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1. Introduction
At RAN2#99bis, RAN2 discussed several aspects on UE capabilities and agreed to have the following email discussion: 
[99bis#28][NR] UE capability ASN.1 structure (Intel)
	Progress the ASN.1 structure for UE capabilities in NR and LTE RRC spec and the corresponding field descriptions.
	Intended outcome: TP to next meeting
	Deadline:  Thursday 2017-11-09
In details, the following issues will be covered in this email discussion: 
· ASN.1 structure of decoupling of DL and UL bands
· ASN.1 structure and UE capability transfer procedure for MR-DC band combination
· ASN.1 structure on BPC
· SUL capability aspects
2. Discussion
[bookmark: Proposal_Pattern_Length]2.1 ASN.1 structure of decoupling of DL and UL bands:
ASN.1 structure for decoupling of DL and UL bands were discussed by the email discussion [1] before RAN2#99bis and online discussion at RAN2#99bis. However it was not concluded. Please see the following part of RAN2#99bis Chairman Notes for remind: 
R2-1710609	Email discussion report on [99#24][NR] Decoupling DL band and UL bands	Intel Corporation	discussion	Rel-15	NR_newRAT-Core
=>	Noted

R2-1710691	Further analysis on decoupling DL and UL bands	Intel Corporation	discussion	Rel-15	NR_newRAT-Core
-	DOCOMO think in the email most companies preferred approach 1 and think this could be a viable option. Think it also depends whether the some things such as MIMO capability is included in the BC. 
-	Intel think we need to consider if option 3 has a problem with duplicating capabilities. The MIMO aspects needs to be discussed based on other email but think MIMO should be in the BC.
=>	Comeback to discussion after other capability discussion
-	Update from offline: Other discussions have not progressed enough to continue this discussion.
=>	Can be discussed as part of the UE capability email discussion.

Since key issues were already discussed by the previous email discussion and some dependency issues (e.g. whether MIMO capability is included in the BC) were already discussed at RAN2#99bis, it would be good to directly check companies’ preferred option out of the discussed options. Three options were copied from email discussion [1] below. Note compared to the one from [1], there is some modification in ASN.1 for clearer comparison.
Option1: The following example structure is a modified version from the proposed structure in [2]. In each band combination, there is one DL band combination and a set of UL band combinations (UL-BC-List IE in the example) that can be combined with the DL band combination. maxUL-Bandcombinations of UL BCs can be included. With UL-BC-List, it includes corresponding bwClassUL and UL related capabilities. In LTE case, multiple Timing advance capability can be an example of UL capability.
BandCombination_List ::= SEQUENCE (SIZE (1..maxDL-BandCombination)) OF BandCombination

BandCombination ::= SEQUENCE {
	bandsDL = [BandX, BandY, BandZ],
	bwClassDL = [C,A,A],		
	UL-BC-List = SEQUENCE (SIZE (1.. maxUL-BandCombinations)) OF UL-BandCombination
}
 
UL-BandCombination ::= SEQUENCE {
	bwClassUL = [A,A,-],  
}

Option2: Alternative structure is based on a proposal in [3]. Three band combinations IE groups (1) DL BC, 2) UL BC and 3) DL/UL BC are defined. DL BC includes UE capabilities which are defined per DL band/DL BC. UL BC includes UE capabilities which are defined per UL Band/UL BC. All remaining UE capabilities which are defined per DL/UL BC, are included in DL/UL BC. In each DL BC and UL BC, an Index is included and this index is used in DL/UL BC to link to the corresponding DL BC and UL BC. UL-BC-List is introduced to indicate multiple UL BCs per DL BC similar to option1.
BC_ParameterDL_List ::= SEQUENCE (SIZE (1..maxDL-BandCombination)) OF BC_ParameterDL
BC_ParameterUL_List ::= SEQUENCE (SIZE (1..maxUL-BandCombination)) OF BC_ParameterUL
BandCombination_List ::= SEQUENCE (SIZE (1..maxDL-BandCombination)) OF BandCombination

BC_ParameterDL ::= SEQUENCE {
	bandsDL = [BandX, BandY, BandZ],
    bwClassDL = [C,A,A]                            
}

BC_ParameterUL ::= SEQUENCE {
    bandsUL = [BandX, BandY],
	bwClassUL = [A,A]  
}

BandCombination ::= SEQUENCE {
	bc_ParameterDL_Index,	// Index = order  
	UL-BC-List = SEQUENCE (SIZE (1.. maxUL-BandCombinations)) OF bc_ParameterUL_Index
}

Option3: The combination between option1 and option2. It only has UL index (as the format of BIT STRING).  
BC_ParameterUL_List ::= SEQUENCE (SIZE (1..maxUL-BandCombination)) OF BC_ParameterUL
BandCombination_List ::= SEQUENCE (SIZE (1..maxDL-BandCombination)) OF BandCombination

BC_ParameterUL ::= SEQUENCE {
	bandsUL = [BandX, BandY],
	bwClassUL = [A,A]
}

BandCombination ::= SEQUENCE {
	bandsDL = [BandX, BandY, BandZ],
	bwClassDL = [C,A,A],                           
	ul-BC-List = BIT STRING (SIZE (1.. maxUL-BandCombinations))	
} 

Q1: Companies are encouraged to provide the input on the preferred option out of three options above.
	Option1
(List company name)
	Option2
(List company name)
	Option3
(List company name)
	No strong preference
(List company name)
	Additional comments

	NTT DOCOMO
	
	
	
	Given that RAN2 aims to take capability signalling away from the band combination, the advantage of Option 2/3 is diminishing?

