption. In order to avoid these additional L2 switching delays due to Tx switching, UE has to support dual RLC/MAC/PHY with common PDCP entity similar to simultaneous Tx capable UEs.
[bookmark: _Ref16687787]Proposal 3. UE support common PDCP entity with dual RLC/MAC/PHY when supporting Tx sharing during DAPS HO. 
One of the fundamental design principles of 5G NR is to support flexible and efficient resource allocation for both FDD and TDD deployments. This is supported by enabling flexible numerology, asynchronous HARQ i.e. no strict timing relations across slots and across different transmission directions, dynamic resource allocation, dynamic TDD slot format configuration. In LTE, there are predefined slot formats for TDD operation, and the network/UE operate using one of these formats. However, in NR, it is possible to dynamically configure the UL/DL slot allocation and thus improves the resource allocation efficiency based on uplink/downlink traffic needs. We think that even during DAPS HO, where Tx sharing (TDM) is necessary, it is beneficial to support dynamic Tx sharing based on the uplink transmission needs on each connection instead of defining a fixed TDM pattern like LTE.
[bookmark: _Ref16687790]Proposal 4. Adopt the NR flexible resource allocation principle and support Tx sharing during DAPS HO without any fixed TDM pattern configured for the UE.
2.2 Supporting Tx sharing during DAPS HO



[bookmark: _Ref16444590]Figure 1. Tx sharing during DAPS HO
As shown in Figure 1 above, the below procedures are performed to support Tx sharing during DAPS HO:
· During handover preparation phase, the source gNB and target gNB coordinate about the uplink resources reserved for the respective connection via step 2a and 2b. 
· UE receives the indication to “enable-TDM-DAPSHO” in step 3, RRC reconfiguration message. While processing the RRC Reconfiguration message, i.e. during step A, UE has only source connection active and uses the Tx resources only for the source connection.
· During step B, i.e. while performing RACH on the target connection, UE still needs to support Uplink control/data channel transmission on the source connection to reduce data interruption. However, as the main goal of a HO is to transition to the target connection sooner, UE prioritizes the target connection setup related uplink transmissions over the source Uplink transmissions. As UE gives some Tx opportunities for the source connection, user data will not experience total interruption. 
· During step C, i.e. after the target connection is successfully setup, UE switches the UL data tx to the target connection. As discussed in [2], even though target connection is available for UL data tx, UE may still need to transmit control data on the source connections. Thus, UE need to perform Tx sharing during step C till the source connection is released. However, during step C, to avoid user data interruption, UE should prioritize UL data tx on target connection over the source connection UL transmissions.
·  Source gNB and target gNB should consider K1, K2 configurations to not conflict with the PRBs indicated for target UL/source UL in step2a/step2b
· Source gNB and target gNB consider UE Tx Tuning delay capabilities while scheduling the UE
[bookmark: _Ref16687769]Observation 2. Main goal of HO procedures is to support faster transition of the UE connection from source gNB to target gNB, as target gNB connection is considered to be of better quality than source connection. Thus, any UL transmission on the target connection is of higher priority than the UL Tx on source connection during different phases of DAPS HO as listed below:
· During RACH with the target, prioritize RACH related Tx on Target over source connection UL Tx to setup the target connection sooner
· After successful Tx of RRCReconfigurationcomplete to the target cell and until source connection is released, prioritize UL TX on target connection over source connection UL Tx as target connection is the primary connection 
[bookmark: _Ref16687794]Proposal 5. UE consider higher priority for UL Tx on the target connection than the UL Tx on the source connection to manage the Tx switching between the connections, until source connection is released during DAPS HO.  
[bookmark: _Ref16687798]Proposal 6. Source gNB and target gNB perform resource coordination during DAPS HO preparation to schedule the UE efficiently.
3. Conclusion
[bookmark: _Hlk512894710]Based on the above discussions, we recommend RAN2 discusses the following observations and proposals:
Observation 1. Both source and target connections must be maintained to support DAPS HO for the HO scenarios where simultaneous Tx cannot be supported by the UE.
Observation 2. Main goal of HO procedures is to support faster transition of the UE connection from source gNB to target gNB, as target gNB connection is considered to be of better quality than source connection. Thus, any UL transmission on the target connection is of higher priority than the UL Tx on source connection during different phases of DAPS HO as listed below:
· During RACH with the target, prioritize RACH related Tx on Target over source connection UL Tx to setup the target connection sooner
· After successful Tx of RRCReconfigurationcomplete to the target cell and until source connection is released, prioritize UL TX on target connection over source connection UL Tx as target connection is the primary connection 
Proposal 1. Support Tx sharing, i.e. TDM UL Tx, to maintain both source and target connections for the DAPS HO scenarios (FR1<->FR1 HO, FR1<->FR2 HO, FR2<->FR2 HO) where simultaneous Tx cannot be supported by the UE.DAPS
Proposal 2. UE enables Tx sharing operation during DAPS HO on receiving an indication to “enable-TDM-DAPSHO” in the DAPS HO RRC Reconfiguration message.
Proposal 3. UE support common PDCP entity with dual RLC/MAC/PHY when supporting Tx sharing during DAPS HO.
Proposal 4. Adopt the NR flexible resource allocation principle and support Tx sharing during DAPS HO without any fixed TDM pattern configured for the UE.
Proposal 5. UE consider higher priority for UL Tx on the target connection than the UL Tx on the source connection to manage the Tx switching between the connections, until source connection is released during DAPS HO.
Proposal 6. Source gNB and target gNB perform resource coordination during DAPS HO preparation to schedule the UE efficiently.
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