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1. Introduction

This contribution provides further discussion and proposals on UE capability open issues [1]. 
2. Discussion
2.1 DL and UL decoupling option in BC, How to address NC CA in relation to carrier separation, where to include BPC association between LTE and NR in UE-MRDC-Capability? 
The above issues are under email discussion [2] so we should wait for email conclusion first. 

[P1]: Wait for email conclusion for the issues 2.1 

2.2 Whether to include intraBandSimultaneousTxRx, intraBandAsyncFDD and multipleTimingAdvance per BC or UE?
For intraBandSimultaneousTxRx, LS was sent to RAN4 to get confirmation whether it should be include per BC or per UE [3] so we should wait for response LS. For intraBandAsyncFDD, the current TS38.306 includes it in RF-parameters in UE-NR-Capability with the remark “FFS Whether intraBandAsyncFDD is included per UE or per band combination”. However it may be more proper to include it in UE-MRDC-Capability since it is related with intra-band FDD EN-DC not related with NR CA. On the FFS whether it is included per UE or per band combination, RAN4 indicated MRTD and MTTD requirements for the UE supporting intra-band FDD asynchronous EN-DC [4]. So the question here is if the UE supports intra-band asynchronous EN-DC for certain FDD band, does it mean the UE is able to support intra-band asynchronous EN-DC for any other FDD bands? Probably it may not be easily answered in RAN2 so we may need to send LS to RAN4 to be confirmed. For multipleTimingAdvance, the current TS38.306 includes it in BandCombination with the remark “multipleTimingAdvance will be added with FFS (per UE or per band combination)”. Based on the agreement at RAN2#100 [5], we should add some clarification that it is mandatory for EN-DC band combinations so for EN-DC band combination, multipleTimingAdvance capability signaling is not needed. However for NR CA band combinations, this information is still required and considering how we signaled it in LTE it is proposed to include multipleTimingAdvance per band combination. 

[P2]: Wait for RAN4 response LS on the issue if intraBandSimultaneousTxRx is signaled per BC or per UE. 

[P3]: Relocate intra-BandAsyncFDD into RF-Parameters-MRDC. 

[P4]: Discuss whether intraBandAsyncFDD is signaled per UE or per BC. If still no consensus, RAN2 is asked to send LS to RAN4 to be confirmed. 
[P5]: Add clarification multipleTimingAdvance is mandatory for EN-DC band combinations so capability signaling is not presented for EN-DC band combinations. 

[P6]: Include multipleTimingAdvance per band combination for NR CA band combinations. 
2.3 How to signal supported max channel BW, CA-BandwidthClass and supportedBWPerCC? 
In addition to bandwidth class per band (CA-BandwidthClass), the current TS38.306 includes supported bandwidth per CC (supportedBWPerCC) with the remark “FFS on the need (e.g. if ca-BandwidthClass is sufficient to cover BWPerCC)”. Also based on the received LS [6][7], it seems UE maximum channel bandwidth for single NR RF carrier needs to be newly signaled as a UE capability. However based on the above FFS, it is assumed also difficult to make any progress on supportedBWPerCC and max channel BW for single carrier to be newly introduced unless RAN4 makes sufficient progresses on the definition of bandwidth class. In our view, bandwidth class related things are still very premature and there will be high-chance to discuss and decide many in this RAN4 meeting so it will be good to wait for more RAN4 inputs in other to solve the issues in time-efficient manner. 

[P7]: Wait for more RAN4 progress on bandwidth class definition and details for the issue 2.3 

2.4 How to signal modulationOrder and subCarrierSpacing?
The current TS38.306 includes modulationOrder and subCarrierSpacing with the remark “FFS if modulationOrder and subCarrierSpacing are included per Band or per CC”. In our understanding, how to signal modulationOrder and subCarrierSpacing is discussed as part of UE feature list in RAN1 and RAN4 so it will be good to wait for their inputs.
[P8]: Wait for more RAN1/4 progress for the issue 2.4 
2.5 How to signal MIMO capabilities for band combinations that have RF constraints? 

The current TS38.306 includes MIMO-Capability per band and per CC in BPC. However based on the new LS [8], new signaling of MIMO capabilities may be required for band combinations that have RF constraints. Since RAN4 indicated RAN4 will make conclusion on the preferred option on the signaling of MIMO capabilities this RAN4 meeting and inform RAN2, it will be good to wait for RAN4 decision. 
[P9]: Wait for RAN4 decision for the issue 2.5 

2.6 Completion of L2/3 capabilities 

Besides MAC-Parameters, RLC-Parameters and PDCP-Parameters, the following parameters (besides SSTD measurements for EN-DC: already captured in ASN.1) were decided as features with the need of a UE capability signaling with the remark “FFS whether to be mandatory or optional” [5]. 
	EN-DC Procedure
	SRB3

Split SRB 1/2 with UL TX on MCG or SCG

Split DRB (with NR PDCP) with UL TX on MCG or SCG

Split DRB (with NR PDCP) with UL TX on both MCG and SCG

NR measurements and reporting (at least periodical reporting) in LTE connected mode