	
	
	Qualcomm Incorporated
	
	We think using a list of indexes to UL band combination, as opposed to the BIT STRING, is better in term of overhead, because the UE may support a large number of UL band combinations, while the number of UL band combinations linked to a DL band combination is rather limited.

	
	
	Huawei, HiSilicon
	
	As in discussion [99#24] previously, Option 3 avoids the duplication of UL BC information.  The only duplication should be if we have different DL capabilities (other than MIMO) for the same DL BC depending on the UL BC.

	
	
	MediaTek
	
	We believe bit string is the most efficient way to avoid UL BC across DL BC.

	Ericsson
	
	
	
	Options 2 and 3 may result in a lot of overhead: Example: A UE supports in total 10 bands and UL CA of any 3 out of those 10 bands. It might advertise up to 120 UL BCs (without any fallback BCs!). Hence, the ul-BC-List bit string has to be 128 bit. If this UE supports DL CA of any 5 bands, it advertises up to 252 DL band combinations (without any fallback BCs!). Hence, the 128-bit bit-string would be repeated up to 252 times, i.e., 4000 Byte. Furthermore, the band numbers (BandX, BandY) would be listed both in the DL and in the UL BCs

	Nokia
	Nokia
	-
	
	- Option 1 clearly provides the baseline gain from the reference signalling model in LTE.
- An example (256 combinations of DL and 32 combinations of UL band parameters): Assume for each DL entry there are at least 2 or 3 UL combinations possible:
Option 2: Size of Band Combination entry in bits (8 bits DL index + 5*3 UL index)  23 bits
Option 3: Each Band Combination entry requires 8 bits + 5 bits  13 bits)
It seems difficult how UE can partially fill in bitmap when asked to only report subset of band combinations.
 Essentially the bit string fixes a position for the UL-BC and then the order is fixed so partial reporting does not seem to be allowed. If the number of UL-BCs are very high then the bit string approach is attractive and the indexing approach starts becoming prohibitive.
Conversely, for small number of UL-BCs, the difference between Option 2 and 3 is not much.
One issue with Option 3 is that the bit map cannot reflect unambiguously when the network is requesting a subset of BCs, if a UL-BC is supported or not (a 0 is indicated in the bitmap and cannot clearly discriminate if the UE did not support the UL BC or did not simply fill it because the network asked it to be filtered away).
We support Option 2 because it is easier to extend to changes in the future compared to Option 3.
Note: FFS how fallback combinations are indicated



[Observation1]: Based on the companies’ inputs, there is no clear majority companies’ preference. However option2 has only one supporting company out of seven companies, so RAN2 is asked to continue the discussion to select the preferred option between option1 and option3.  
[Proposal1]: RAN2 is asked to continue the discussion to select the preferred option between option1 and option3 for decoupling of DL and UL bands.

2.2 ASN.1 structure and UE capability transfer procedure for MR-DC band combination:
High-level principle of ASN.1 structure for MR-DC band combination was discussed at RAN2#99bis [4][5] and some agreements were made. Please see the following part of RAN2#99bis Chairman Notes for remind:
R2-1710632	Email Disc on [99#25][NR] Capability coordination - Part 1	Intel Corporation	discussion	Rel-15	NR_newRAT-Core
Agreements
1	MR-DC band combination consists of list of MR-DC band combination parameter(s) and each MR-DC band combination parameter consists of list of band parameter(s) where each band parameter is chosen from CHOICE of LTE and NR band.   
2	MR-DC band combination is signalled as a separate container from LTE and NR capability container and both nodes need to interpret the container. 
2a	MN can request that the UE provides this container (separate request from the request for UE to provide other RAT capabilities)
3	MR-DC band combination is specified in NR RRC. 
4	The ASN.1 example shown in the paper can be considered as starting point (EN-DC corrected to MR-DC)

R2-1710116	TP on UE capability structure and retrieval procedures	NTT DOCOMO, INC.	pCR	Rel-15	38.331	0.0.5	NR_newRAT-Core
=>	TPs can be updated to take into account any agreements from this meeting, consistency with previous agreements checked, and be used as starting point in the email discussion.

This email discussion is to make a TP on ASN.1 structure of MR-DC band combination and the corresponding procedure based on the agreements above. The baseline TP for the discussion is a little modified version from [5]. Note the initial TP is drafted with the following remarks:
a.	UE capability transfer procedures for NR standalone are described in TP to 38.331 to ensure the consistency between EN-DC and NR.
b.	The following agreements made at NR AH#2 are reflected into both 36.331 and 38.331.
-	NR will support gNB requested band combination signalling.
-	For gNB requested band combination signalling the gNB can provide super-set BCs.
-	UE can skip subset of band combinations if corresponding UE capabilities are the same.
It is understood that the agreed functionality is the same as specified Rel-14 LTE, i.e. diffFallbackCombReport-r14. The attached TP applies this functionality to EN-DC as well as NR standalone.
c.	A separate UE capability IE for MR-DC is defined in 38.331.
d.	Procedure text on NR UE capability and MR-DC capability are described in 38.331. 36.331 merely refers to the corresponding sub-clause in 38.331

2.2.1 ASN.1 structure of MR-DC band combination (38.331): 

	The First Change


[bookmark: _Toc491180900][bookmark: _Toc493510600]6.2	RRC messages
6.2.1	General message structure
<< skip unrelevant part >>
[bookmark: _Toc477882443][bookmark: _Toc491180898][bookmark: _Toc493510598]–	DL-DCCH-Message
The DL-DCCH-Message class is the set of RRC messages that may be sent from the network to the UE on the downlink DCCH logical channel.
-- ASN1START
-- TAG-DL-DCCH-MESSAGE-START

