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1 Introduction
In last RAN4 meeting, a WF [1] was approved that the existing capability “singleUL-Transmission” can be reused for these EN-DC band combinations for which only single switched UL is supported. And the WF also clarified the behaviors of Network and UE as below which is agreed in [2]:

· Network behaviors: There is no restriction on NW’s behavior for only single switched UL operation. 

· UE behaviors: 

· Indicates whether the UE supports the tdm-PatternConfig for single UL-transmission associated functionality, as specified in TS 36.331

· UE expect to be scheduled with single switched UL and TDM pattern by Network. 

· However, UEs which can’t support dual Transmission can drop NR transmission when LTE and NR transmissions collide.
But there is still some issues need to be discussed in situation of single uplink only. In this paper, we’d like to further discuss these further issues.

2 Discussion
2.1 Only single switched uplink operation for specific EN-DC band combinations in specific situation

In last RAN4 meeting, a WF [1] was approved that the existing capability “singleUL-Transmission” can be reused for these EN-DC band combinations for which only single switched UL is supported. 
In Rel-15, for DC_3A_n3A intra-band non-contiguous EN-DC combination, only single switched UL is supported.

In Rel-16, only single switched UL is supported by some ENDC band combinations, such as DC_2A_n2A, DC_5A_n5A, DC_7A_n7A, DC_48A_n48A, DC_66A_n66A, DC_(n)5AA, DC_(n)12AA, DC_(n)38AA, DC_(n)48AA and DC_12A_n71A.
RAN plenary and RAN4 discussed the 1 Tx and 2 Tx issue for ENDC band combination in Rel-15. Based on RAN plenary chairman note [3] and conclusion [4], dual Tx is the baseline. By the way, all these mentioned ENDC band combinations is based on the reason of MSD, which is described in [4] that UE Feature set for LTE-NR UL DC can be optional simultaneous 2TX in difficult band/channel combinations due to MSD. Based on the RAN plenary agreement [5], the agreement is copied here:

· UE capability indicates that the UE does not allow 2 simultaneous UL transmission for the RAN4 specified channel allocations in a given band combination. If the network chooses to operate the UE in a way that is not consistent with this capability indication then the UE behavior is not specified and the UE might not meet the performance criteria.

It can be foreseen that more and more ENDC band combinations have to be operated with only single switched UL in the future. There are some specific situation that we should also pay attention to, which can also be regard as difficult band/channel combinations in simultaneous 2TX.
First and most important, we should research the roaming situation in ENDC. With the popularization of NR networks and NR terminals, roaming scenarios become more and more common and important. Different countries and regions have different NR network deployment modes, such as SA and NSA including ENDC. The following figure shows a typical roaming scenario in 23.850[6]. Figure 2.1-1 depicts a generalized CS voice roaming scenario where the calling party (UE_A) is roaming in a visited network (VPLMN_A) and where also the destination (UE_B) is roaming. It should be noted however that the same charging and interconnection principles remain valid also when the destination is not roaming or is a fixed network (PSTN).
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Figure 2.1-1: a typical roaming scenario in 23.850
As an industry practice, terminal vendors usually customize different release versions for different countries and regions. The advantage of doing so is that the local version runs efficiently on the local network. However, when a local 5G terminal accesses a network in another region, the terminal may not support the corresponding 5G network because the terminal does not support the simultaneous 2TX of the ENDC. In this case, the terminal can access the NR network of the roaming region in ENDC TDM mode. Therefore, it is recommended that the terminal roaming to the local network report “singleUL-Transmission” in the ENDC network. To distinguish this situation, the roaming status can be reported together with the capability to facilitate network scheduling. 
If the terminal is allowed to report “singleUL-Transmission” in roaming scenarios and work in TDM mode with tdm-PatternConfig, Terminal products support more EN-DC specifications of 5G terminals, facilitating 5G roaming between different operators and facilitating the development of 5G roaming services. As is proposed in [7], There are some specific situation such as roaming in which UE could report “singleUL-Transmission”.
Proposal 1: There are some specific situation such as roaming in which UE could report “singleUL-Transmission” , which can bring benefits in business application.
2.2 How does UE indicate the only single switched uplink operation for specific ENDC band combinations in specific situation
Based on current common understanding, the existing capability “singleUL-Transmission” can be resued for “Only single switched UL operation”. Based on the discussion in previous meeting, there are some options to address this issue for specific ENDC band combinations in specific situation such as roaming. So far eNB and gNB cannot know which UE(s) are roaming UE(s), we propose two possible solutions.
Option 1: To introduce a new UE capability for specific ENDC band combinations in roaming situation. This capability can be reported to network with existing capability “singleUL-Transmission” together. In this situation, the UE can report roaming indication to clarify the roaming status to the base station together or separately.


Option 2: To introduce a new UE capability to support only single switched UL operation for specific ENDC band combinations in roaming situation. In this situation, the UE can report roaming indication to clarify the roaming status to the base station together or separately.
The two solutions can meet the ENDC TDM requirements in roaming scenarios, and we prefer option 1. Because this solution is more consistent with the discussion conclusion of the previous meeting[1].
Proposal 2: To introduce a new UE capability for specific ENDC band combinations in roaming situation. This capability can be reported to network with existing capability “singleUL-Transmission” together or separately. In this situation, the UE can report roaming indication to clarify the roaming status to the base station together or separately.
3 Summary

Based on the discussion, all the proposals are listed below:
Proposal 1: There are some specific situation such as roaming in which UE could report “singleUL-Transmission”, which can bring benefits in business application.

Proposal 2: To introduce a new UE capability for specific ENDC band combinations in roaming situation. This capability can be reported to network with existing capability “singleUL-Transmission” together or separately. In this situation, the UE can report roaming indication to clarify the roaming status to the base station together or separately.
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