Measurement reporting event B1 for NR in LTE connected

NR intra-F and inter-F measurements and reporting (at least periodical reporting)

NR measurement reporting for event A series

SSTD measurements for EN-DC

Direct SN addition and SCG DRB setup at first RRC reconfiguration after RRC connection setup

Non-Default Bearer on SCG


Table1. L2/3 capabilities which were agreed but not captured in ASN.1
However they were not captured into RRC ASN.1 because it was not decided whether it is signaled as EUTRA, MR-DC, or NR capability. In our view in cases where it is clear that the capability is only relevant to a single node then it is proposed to be added in the capabilities for that node. In cases where it is less clear, and it may be beneficial for both nodes to have the information, and for capabilities that are specific to EN-DC (e.g. SRB3) then it is proposed to include them into UE-MRDC-Capability. This seems the safest approach and also forward compatible to NE-DC. With this principle besides the following capabilities which seems clear it is only relevant to a single node, it is proposed to include other capabilities into UE-MRDC-Capability. 

· Only LTE related capability: NR measurements and reporting (at least periodical reporting) in LTE connected mode and measurement reporting event B1 for NR in LTE connected.

· Only NR related capability: NR intra-F and inter-F measurements and reporting (at least periodical reporting), NR measurement reporting for event A series

[P10]: Agree with the principle that in cases where it is clear that the capability is only relevant to a single node then it is added in the capabilities for that node. In cases where it is less clear, and it may be beneficial for both nodes to have the information, and for capabilities that are specific to EN-DC then it is added in UE-MRDC-Capability.
[P11]: Include NR measurements and reporting (at least periodical reporting) in LTE connected mode and measurement reporting event B1 for NR into LTE connected in UE-EUTRA-Capability.

[P12]: Include NR intra-F and inter-F measurements and reporting (at least periodical reporting) and NR measurement reporting for event A series into UE-NR-Capability. 

[P13]: Include other capabilities besides proposed in P11 and P12 in the table 1 into UE-MRDC-Capability.

For number of supported MCG, SCG or split bearers, it was identified that we need more discussion in order to decide whether it needs to be signaled as a UE capability. Main issue was how many DRBs will be defined and if large number of DRBs are defined, it would be good to inform it as a UE capability. It was agreed DRB id space in NR RRC is 32 although there was no any explicit agreement on the max number of DRBs. We assume the number of DRBs will be defined between 8 and 32 and considering NOT all DRBs may be supported in the initial EN-DC deployments, it will be good to signal number of EN-DC bearers supported by the UE and to define the minimum number of EN-DC bearers the UE shall support, which is similar to what we did in LTE release 8. 
[P14]: Include number of MCG, SCG and split bearers supported by the UE into UE-MRDC-Capability.
[P15]: Define the minimum number of MCG, SCG and split bearers the UE shall support. 

For the need of separate capability parameters for FDD and TDD, we assume we need to consider both the difference of deployment timeline between FDD and TDD, and the difference of a feature when it is applied to FDD and TDD. For the difference of deployment timeline between FDD and TDD, it is questioned whether it should be considered in RAN WG2 or rely on the RAN discussion. For the difference of a feature when it is applied to FDD and TDD, in our view there would be no much difference on L2 common capabilities (i.e. MAC-Parameters, RLC-Parameters and PDCP-Parameters) besides C-DRX related capabilities, continueROHC-Context and volteOverNR-PDCP due to the difference of frame structure or not simple function which may be related with others. For bearer and measurement related capabilities, we may need further discussion whether we need separate capability parameters for FDD and TDD. 
[P16]: No separate capability parameters for FDD and TDD on dataRateDRB-IP, supportedROHC-Profiles, maxNumberROHC-ContextSessions, uplinkOnlyROHC-Profiles and outOfOrderDelivery, shortSN in PDCP-Parameters, amWithShortSN, umWithShortSN and umWIthLongSN in RLC-Parameters, and lcp-Restriction, skipUplinkTxDynamic, logicalChannelSR-DelayTimer, numberOfSR-Configurations and numberOfConfiguredGrantConfigurations in MAC-Parameters. 

[P17]: Discuss whether separate capability parameters for FDD and TDD is required for continueROHC-Context and volteOverNR-PDCP in PDCP-Parameters, C-DRX related capabilities in MAC-Parameters, bearer and measurement related capabilities. 

For the features with the need of a UE capability signaling, it is an issue whether to define mandatory feature with IOT indication or optional feature. It will be not an easy job. However at least we may be able to make a determination on easy cases. For difficult cases, we can rely on RAN discussion and decision. In general a basic decision criterion between mandatory and optional will be whether it is essential to implement for the initial EN-DC deployments. 

[P18]: Start the email discussion to determine whether mandatory with IOT indication or optional for the features with the need of a UE capability signaling.  
[P19]: Agree that a basic decision criterion between mandatory and optional is whether it is essential to implement for the initial EN-DC deployments. 

2.7 Addition of L1 capabilities

L1 feature list and the associated capabilities are under RAN1/4 discussion so we should wait for RAN1/4 inputs.
[P20]: Wait for RAN1/4 inputs on L1 capabilities. 