DL-DCCH-Message ::= SEQUENCE {
	Message											DL-DCCH-MessageType
}

DL-DCCH-MessageType ::= CHOICE {
	c1						CHOICE {
		rrcReconfiguration							RRCReconfiguration,
		spare15 NULLueCapabilityEnquiry				UECapabilityEnquiry, 
		spare14 NULL, spare13 NULL,
		spare12 NULL, spare11 NULL, spare10 NULL,
		spare9 NULL, spare8 NULL, spare7 NULL,
		spare6 NULL, spare5 NULL, spare4 NULL,
		spare3 NULL, spare2 NULL, spare1 NULL
	},
	messageClassExtension	SEQUENCE {}
}

-- TAG-DL-DCCH-MESSAGE-STOP
-- ASN1STOP

[bookmark: _Toc477882445][bookmark: _Toc491180899][bookmark: _Toc493510599]–	UL-DCCH-Message
The UL-DCCH-Message class is the set of RRC messages that may be sent from the UE to the network on the uplink DCCH logical channel.
-- ASN1START
-- TAG-UL-DCCH-MESSAGE-START

UL-DCCH-Message ::= SEQUENCE {
	Message											UL-DCCH-MessageType
}

UL-DCCH-MessageType ::= CHOICE {
	c1						CHOICE {
		measurementReport							MeasurementReport,
		rrcReconfigurationComplete					RRCReconfigurationComplete,
		spare 14 NULLueCapabilityInformation		UECapabilityInformation, 
		spare13 NULL, spare12 NULL,
		spare11 NULL, spare10 NULL, spare9 NULL,
		spare8 NULL, spare7 NULL, spare6 NULL,
		spare5 NULL, spare4 NULL, spare3 NULL,
		spare2 NULL, spare1 NULL
	},
	messageClassExtension	SEQUENCE {}
}

-- TAG-UL-DCCH-MESSAGE-STOP
-- ASN1STOP

	The Next Change


6.2.2	Message definitions
<< skip irrelevant part >>
[bookmark: _Toc487673501]–	UECapabilityEnquiry
The UECapabilityEnquiry message is used to request the transfer of UE radio access capabilities for NR as well as for other RATs.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: NG-RAN to UE
UECapabilityEnquiry message
-- ASN1STA
-- TAG-UECAPABILITYENQUIRY-START

UECapabilityEnquiry ::=	SEQUENCE {
	rrc-TransactionIdentifier		RRC-TransactionIdentifier,
	criticalExtensions				CHOICE {
		ueCapabilityEnquiry			UECapabilityEnquiry-IEs,
		criticalExtensionsFuture		SEQUENCE {}
	}
}

UECapabilityEnquiry-IEs ::=	SEQUENCE {
	ue-CapabilityRequest		UE-CapabilityRequest,
	requestBandCombList			BandCombinationList			OPTIONAL,
	nonCriticalExtension			SEQUENCE {}						OPTIONAL
}

UE-CapabilityRequest ::=	SEQUENCE (SIZE (1..maxRAT-Capabilities)) OF RAT-Type

-- TAG-UECAPABILITYENQUIRY-STOP
-- ASN1STOP

[bookmark: _Toc487673502]–	UECapabilityInformation
The UECapabilityInformation message is used to transfer of UE radio access capabilities requested by the NG‑RAN.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: UE to NG-RAN
UECapabilityInformation message
-- ASN1STA
-- TAG-UECAPABILITYINFORMATION-START

UECapabilityInformation ::=			SEQUENCE {
	rrc-TransactionIdentifier			RRC-TransactionIdentifier,
	criticalExtensions					CHOICE {
		ueCapabilityInformation			UECapabilityInformation-IEs,
		criticalExtensionsFuture			SEQUENCE {}
	}
}

UECapabilityInformation-IEs ::=	SEQUENCE {
	ue-CapabilityRAT-ContainerList		UE-CapabilityRAT-ContainerList,
	nonCriticalExtension					SEQUENCE {}								OPTIONAL
}

-- TAG-UECAPABILITYINFORMATION-STOP
-- ASN1STOP

	The Next Change


[bookmark: _Toc493510611]6.3.3	UE capability information elements
[bookmark: _Toc487673705]–	UE-CapabilityRAT-ContainerList
The IE UE-CapabilityRAT-ContainerList contains a list of containers, one for each RAT for which UE capabilities are transferred, if any.
UE-CapabilityRAT-ContainerList rmation element
-- ASN1STA

UE-CapabilityRAT-ContainerList ::=SEQUENCE (SIZE (0..maxRAT-Capabilities)) OF UE-CapabilityRAT-Container

UE-CapabilityRAT-Container ::= SEQUENCE {
	rat-Type							RAT-Type,
	ue-CapabilityRAT-Container			OCTET STRING
}

-- ASN1STOP

[bookmark: _Toc487673706]–	UE-NR-Capability
The IE UE-NR-Capability is used to convey the NR UE Radio Access Capability Parameters, see TS 38.306 [yy].
UE-NR-Capability rmation element
-- ASN1STA

UE-NR-Capability ::=			SEQUENCE {
	-- FFS
}

--ASN1STOP

–	UE-MRDC-Capability
The IE UE-MRDC-Capability is used to convey the UE Radio Access Capability Parameters for MR-DC, see TS 38.306 [yy].
UE-MRDC-Capability rmation element
-- ASN1STA

