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1. Introduction 
During RAN2#104, following agreement was made.

Agreements

1
We aim to consider some form of multiple connectivity during study phase depending on RAN4 reply on applicability to different scenarios.

In RAN2#106 meeting, the solution of dual active protocol stacks (DAPS) was agreed to minimize the handover interruption.  

Agreements

1
We will not specify single active protocol stack solution (option 0/1/2)

2
We will specify dual active with specified capability coordination that does not have to be utilized by the network. FFS how/whether we will specify the rules for UE when capability coordination is not utilized, and UE capabilities are exceeded (we may leave this up to UE implementation).
In this document, we will discuss about UE RF chain assumptions for DAPS HO. 
2. Discussion 

2.1 UE RF chain requirements
During RAN2#105, RAN2 received reply LS from both RAN1 [2] and RAN4 [3]. As per RAN4 LS reply, it is possible to support simultaneous transmission and reception in most of the scenarios.

Based on RAN4 [3] LS reply, it seems RAN4 needs further study for following 2 cases about feasibility of simultaneous transmission and reception.

· Simultaneous transmission for intra-frequency asynchronous deployment

· Simultaneous reception and transmission for inter-frequency intra-band asynchronous deployment are FFS.
In order to meet close to 0ms HO interruption time, it is desirable to have minimum interruption at RF level, Layer 1, Layer 2 and Layer 3 of protocol stack architecture. Dual protocol and dual active stack UEs will help to minimize interruption at L1, L2 and L3 level for enhanced MBB HO Architecture. From UE RF chain perspective, to support simultaneous reception from both source and target eNBs during DAPS HO, UEs need to have dual Rx chains but UL can be either single or dual Tx chain. We can have following 2 types of UEs supporting DAPS HO.
· Dual Rx/ Dual Tx RF chains

· Dual Rx/Single Tx RF chains

Observation 1. Close to “0 ms” interruption time during HO requires the UE to simultaneously maintain the link to both source and target eNBs during HO execution period.
Dual Rx/ Dual Tx RF chain UEs: It is possible to support simultaneous transmission and simultaneous reception in majority of the scenarios as indicated by RAN4 reply LS [3]. Due to support of Dual Rx/Dual Tx dedicated RF chains, each RF chain can be dedicated to source and target cell during HO execution period and no need of switching/sharing RF chains between source and target cells. It also avoids UE RF chain switching design complexity and helps to reduce interruption time. Thus, making it possible to simultaneously transmit and receive from both source and target cells during HO execution period to meet the goal of minimizing HO interruption time close to 0ms. 

In cases where simultaneous transmission and simultaneous reception may not be possible (i.e., Intra band-intra freq async, intra band-inter freq async), RAN2 discussed option of  introducing UL TDM pattern  (but no conclusion) and sent an LS to RAN1 to determine feasibility and specify TDM pattern if feasible. Even if TDM pattern is introduced for handling these specific scenarios, UE capable of Dual Rx and Dual Tx RF chains can transmit and receive with source and target eNBs in designated TTIs (as per TDM pattern given to UE) without having additional RF switching complexity and help minimize HO interruption time. Based on UE RF implementation, it may or may not be possible to support Dual Rx/Dual Tx RF chains in all possible band combinations (Ex; inter frequency-intra band, intra freq etc). We think UE capability to support Dual Rx/Dual Tx RF chains need to be specified per band combination basis.  

Dual Rx/ Single Tx RF chain UEs:  Dual Rx/Single Tx devices allow reduced UE Tx hardware requirements and can be useful for low cost devices, which can tolerate additional HO interruption time. Thus, we think DAPS HO has to be supported for this type of UEs as well. We think UE capability to support Dual Rx/Single Tx RF chains need to be specified per band combination basis.  
Observation 2. UE capability about support of Dual Rx/Dual Tx and Dual Rx/Single Tx RF chain needs to be indicated based on per band combinations supported by UE. 
Proposal 1.   LTE DAPS handover is supported for UEs capable of both Dual Rx/Dual Tx and Dual Rx/Single Tx RF chain. 

3. Conclusion 
In this contribution, we are proposing proposal for UE RF chain requirements for DAPS HO. 
Observation 3. Close to “0 ms” interruption time during HO requires the UE to simultaneously maintain the link to both source and target eNBs during HO execution period.
Observation 4. UE capability about support of Dual Rx/Dual Tx and Dual Rx/Single Tx RF chain needs to be indicated based on per band combinations supported by UE. 
Proposal 1.
    LTE DAPS handover is supported for UEs capable of both Dual Rx/Dual Tx and Dual Rx/Single Tx RF chains .
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