2.8 RAT-types for UE capabilities
The current TS38.306 includes NR and MRDC RAT-type for UE capabilities with the remark “FFS utra, geran-cs, geran-ps and cdma2000-1XRTT”. Based on [10], we assume there is no need to consider UTRA, GERAN-CS, GERAN-PS and CDMA2000-1XRTT RAT types for UE capabilities. 
[P21]: Not consider UTRA, GERAN-CS, GERAN-PS and CDMA RAT types for UE capabilities. 

2.9 Update of max data rate formula

RAN1 had further discussion on max data rate formula and the update is sent to RAN2 [11]. Section 4.1.2, TS38.306 should be updated according to RAN1 agreement. 

[P22]: Update 4.1.2 TS38.306 according to RAN1 LS [11]. 
2.10 Open issue of L2 buffer size calculation
The current TS38306 includes the remark “RTT values will be added once decided”. It is under email discussion [12] so we should wait for email conclusion first. 

[P23]: Wait for email conclusion for the issue 2.10
2.11 Others

During the email discussion on the current TS38.306, it was suggested to form table format for capability parameters and in our view it sounds good suggestion considering many parameters have simple description/definition, TS38.306 replaces ASN.1 field descriptions which follows table format, and with the table format the specification can provide more compact and readability. 

[P24]: Update TS38.306 with capability parameters with the table format. 

3. Conclusion
In this contribution we provided proposals on the open issues indicated in [1]. In summary: 
· Based on the P1 and P23, RAN2 is asked to wait for email conclusion for the following issues: 

· DL and UL decoupling option in BC

· How to address NC CA in relation to carrier separation?

· Where to include BPC association between LTE and NR in UE-MRDC-Capability?

· RTT values for L2 buffer size calculation

· Based on the P2, P7, P8, P9 and P20, RAN2 is asked to wait for RAN1/4 inputs for the following issues: 

· Whether to include intraBandSimultaneousTxRx per BC or per UE?
· How to signal supported max channel BW, CA-BandwidthClass and supportedBWPerCC?

· How to signal modulationOrder and subCarrierSpacing?

· How to signal MIMO capabilities for band combinations that have RF constraints? 

· Addition of L1 capabilities

· For other open issues, RAN2 is asked to discuss the following proposals:  
· P3: Relocate intra-BandAsyncFDD into RF-Parameters-MRDC. 

· P4: Discuss whether intraBandAsyncFDD is signaled per UE or per BC. If still no consensus, RAN2 is asked to send LS to RAN4 to be confirmed. 

· P5: Add clarification multipleTimingAdvance is mandatory for EN-DC band combinations so capability signaling is not presented for EN-DC band combinations. 

· P6: Include multipleTimingAdvance per band combination for NR CA band combinations. 

· P10: Agree with the principle that in cases where it is clear that the capability is only relevant to a single node then it is added in the capabilities for that node. In cases where it is less clear, and it may be beneficial for both nodes to have the information, and for capabilities that are specific to EN-DC then it is added in UE-MRDC-Capability.

· P11: Include NR measurements and reporting (at least periodical reporting) in LTE connected mode and measurement reporting event B1 for NR into LTE connected in UE-EUTRA-Capability.
· P12: Include NR intra-F and inter-F measurements and reporting (at least periodical reporting) and NR measurement reporting for event A series into UE-NR-Capability. 

· P13: Include other capabilities besides proposed in P11 and P12 in the table 1 into UE-MRDC-Capability.
· P14: Include number of MCG, SCG and split bearers supported by the UE into UE-MRDC-Capability.

· P15: Define the minimum number of MCG, SCG and split bearers the UE shall support. 

· P16: No separate capability parameters for FDD and TDD on dataRateDRB-IP, supportedROHC-Profiles, maxNumberROHC-ContextSessions, uplinkOnlyROHC-Profiles and outOfOrderDelivery, shortSN in PDCP-Parameters, amWithShortSN, umWithShortSN and umWIthLongSN in RLC-Parameters, and lcp-Restriction, skipUplinkTxDynamic, logicalChannelSR-DelayTimer, numberOfSR-Configurations and numberOfConfiguredGrantConfigurations in MAC-Parameters. 

· P17: Discuss whether separate capability parameters for FDD and TDD is required for continueROHC-Context and volteOverNR-PDCP in PDCP-Parameters, C-DRX related capabilities in MAC-Parameters, bearer and measurement related capabilities. 
· P18: Start the email discussion to determine whether mandatory with IOT indication or optional for the features with the need of a UE capability signaling.
· P19: Agree that a basic decision criterion between mandatory and optional is whether it is essential to implement for initial EN-DC deployments. 

· P21: Not consider UTRA, GERAN-CS, GERAN-PS and CDMA RAT types for UE capabilities. 

· P22: Update 4.1.2 TS38.306 according to RAN1 LS [11].

· P24: Update TS38.306 with capability parameters with the table format.
In addition RAN2 is asked to see the TS38.306 CR [13] on P5, P6, P16, P22 and P24. 
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