UE-MRDC-Capability ::=			SEQUENCE {
	rf-Parameters	RF-Parameters,
}

RF-Parameters ::=	SEQUENCE {
	supportedBandCombination	SupportedBandCombination	OPTIONAL,
}

SupportedBandCombination ::= SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination

BandCombination ::= SEQUENCE {
	bandCombinationDL	BandCombinationDL		-- FFS OPTIONAL,
	bandCombinationUL	BandCombinationUL		OPTIONAL,
	-- FFS once ASN.1 for decoupling DL and UL is decided
}

BandCombinationDL ::= SEQUENCE (SIZE (1..maxSimultaneousBands)) OF BandParametersDL

BandParametersDL ::= CHOICE {
	bandParametersDL-EUTRA	BandParametersDL-EUTRA,	Comment by Nathan Tenny: Hyphenation mistake fixed here and below
	bandParametersDL-NR		BandParametersDL-NR
}

BandParametersDL-EUTRA ::= SEQUENCE {
	bandEUTRA				FreqBandIndicatorEUTRA,
	ca-BandwidthClassDL		CA-BandwidthClass
}

BandParametersDL-NR ::= SEQUENCE {
	bandNR					FreqBandIndicatorNR,
	ca-BandwidthClassDL		CA-BandwidthClass
}

BandCombinationUL ::= SEQUENCE (SIZE (1..maxSimultaneousBands)) OF BandParametersUL

BandParametersUL ::= SEQUENCE {
	-- FFS once ASN.1 for decoupling DL and UL is decided
}

--ASN1STOP


–	BandCombinationList
The IE BandCombinationList contains a list of NR CA and/or MR-DC band combinations.
BandCombinationList rmation element
-- ASN1STA

BandCombinationList ::=	SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination

BandCombination ::= SEQUENCE {	Comment by Nathan Tenny: Huawei/HiSilicon: This and its child IEs are duplicates from the above section.  We assume the intention is to reuse the same band combination IEs for the enquiry and the reply as done in LTE, so the redundant IEs should just be deleted in one of the two places.
	bandCombinationDL	BandCombinationDL		-- FFS OPTIONAL,
	bandCombinationUL	BandCombinationUL		OPTIONAL,
	-- FFS once ASN.1 for decoupling DL and UL is decided
}

BandCombinationDL ::= SEQUENCE (SIZE (1..maxSimultaneousBands)) OF BandParametersDL

BandParametersDL ::= CHOICE {
	bandParametersDL-EUTRA	BandParametersDL-EUTRA,
	bandParametersDL-NR		BandParametersDL-NR
}

BandParametersDLEUTRA ::= SEQUENCE {
	bandEUTRA				FreqBandIndicatorEUTRA,
	ca-BandwidthClassDL		CA-BandwidthClass
}

BandParametersDLNR ::= SEQUENCE {
	bandNR					FreqBandIndicatorNR,
	ca-BandwidthClassDL		CA-BandwidthClass
}

BandCombinationUL ::= SEQUENCE (SIZE (1..maxSimultaneousBands)) OF BandParametersUL

BandParametersUL ::= SEQUENCE {
	-- FFS once ASN.1 for decoupling DL and UL is decided
}

-- ASN1STOP

[bookmark: _Toc487673700]–	RAT-Type
The IE RAT-Type is used to indicate the radio access technology (RAT), including NR, of the requested/ transferred UE capabilities.
RAT-Type rmation element
-- ASN1STA

RAT-Type ::=	ENUMERATED {nr, mrdc, eutra, spare1, ...}

-- FFS utra, geran-cs, geran-ps and cdma2000-1XRTT
-- ASN1STOP


	End of Changes



Q2: Companies are encouraged to provide the input/correction on the proposed ASN.1 above. Please add/correct directly into the TP if possible.
[Qualcomm Incorporated]
· The values for CA bandwidth class are going to be different between E-UTRA and NR. For example, NR bandwidth class will support larger bandwidth and more value options. So the same CA-BandwidthClassDL-r15 won’t be able to be used for LTE and NR.
· [bookmark: _Hlk498437599]What is functional difference between UE-MRDC-Capability and BandCombinationList? 
[MediaTek] same question as on the difference between UE-MRDC-Capability and BandCombinationList
[Ericsson] 
- At least “Option 1” (several UL BCs per DL BCs) is not well represented by the ASN.1 above. We will try to provide that soon. 
- -r15 must be removed from all 38.331 fields and types (first release of the specification)
- We assume that the BandCombinationList is meant to be used for requestedBandCombinations?! If so, it appears to add quite a lot of complexity and dependencies in particular for EN-DC (further below). Maybe we should reconsider whether that mechanism is really useful. At least we should now focus on the actual structure of the UE capabilities, i.e., on UE-MRDC-Capability
[Nokia]
We have a question for clarification: UE-MRDC-Capability information element and BandCombinationList information element both have BandCombination-r15 parameter. Why is the BandCombinationList IE repeating the same IEs under BandCombination-r15 parameter rather than reusing them?

