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1 Introduction
In last RAN2#93bis meeting, several following scenarios are discussed to seek the corresponding solutions.
i. An idle UE in LTE initiating MT/MO voice call, both network and UE side behaviours

ii. A connected UE in LTE initiating MT/MO voice call, both network and UE side behaviours

iii. A connected UE in UMTS with CS service, UE tries to establish PS service
Also we made the consensus that we should minimize the impact to LTE specs. In this contribution, we will analyze the potential impacts on the different solutions.
2 Discussion

2.1 Case i
(A) Raised by [1] and similar solution by [2] [3] (CSFB-like approach
This solution addresses the scenario that an idle UE in LTE initiating MT/MO voice call. The UE is simply idle after the combined registration to EPC and 3G CN. When a voice call is needed it uses a CSFB-like approach to establish. 
Impact on UE side: it may need to define a UE capability to indicate that this is not exactly the same as legacy CSFB, for the UE doesn’t need to send a RAU to the 3G CN after establishing the RRC to 3G RAN, and the UE still anchors on LTE network.
Impact on network side: Since it is not the same as legacy CSFB procedure, we may need EPC to inform 3G CN this is not the legacy CSFB and some NAS signalling support may be need which should involve SA work.
(B) Raised by [4] ( Fast Access to UMTS
This solution focuses on the possibility that when UE initials an MO/MT call while camping on LTE, it doesn’t follow the legacy CSFB procedure. Instead, in MO case, it may use a reselection method to access to UMTS quickly. This might needs some assisted data from LTE side or the reselection needs a relative long time to find a proper UMTS cell. In MT case, if the mechanism tries to avoid too much interactive with LTE network (Access procedure and following communication), it definitely needs the LTE’s assisted data such as available UMTS frequency to accomplish the fast access. This approach is much more like a CSFB enhancement for immediate access.
Impact on UE side: UE should at least know the new procedure which is not the same as legacy CSFB. Considering the back compatible issue, UE should tell the network it has the new capability, so the network won’t follow the legacy procedure.
Impact on network side: LTE should notify the UE the available UMTS frequency, it is FFS that what is the assistance data and by which way it is transferred, which may have a relative bigger impact on LTE specs.
(C) Dual Standby approach
Since the UE maintains two independent NAS and RRC links and camps on both LTE and UMTS networks, the UE naturally can access to the UMTS network for MO/MT calls.
In this case for scenario i, it has no impact just for UE with the capability of dual standby.
Observation 1: (A) has the less impact on LTE compared to (B), while (C) has limited use case.
2.2 Case ii
(A) Raised by [1] [2] [3] (CSFB-like approach

It is quite similar to case i. This solution addresses a connected UE in LTE initiating MT/MO voice call. 
As a UE in connected LTE naturally have the ability to initial an MT/MO by the existing LTE link by reusing the CSFB-based paging and it will establish a UMTS RRC. 
Impact on UE side: UE should follow the legacy CSFB way except that the LTE link should be maintained as normal. RAU is not needed any more for the PS service can be provided via LTE. 
Impact on network side: LTE should be reserved as normal and some potential necessary radio reconfiguration may be needed. It is similar to case i (A) impact on network side.
(B) Dual standby approach
Since the UE maintains two independent NAS and RRC links and camps on both LTE and UMTS networks, the UE can naturally access to the UMTS network for MO/MT calls. 
Notes: above two approaches just consider the initial access procedures. But when the call is established we need to consider the parallel transmissions of CS and PS services.

· Two independent Rx/Tx chain: support this mode.

· Single Tx Dual Rx: we need to properly align network and the UE side connected DRC cycles for concurrent transmission as mentioned in [3]. This is the most common case in current networks and this will impact both network side and UE side.
· To avoid too much LTE impact, UE can send the LTE DRX related info to 3G CN and let 3G CN initiatively align DRX to LTE DRX.
2.3 Case iii
(A) Raised by [3] [5]
This solution addresses a connected UE in UMTS with CS service; UE tries to establish PS service
According to case i, UE has the ability to establish an independent RRC in LTE when it has a ongoing CS call due to the separated UMTS/LTE RRC and NAS. Contribution [5] proposed that when the CS call is finished, we should consider the combined TAU issue in case of 3G CN won’t know the paging should go via E-UTRAN.
Impact on UE side: UE should have the capability indication (CM request or special TAU trigger) to the network for U/L joint operation, so that the network will coordinate properly for the TAU issue.
Impact on network: should have the capability to identify the indication and operate normally according to the corresponding procedures.
(B) Dual standby approach
Since the UE maintains two independent NAS and RRC links and camps on both LTE and UMTS networks, the UE can naturally access to the LTE network for MO/MT PS calls.
(C) Interface-related solutions are excluded
Notes: above approach (A) and (B) just consider the initial access and hang up procedures. But when the call is established we need to consider the parallel transmissions of CS and PS services as case ii.
· Two independent Rx/Tx chain: support this mode.

· Single Tx Dual Rx: we need to properly align network and the UE side connected DRC cycles for concurrent transmission as mentioned in [3]. This is the most common case in current networks and this will impact both network side and UE side.
· To avoid too much LTE impact, UE may find ways telling UMTS network the LTE DRX info after the UE get the LTE DRX related information. Then 3G CN initiatively align 3G DRX to LTE DRX to maintain the concurrent transmission. Conversely, if the UE sends the 3G DRX related info to E-UTRAN, it has much bigger impact on LTE specs for LTE needs some enhanced procedures to adapt to 3G DRX.
Observation 2: We should consider not only the initial procedures but also the case that after the call is established how we can maintain concurrent transmissions of 3G CS and 4G PS.
3 Summary
In this contribution, we discussion the principles and the possible direction, raising the following:
Observation 1: (A) has the less impact on LTE compared to (B), while (C) has limited use case.
Observation 2: We should consider not only the initial procedures but also the case that after the call is established how we can maintain concurrent transmissions of 3G CS and 4G PS.
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