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1	Introduction
In the previous meetings, RAN4 discussed the way to introduce interruptions for E-UTRA-NR dual connectivity. CR to 36.133 [1] was agreed in the last RAN4 meeting in Reno with the necessary interruptions when LTE cell is a victim. No text for interruptions to NR cells for 38.133 was agreed because of open issues related to supplementary UL procedure and how to capture the supplementary UL related interruptions to the specification. 
In this paper, we discuss further supplementary UL and how to define related UE interruption requirements.
2	Discussion
To fully understand possible UE requirements related to supplementary UL in NR we first look at the procedure for supplementary UL. Having a common understanding of the procedure will help in identifying which RAN4 requirements would be necessary.

2.1	Supplementary UL procedure
Firstly, RRC configures the supplementary UL. The supplementary UL can be configured by RRC as active or inactive. Active and inactive should not be understood in the same way as known from CA and there is no MAC command for controlling the active/inactive of the supplementary UL and it is not a state as such. Active or inactive refer to whether the UE is to use the supplementary UL for transmission (active) or not (inactive).
It is decided by DCI whether the UE shall transmit on supplementary UL or not. This means, that it can be very flexible which UL the UE shall use for UL transmission – the supplementary UL or the UL being supplemented (let’s call it UL).
There is possibility to configure the supplementary UL with and without DCI control:
· If the supplementary UL is configured without use of DCI control it means that the UL used for transmission by the UE cannot be switched dynamically. I.e. the UE will only use the supplementary UL for UL PUSCH and PUCCH transmissions (supplementary UL is semi-statically allocated).
· If the supplementary UL is configured with use of DCI control this means that the UL used for transmission by the UE can be switched dynamically. I.e. the UE will always have to obey the DCI indicating on which UL to transmit the PUSCH – the supplementary UL or the UL (supplementary UL is dynamically allocated).
It should be noticed that the supplementary UL and the UL to be supplemented cannot be transmitted simultaneously. If it happens that the PUCCH and PUSCH is to be transmitted simultaneously the PUCCH is piggybacked on the PUSCH. 
Additionally, it should be noted that the PUCCH cannot be moved with DCI but PUCCH can only change UL location by RRC reconfiguration (i.e. PUCCH is always semi-statically allocated). I.e. only the PUSCH can be dynamically switched between the UL and the supplementary UL. 

2.2	Supplementary UL and Interrupts
When a supplementary UL is configured or de-configured this may cause an interrupt on UE side assuming that the UE may have to turn on/off another RF chain or change BW of already active RF chain. To enable efficient UE power saving such interrupt should be allowed.
As all configuration of Supplementary UL is done using RRC signaling, all interrupts will be occurring due to RRC reconfiguration of supplementary UL.
When defining such interrupt, it needs to be clear where the interrupt impacts and when the interrupt is allowed. I.e. it needs to be clarified if an interrupt occurs on all serving cells and on cells in both FR1 and FR2. 
Proposal 1: RAN4 to clarify on which serving cells interrupts occur.
As the supplementary UL configuration can cause interrupt it needs to be clarified, if such interrupt impacts all serving cells or only a number of those. E.g. will configuration of a supplementary UL in FR1 cause interrupt on serving cells in FR2 and/or will configuration of a supplementary UL in FR2 cause interrupt on serving cells in FR1? 
Based on earlier discussions in RAN4 it seems clear that if configuration of a supplementary UL is causing an interrupt, such interrupt happens on all serving cells within the FR.
Observation 1: An interrupt is caused at least on all serving cells within the FR of the reconfigured supplementary UL.
Secondly it would need to be discussed when such interrupt would occur, such that it can be known and accounted for on network side for reduced system impact.
Proposal 2: RAN4 need to clarify when an interrupt would occur.
From the procedural point of view, it seems clear that any interrupt will occur only during RRC reconfigurations of the supplementary UL reconfigurations. Depending on the configuration the UE may turn on/off an UL based on the detailed configuration:
· Configuration adding a dynamic supplementary UL
· Configuration removing a dynamic supplementary UL
· Configuration adding a semi-static supplementary UL
· Configuration removing a semi-static supplementary UL
In all these occasions, which are done using RRC reconfiguration, the interrupt will happen during the RRC reconfiguration and this needs to be reflected in the requirement.
Observation 2: An interrupt related to reconfiguration of supplementary UL happen during the RRC reconfiguration procedure.

2.3 Text Proposal
Based on discussion, proposals and observations we have next a text proposal how to capture the UE requirements related to interrupts caused by reconfiguration of supplementary UL.
We provide following text proposal [1]:
[bookmark: _Hlk503727699]8.2.x	Interruptions at Supplementary UL reconfigurations
When a supplementary UL is reconfigured as defined in [38.331?] the UE is allowed an interruption of up to [FFS] on [TBD] during the RRC reconfiguration procedure [2]. This interruption is for both uplink and downlink of [TBD].
The duration of the interrupt (the [FFS]) need further discussion. Additionally, it need further discussions which serving cells (the [TBD]) will be interrupted. This discussion will include impact on E-UTRAN serving cells.

3	Conclusion
In this paper, we discuss further supplementary UL and how to define related UE interruption requirements. An interrupt related to reconfiguration of supplementary UL happen during the RRC reconfiguration procedure. A text proposal is provided as well. 
Based on the discussion we propose:
Proposal 1: RAN4 to clarify on which serving cells interrupts occur.
Proposal 2: RAN4 need to clarify when an interrupt would occur.
Our observations related to this are:
Observation 1: An interrupt is caused at least on all serving cells within the FR of the reconfigured supplementary UL.
Observation 2: An interrupt related to reconfiguration of supplementary UL happen during the RRC reconfiguration procedure.
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