[Proposal2a]: To update the TP for MR-DC band combination: 
· All editorial corrections that directly provided to TP
· BandCombinationList is reused in UE-MRDC-Capability 
Note the current ASN.1 does not capture DL and UL decoupling aspect [TBD once the issue is resolved]. 
[Proposal2b]: To further discuss the need of separate IE for CA bandwidth class for EUTRA and NR

2.2.2 UE capability transfer procedure (38.331):
	The First Change


[bookmark: _Toc493510578]5.6	UE capabilities
[bookmark: _Toc493510579]5.6.1	UE capability transfer
5.6.1.1	General
[bookmark: _MON_1567844502]
Figure 5.6.1.1-1: UE capability transfer
The purpose of this procedure is to transfer UE radio access capability information from the UE to NG-RAN.
5.6.1.2	Initiation
NG-RAN initiates the procedure to a UE in RRC_CONNECTED when it needs (additional) UE radio access capability information.
5.6.1.3	Reception of the UECapabilityEnquiry by the UE
The UE shall set the contents of UECapabilityInformation message as follows:
1>	if the ue-CapabilityRequest includes nr:
2>	include the UE-NR-Capability within a ue-CapabilityRAT-Container and with the rat-Type set to nr;
2>	include CA band combinations supported by the UE into supportedBandCombination as specified in 5.6.1.4;
1>	if the ue-CapabilityRequest included mrdc:
2>	include the UE-MRDC-Capability within a ue-CapabilityRAT-Container and with the rat-Type set to mrdc;
2>	include MR-DC band combinations supported by the UE into supportedBandCombination as specified in 5.6.1.4;
1>	submit the UECapabilityInformation message to lower layers for transmission, upon which the procedure ends;
5.6.1.4	Compilation of band combinations supported by the UE
The UE shall:
1>	if the UECapabilityEnquiry message includes requestedBandCombList:
2>	for each band combination indicated in requestBandCombList:
3>	include the band combination supported by the UE into supportedBandCombination;
	Comment by Nathan Tenny: As previously included in R2-1710116, we understand this should be part of the baseline for discussion	Comment by Ericsson: We disagree. The separation of baseband capabilities from band combinations is meant to avoid fallback band combinations. 
1>	else:
2> include all band combinations supported by the UE into supportedBandCombination
	End of Changes



Q3: Companies are encouraged to provide the input/correction on the proposed UE capability transfer procedure above. Please add/correct directly into the TP if possible.
[Qualcomm Incorporated]
· It should be clarified 1) how the UE indicates it supports only EN-DC among MR-DC options, and 2) how / whether the network can request UE capabilities for different MR-DC architecture options independently.
[MediaTek] eutra is included in RAT type, but corresponding processing is missing.
[Ericsson]: 
- We would like to inherit from LTE also the possibility to request band combinations using certain bands (instead of requesting the explicit band combinations). As can be seen in this document, requesting BandCombinations by providing a list of BandCombinations is fairly complex and requires a lot of DL signalling.
- Regarding QC’s comment: We think the intention in this document is that the NR-SA combinations (if any) will be listed in the UE-NR-Capability whereas the EN-DC/NE-DC combinations are in UE-MRDC-Capability. But in addition we must probably have means to distinguish a UE supporting ME-DC from a UE supporting EN-DC. We assumed that the supportedBandList in the NR capabilities will indicate the bands in which the UE can operate NR-SA. 
[Nokia]
In section 5.6.1.4 it is not clear how the UE fills in the band combination entries in its response message: Would UE match the network requested BC exactly, or also consider the fallback combinations (given that the agreement is for the super-set BCs)? To clarify the comment further, let’s consider the following example as part of a capability request procedure triggered by the network:
Step 1: NW requests UE to provide supported band combinations with requestBandCombList containing a single entry for BC with 5DL+3UL. Let’s call this BC_X
Step 2: UE does not support BC_X but does support BC Y with 4DL+2UL, and BC_Y is a fallback of BC_X.
In its response, what does the UE include in supportedBandCombination (i.e. how would it interpret the highlighted procedural text in this case)?
We think the following is the intention of the procedural text:
1>	if the UECapabilityEnquiry message includes requestBandCombList:
2>	for each band combination indicated in requestBandCombList:
	3> if the UE supports the request band combination or any of the fallback band combinations (i.e. at least one of them):
4>	include the band combinations supported by the UE into supportedBandCombination;

[Proposal3a]: To update the TP on the procedure of UE capability transfer: 
· Procedure for eutra is added.
· Procedure for fallback band combination is added.
 [Proposal3b]: To further discuss the issues: 
· How to distinguish EN-DC band combination from NE-DC band combination? 
· Need to request band combination based on requested bands

2.2.3 Field descriptions (38.306):
Please note here we only focus on the field descriptions, which will be reflected in the proper section of 38.306.  
	UECapabilityEnquiry field descriptions

	requestBandCombList
List of NR CA and/or MR-DC band combinations for which the UE is requested to provide its supported band combination for each band combination indicated in the list. 

	ue-CapabilityRequest
List of the RATs for which the UE is requested to transfer the UE radio access capabilities i.e. NR, MRDC, EUTRA.



	UECapabilityRAT-ContainerList field descriptions

	ueCapabilityRAT-Container
Container for the UE capabilities of the indicated RAT. The encoding is defined in the specification of each RAT:
For NR: the encoding of UE capabilities is defined in UE-NR-Capability.
For MRDC: the encoding of UE capabilities is defined in UE-MRDC-Capability
For E‑UTRA: the octet string contains the UE-EUTRA-Capability as defined in TS 36.331 [xx]. 



	UE-MRDC-Capability field descriptions

	supportedBandCombination
Includes the supported CA and/or MR-DC band combinations. 

	bandParameters
Indicates the supported parameters for the band.



Q4: Companies are encouraged to provide the input/correction on the proposed field descriptions above. Please add/correct directly into the TP if possible.
[Qualcomm Incorporated]
· The ASN.1 definition for requestBandCombList in 38.331 is not clear. The intention is probably to use BandCombinationList defined further above?
[Ericsson] 
- As said above, we would like to inherit also the possibility to request band combinations using certain bands (instead of requesting the explicit band combinations).
- We think the field should be called “requestedBandCombList”.

