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Discussion and Decision
1      Introduction
In the last RAN2 meeting, RAN2 discussed the support of single UL TX and the following has been agreed and one remaining issue is TDM pattern to coordinate between MN and SN.   

Agreements:


1
For timing information provided to the UE, RAN2 will follow the RAN1 agreements (RAN2 understanding is that some timing information based on TDD UL/DL configuration may be provided in LTE, and no RRC signaling to be added in NR)

2
RAN2 will define capability signalling per problematic case (as defined in RAN4) to indicate whether the UE support 2 simultaneous UL transmissions for the problematic case. FFS how this is structured in RAN2 (e.g. per UE bitmap or per BC bits, etc)


(If RAN4 conclude that there are no problematic cases then these capabilities will not be introduced)

=>
Leave RAN3 to work on the coordination of TDM pattern between SN and MN.

=>
Discussion will occur in one WG next meeting (RAN2 and RAN3 chairs will coordinate where this discussion occurs )
In this document, we discuss how to support TDM pattern for single uplink transmission. 
2      Discussion
As captured below, RAN1 agreed that TDM pattern is used to coordinate the UL subframes that are allowed for LTE UL and NR UL to avoid simultaneous uplink transmission. 
	· When UE is activated with multiple UL carriers on different frequencies, time-switching of LTE UL carrier and NR UL carrier is used
· UL transmission timing pattern of LTE carrier and NR carrier is semi-statically shared between eNodeB and gNodeB 

· FFS: Signaling to UE of UL transmission timing pattern


The coordination between eNB and gNB on the TDM pattern is required if the UE doesn’t support simultaneous uplink transmission for the current EN-DC configuration so that eNB and gNB do not schedule uplink transmission in subframes reserved for the other RAT. This coordination is required regardless whether or not TDM pattern is signaled to the UE.

Details of TDM pattern

The following aspects should be considered to define the signaling for the TDM pattern. 

· Periodicity: RAN1 didn’t discuss which periodicity is required for TDM pattern. It implies that there is no particular restriction from PHY layer operation point of view. Several periodicities e.g. 10ms, 20ms, 40ms seems reasonable in order to ensure the flexible partitioning between LTE UL subframes and NR UL subframes. 

· Granularity: we understand RAN1 didn’t discuss about the granularity for this TDM pattern as it can be discussed in RAN2 as a part of signaling details. Therefore, we assume that there is no critical technical constraints with single UL Tx. RAN1 indicates in another LS on TDM pattern for the harmonic issue [2] that from RAN1 perspective, an example semi-static time pattern granularity can be subframe for LTE and slot for NR, respectively. The NR slot length is dependent on numerology and the maximum length is 1ms. Given that we define a common TDM pattern between LTE and NR, LTE subframe (1ms) is reasonable granularity.          

Proposal 1: TDM pattern is a BITMAP with the periodicity of {20ms, 40ms, 80ms} and 1ms subframe granularity. 
Coordination between MN-SN

Depending on when the exact MR-DC BC configuration is decided, there could be several ways that MN and SN coordinate TDM pattern.

· Case
1: the need of TDM operation is clear when MN requests to add SCG.  

· It is the case when all or subset of candidate MR-DC BCs include a difficult BC requiring TDM. In this case, MN can indicate the preferred TDM pattern. Similar to other capability coordination procedure, SN may accept the preferred TDM pattern or can suggest other pattern or reject it. 

· Case 2: the need of TDM operation is not clear when MN requests to add SCG. 
· It is the case when not all candidate MR-DC BCs include a difficult BC requiring TDM. In this case, if SN needs TDM operation, SN could request MN to enable TDM operation with the preferred TDM pattern. Similar to other capability coordination procedure, MN may accept the preferred TDM pattern or suggest other pattern or reject it. 
In any case, we assume that SN should know the UL/DL carrier configuration to determine the need of TDM operation. 

Proposal 2: either MN or SN can enable TDM operation with a preferred TDM pattern and the other node is allowed to reject it.  
Signaling containing TDM pattern (X2/Xn-AP vs. Inter-node RRC signaling)
The TDM pattern itself may not need to be signalled to UE for LTE using FDD timing reference (which means there is no change in UE operation) and for NR. Therefore, there would be no issue to use either X2/Xn-AP or Inter-node RRC signaling. Traditionally, parameters received over S1 are included in X2-AP signaling and parameters related to RRC (e.g. UE AS configuration, configuration coordination or UE AS capability) are included in inter-node RRC signaling. In that sense, TDM pattern is better to be included in inter-node RRC signaling. Furthermore, this approach is desirable in the sense that X2/Xn specification doesn’t need to be updated whenever these AS parameters/capabilities are changed. Given that capability coordination information is included in SCGConfigInfo and SCGConfig, TDM pattern can be included in the same messages. 
Proposal 3: TDM pattern information is included in SCGConfigInfo and SCGConfig. 
3      Conclusion
In this contribution, we discussed the TDM pattern to be used for MN-SN coordination for single Uplink Tx operation. 
Based on the discussion, we propose the following. 

Proposal 1: TDM pattern is a BITMAP with the periodicity of {20ms, 40ms, 80ms} and 1ms subframe granularity. 
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Proposal 2: either MN or SN can enable TDM operation with a preferred TDM pattern and the other node is allowed to reject it.  
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Proposal 3: TDM pattern information is included in SCGConfigInfo and SCGConfig. 
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