Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN2 Meeting#104
R2-1818026
Spokane, Washington, USA, 12th – 16th November 2018

Agenda Item:
10.4.4.2
Source: 
Huawei, HiSilicon
Title:
Discussion on EN-DC contiguous and non-contiguous signalling
Document for:
Discussion and Decision

1 Introduction

In this paper, we continue to discuss that introduce a new one-bit indicator to address this issue based on the following LS [1] replied by RAN4.
2. Intra-band MR-DC band combination signalling
RAN4 specifications have different requirements for case 1 and case2: 

    Case 1:
MR-DC band combination where the spectrum is contiguous across LTE and NR within the same band;
    Case 2:
MR-DC band combination where both LTE and NR are in the same band, but not in one contiguous spectrum.
UE architectures and capabilities vary based on the various case 1 and case 2 requirements. The network needs to be informed of the UE capability differences between case 1 and case2. The default configuration should be case 1 with the UE capability indicating that the UE supports case 2. RAN4 assumes that if a UE supports case 2 that it also supports case 1.  
2 Discussion
Regarding UE radio capability, for a reported intra-band MR-DC band combination, the contiguous MR-DC is deemed to be supported by default, whether the non-contiguous MR-DC is also supported needs to be indicated additionally. Thus, there exist two capability types for a MR-DC band combination: 1) UE only supports intra-band non-contiguous MR-DC, 2) UE supports both intra-band contiguous MR-DC and intra-band non-contiguous MR-DC.

Observation 1: There exist two capability types for a MR-DC band combination: 
1) UE only supports intra-band contiguous MR-DC

2) UE supports both intra-band contiguous MR-DC and intra-band non-contiguous MR-DC.
According to the LS indicating that “UE architectures and capabilities vary based on the various case 1 and case 2 requirements”, it means the capability of intra-band contiguous MR-DC and capability of intra-band non-contiguous MR-DC correspond to two different capability parameters sets respectively. Thus, for one MR-DC band combination, one-bit should be used to differentiate capability set 1 of intra-band contiguous MR-DC and capability set 2 of intra-band non-contiguous MR-DC. 
Observation 2: If UE supports both intra-band contiguous MR-DC and intra-band non-contiguous MR-DC, there exist two capability sets for contiguous case and non-contiguous case respectively.
Based on the Observation 1 and 2, one-bit is needed to indicate whether intra-band non-contiguous MR-DC is supported. If this one-bit is not set, it corresponds to the intra-band contiguous MR-DC case. Otherwise, it corresponds to the non-contiguous MR-DC case. For example, for a BC only supporting intra-band contiguous MR-DC, there is one capability set corresponding to contiguous case with this one-bit absent. For a BC supporting both intra-band contiguous MR-DC and intra-band non-contiguous MR-DC, there are two capability sets, capability set 1 corresponds to contiguous case with this one-bit absent, capability set 2 corresponds to non-contiguous case with this one-bit presented. This one-bit should be reported per band per band combination. For example, the one-bit can be added in IE FeatureSetDownlink and IE FeatureSetUplink separately to indicate whether intra-band non-contiguous MR-DC is supported for DL and UL.
Proposal 1: One-bit per band per band combination is needed to differentiate: 
Capability set 1 for intra-band contiguous MR-DC

Capability set 2 for intra-band non-contiguous MR-DC.
Reusing FreqSeparationClass and adding one-bit indicator are both feasible solutions. We try to give a detailed description for indication as below, e.g., for a MR-DC band combination FR1 B1_LTE + FR1 B1_NR + FR2 B2_NR, the LTE and NR are in the same band but not in one contiguous spectrum.
· Reusing FreqSeparationClass, with value extended to { c1, c2, c3, non-contiguousDC, ...}
The values {c1, c2, c3} are only used for FR2, the extended value {non-contiguousDC} is only used for FR1, thus {c1, c2, c3} and {non-contiguousDC} will not appear simultaneously for a band. 
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· Adding one-bit indicator, indicating whether non-contiguous is supported
It seems clean but parameters cannot be extended in IE FeatureSetDownlink and IE FeatureSetUplink, thus many extended signaling needs to be introduced which is complicated.
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Considering the analysis above for these two feasible solutions, we prefer a simpler solution of reusing FreqSeparationClass with value non-contiguousDC extended.
Proposal 2: Reusing FreqSeparationClass with value non-contiguousDC extended.
The corresponding CRs can be found in [2][3].

3 Conclusion and Proposals
In this contribution, the following observations and proposals are made:
Observation 1: There exist two capability types for a MR-DC band combination: 
1) UE only supports intra-band contiguous MR-DC

2) UE supports both intra-band contiguous MR-DC and non-contiguous MR-DC.
Observation 2: If UE supports both intra-band contiguous MR-DC and intra-band non-contiguous MR-DC, there exist two capability sets for contiguous case and non-contiguous case respectively.
Proposal 1: One-bit per band per band combination is needed to differentiate: 
Capability set 1 for intra-band contiguous MR-DC

Capability set 2 for intra-band non-contiguous MR-DC.
Proposal 2: Reusing FreqSeparationClass with value non-contiguousDC extended.
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