[Proposal4]: To update the TP on the field descriptions: 
· Rename requestBandCombList to requestedBandCombList
· Add the description aligned with procedure for fallback band combination
· Field descriptions for UECapabilityEnquiry and UECapabilityRAT-ContainerList are included into TS38.331 ASN.1
· Description for supportedBandCombination is included into TS38.306

2.2.4 Change of LTE RRC (36.331):
	The First Change


[bookmark: _Toc494149797]5.6.3.3	Reception of the UECapabilityEnquiry by the UE
The UE shall:
1>	for NB-IoT, set the contents of UECapabilityInformation message as follows:
2>	include the UE Radio Access Capability Parameters within the ue-Capability-Container;
2>	include ue-RadioPagingInfo;
2>	submit the UECapabilityInformation message to lower layers for transmission, upon which the procedure ends;
1>	else, set the contents of UECapabilityInformation message as follows:
2>	if the ue-CapabilityRequest includes eutra:
3>	include the UE-EUTRA-Capability within a ue-CapabilityRAT-Container and with the rat-Type set to eutra;
3>	if the UE supports FDD and TDD:
4>	set all fields of UECapabilityInformation, except field fdd-Add-UE-EUTRA-Capabilities and tdd-Add-UE-EUTRA-Capabilities (including their sub-fields), to include the values applicable for both FDD and TDD (i.e. functionality supported by both modes);
4>	if (some of) the UE capability fields have a different value for FDD and TDD:
5>	if for FDD, the UE supports additional functionality compared to what is indicated by the previous fields of UECapabilityInformation:
6>	include field fdd-Add-UE-EUTRA-Capabilities and set it to include fields reflecting the additional functionality applicable for FDD;
5>	if for TDD, the UE supports additional functionality compared to what is indicated by the previous fields of UECapabilityInformation:
6>	include field tdd-Add-UE-EUTRA-Capabilities and set it to include fields reflecting the additional functionality applicable for TDD;
NOTE 1:		The UE includes fields of XDD-Add-UE-EUTRA-Capabilities in accordance with the following:
-	The field is included only if one or more of its sub-fields (or bits in the feature group indicators string) has a value that is different compared to the value signalled elsewhere within UE-EUTRA-Capability;
(this value signalled elsewhere is also referred to as the Common value, that is supported for both XDD modes)
-	For the fields that are included in XDD-Add-UE-EUTRA-Capabilities, the UE sets:
-	the sub-fields (or bits in the feature group indicators string) that are not allowed to be different to the same value as the Common value;
-	the sub-fields (or bits in the feature group indicators string) that are allowed to be different to a value indicating at least the same functionality as indicated by the Common value;
3>	else (UE supports single xDD mode):
4>	set all fields of UECapabilityInformation, except field fdd-Add-UE-EUTRA-Capabilities and tdd-Add-UE-EUTRA-Capabilities (including their sub-fields), to include the values applicable for the xDD mode supported by the UE;
3>	compile a list of band combinations, candidate for inclusion in the UECapabilityInformation message, comprising of band combinations supported by the UE according to the following priority order (i.e. listed in order of decreasing priority):
4>		include all non-CA bands, regardless of whether UE supports carrier aggregation, only:
-	if the UE includes ue-Category-v1020 (i.e. indicating category 6 to 8); or
-	if for at least one of the non-CA bands, the UE supports more MIMO layers with TM9 and TM10 than implied by the UE category; or
-	if the UE supports TM10 with one or more CSI processes;
4>	if the UECapabilityEnquiry message includes requestedFrequencyBands and UE supports requestedFrequencyBands:
5>	include all 2DL+1UL CA band combinations, only consisting of bands included in requestedFrequencyBands;
5>	include all other CA band combinations, only consisting of bands included in requestedFrequencyBands, and prioritized in the order of requestedFrequencyBands, (i.e. first include remaining band combinations containing the first-listed band, then include remaining band combinations containing the second-listed band, and so on);
4>	else (no requested frequency bands):
5>	include all 2DL+1UL CA band combinations;
5>	include all other CA band combinations;
4>	if UE supports maximumCCsRetrieval and if the UECapabilityEnquiry message includes the requestedMaxCCsDL and the requestedMaxCCsUL (i.e. both UL and DL maximums are given):
5>	remove from the list of candidates the band combinations for which the number of CCs in DL exceeds the value indicated in the requestedMaxCCsDL or for which the number of CCs in UL exceeds the value indicated in the requestedMaxCCsUL;
5>	indicate in requestedCCsUL the same value as received in requestedMaxCCsUL;
5>	indicate in requestedCCsDL the same value as received in requestedMaxCCsDL;
4>	else if UE supports maximumCCsRetrieval and if the UECapabilityEnquiry message includes the requestedMaxCCsDL (i.e. only DL maximum limit is given):
5>	remove from the list of candidates the band combinations for which the number of CCs in DL exceeds the value indicated in the requestedMaxCCsDL;
5>	indicate value in requestedCCsDL the same value as received in requestedMaxCCsDL;
4>	else if UE supports maximumCCsRetrieval and if the UECapabilityEnquiry message includes the requestedMaxCCsUL (i.e. only UL maximum limit is given):
5>	remove from the list of candidates the band combinations for which the number of CCs in UL exceeds the value indicated in the requestedMaxCCsUL;
5>	indicate in requestedCCsUL the same value as received in requestedMaxCCsUL;
4>	if the UE supports reducedIntNonContComb and the UECapabilityEnquiry message includes requestReducedIntNonContComb:
5>	set reducedIntNonContCombRequested to true;
5>	remove from the list of candidates the intra-band non-contiguous CA band combinations which support is implied by another intra-band non-contiguous CA band combination included in the list of candidates as specified in TS 36.306 [5, 4.3.5.21]:
4>	if the UE supports requestReducedFormat and UE supports skipFallbackCombinations and UECapabilityEnquiry message includes requestSkipFallbackComb:
5>	set skipFallbackCombRequested to true;
5>	for each band combination included in the list of candidates (including 2DL+1UL CA band combinations), starting with the ones with the lowest number of DL and UL carriers, that concerns a fallback band combination of another band combination included in the list of candidates as specified in TS 36.306 [5]:
6>	remove the band combination from the list of candidates;
6>	include differentFallbackSupported in the band combination included in the list of candidates whose fallback concerns the removed band combination, if its capabilities differ from the removed band combination;
4>	if the UE supports requestReducedFormat and diffFallbackCombReport, and UECapabilityEnquiry message includes requestDiffFallbackCombList:
5>	if the UE does not support skipFallbackCombinations or UECapabilityEnquiry message does not include requestSkipFallbackComb:
6>	remove all band combination from the list of candidates;
5>	for each CA band combination indicated in requestDiffFallbackCombList:
6>	include the CA band combination, if not already in the list of candidates;
6>	include the fallback combinations for which the supported UE capabilities are different from the capability of the CA band combination;
5>	include CA band combinations indicated in requestDiffFallbackCombList into requestedDiffFallbackCombList;
3>	if the UECapabilityEnquiry message includes requestReducedFormat and UE supports requestReducedFormat:
4>	include in supportedBandCombinationReduced as many as possible of the band combinations included in the list of candidates, including the non-CA combinations, determined according to the rules and priority order defined above;
3>	else
4>	if the UECapabilityEnquiry message includes requestedFrequencyBands and UE supports requestedFrequencyBands:
5>	include in supportedBandCombination as many as possible of the band combinations included in the list of candidates, including the non-CA combinations and up to 5DL+5UL CA band combinations, determined according to the rules and priority order defined above;
5>	include in supportedBandCombinationAdd as many as possible of the remaining band combinations included in the list of candidates, (i.e. the candidates not included in supportedBandCombination), up to 5DL+5UL CA band combinations, determined according to the rules and priority order defined above;
4>	else 
5>	include in supportedBandCombination as many as possible of the band combinations included in the list of candidates, including the non-CA combinations and up to 5DL+5UL CA band combinations, determined according to the rules defined above;
5>	if it is not possible to include in supportedBandCombination all the band combinations to be included according to the above, selection of the subset of band combinations to be included is left up to UE implementation;
3>	indicate in requestedBands the same bands and in the same order as included in requestedFrequencyBands, if received;
3>	if the UE is a category 0, M1 or M2 UE, or supports any UE capability information in ue-RadioPagingInfo, according to TS 36.306 [5]:
4>	include ue-RadioPagingInfo and set the fields according to TS 36.306 [5];
2>	if the ue-CapabilityRequest includes geran-cs and if the UE supports GERAN CS domain:
3>	include the UE radio access capabilities for GERAN CS within a ue-CapabilityRAT-Container and with the rat-Type set to geran-cs;
2>	if the ue-CapabilityRequest includes geran-ps and if the UE supports GERAN PS domain:
3>	include the UE radio access capabilities for GERAN PS within a ue-CapabilityRAT-Container and with the rat-Type set to geran-ps;
2>	if the ue-CapabilityRequest includes utra and if the UE supports UTRA:
3>	include the UE radio access capabilities for UTRA within a ue-CapabilityRAT-Container and with the rat-Type set to utra;
2>	if the ue-CapabilityRequest includes cdma2000-1XRTT and if the UE supports CDMA2000 1xRTT:
[bookmark: OLE_LINK105]3>	include the UE radio access capabilities for CDMA2000 within a ue-CapabilityRAT-Container and with the rat-Type set to cdma2000-1XRTT;
2>	if the ue-CapabilityRequest includes nr and if the UE supports NR:
3>	include the UE radio access capabilities for NR and set the fields according to TS 38.331 [xx] within a ue-CapabilityRAT-Container and with the rat-Type set to nr;
2>	if the ue-CapabilityRequest includes mrdc and if the UE supports MR-DC:
3>	include the UE radio access capabilities for MR-DC and set the fields according to TS 38.331 [xx] within a ue-CapabilityRAT-Container and with the rat-Type set to mrdc;
1>	submit the UECapabilityInformation message to lower layers for transmission, upon which the procedure ends;
	The Next Change


[bookmark: _Toc494150019]–	UECapabilityEnquiry
The UECapabilityEnquiry message is used to request the transfer of UE radio access capabilities for E‑UTRA as well as for other RATs.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: E‑UTRAN to UE
UECapabilityEnquiry message
-- ASN1START

UECapabilityEnquiry ::=				SEQUENCE {
	rrc-TransactionIdentifier			RRC-TransactionIdentifier,
	criticalExtensions					CHOICE {
		c1									CHOICE {
			ueCapabilityEnquiry-r8				UECapabilityEnquiry-r8-IEs,
			spare3 NULL, spare2 NULL, spare1 NULL
		},
		criticalExtensionsFuture			SEQUENCE {}
	}
}

UECapabilityEnquiry-r8-IEs ::=		SEQUENCE {
	ue-CapabilityRequest				UE-CapabilityRequest,
	nonCriticalExtension				UECapabilityEnquiry-v8a0-IEs		OPTIONAL
}

UECapabilityEnquiry-v8a0-IEs ::=	SEQUENCE {
	lateNonCriticalExtension			OCTET STRING						OPTIONAL,
	nonCriticalExtension				UECapabilityEnquiry-v1180-IEs							OPTIONAL
}

UECapabilityEnquiry-v1180-IEs ::=	SEQUENCE {
	requestedFrequencyBands-r11			SEQUENCE (SIZE (1..16)) OF FreqBandIndicator-r11							OPTIONAL,
	nonCriticalExtension				UECapabilityEnquiry-v1310-IEs 							OPTIONAL
}

UECapabilityEnquiry-v1310-IEs ::=	SEQUENCE {
	requestReducedFormat-r13			ENUMERATED {true}					OPTIONAL,	-- Need ON
	requestSkipFallbackComb-r13		ENUMERATED {true}					OPTIONAL,	-- Need ON
	requestedMaxCCsDL-r13				INTEGER (2..32)					OPTIONAL,	-- Need ON
	requestedMaxCCsUL-r13				INTEGER (2..32)					OPTIONAL,	-- Need ON
	requestReducedIntNonContComb-r13	ENUMERATED {true}					OPTIONAL,	-- Need ON
	nonCriticalExtension				UECapabilityEnquiry-v1430-IEs		OPTIONAL
}

UECapabilityEnquiry-v1430-IEs ::=	SEQUENCE {
	requestDiffFallbackCombList-r14		BandCombinationList-r14			OPTIONAL,	-- Need ON
	nonCriticalExtension				UECapabilityEnquiry-v15xy-IEs	OPTIONAL
}

UECapabilityEnquiry-v15xy-IEs ::=	SEQUENCE {
	requestBandCombList-r15				BandCombinationListMRDC-r15		OPTIONAL,
	nonCriticalExtension				SEQUENCE {}						OPTIONAL
}

UE-CapabilityRequest ::=			SEQUENCE (SIZE (1..maxRAT-Capabilities)) OF RAT-Type

-- ASN1STOP

	UECapabilityEnquiry field descriptions

	requestDiffFallbackCombList
List of CA band combinations for which the UE is requested to provide different capabilities for their fallback band combinations in conjunction with the capabilities supported for the CA band combinations in this list. The UE shall exclude fallback band combinations for which their supported UE capabilities are the same as the CA band combination indicated in this list.

	requestBandCombList
List of MR-DC band combinations for which the UE is requested to provide its supported band combination for each band combination indicated in the list.

	requestReducedFormat
Indicates that the UE if supported is requested to provide supported CA band combinations in the supportedBandCombinationReduced-r13 instead of the supportedBandCombination-r10. The E-UTRAN includes this field if requestSkipFallbackComb or requestDiffFallbackCombList is included in the message.

	requestSkipFallbackComb
Indicates that the UE shall explicitly exclude fallback CA band combinations in capability signalling. 

	ue-CapabilityRequest
List of the RATs for which the UE is requested to transfer the UE radio access capabilities i.e. E-UTRA, UTRA, GERAN-CS, GERAN-PS, CDMA2000, and MRDC.

	requestedFrequencyBands
List of frequency bands for which the UE is requested to provide supported CA band combinations and non CA bands.

	requestedMaxCCsDL, requestedMaxCCsUL
Indicates the maximum number of CCs for which the UE is requested to provide supported CA band combinations and non-CA bands.

	requestReducedIntNonContComb
Indicates that the UE shall explicitly exclude supported intra-band non-contiguous CA band combinations other than included in capability signalling as specified in TS 36.306 [5, 4.3.5.21]. 



	The Next Change


–	BandCombinationListMRDC
The IE BandCombinationListMRDC contains a list of MR-DC band combinations.
BandCombinationListMRDC rmation element
-- ASN1STA

BandCombinationListMRDC-r15 ::=	SEQUENCE (SIZE (1..maxBandComb-r13)) OF BandCombinationMRDC-r15

BandCombinationMRDC-r15 ::= SEQUENCE {
	bandCombinationDL-r15	BandCombinationDL-r15		-- FFS OPTIONAL,
	bandCombinationUL-r15	BandCombinationUL-r15		OPTIONAL,
	-- FFS once ASN.1 for decoupling DL and UL is decided
}

BandCombinationDL-r15 ::= SEQUENCE (SIZE (1..maxSimultaneousBands-r10)) OF BandParametersDL-r15

BandParametersDL-r15 ::= CHOICE {
	bandParametersDL-EUTRA-r15	BandParametersDL-EUTRA-r15,
	bandParametersDL-NR-r15		BandParametersDL-NR-r15
}

BandParametersDL-EUTRA-r15 ::= SEQUENCE {
	bandEUTRA-r15				FreqBandIndicatorEUTRA-r15,
	ca-BandwidthClassDL-r15		CA-BandwidthClass-r15
}

BandParametersDL-NR-r15 ::= SEQUENCE {
	bandNR-r15					FreqBandIndicatorNR-r15,
	ca-BandwidthClassDL-r15		CA-BandwidthClass-r15
}

BandCombinationUL-r15 ::= SEQUENCE (SIZE (1..maxSimultaneousBands-r10)) OF BandParametersUL-r15

BandParametersUL-r15 ::= SEQUENCE {
	-- FFS once ASN.1 for decoupling DL and UL is decided
}

-- ASN1STOP

	The Next Change


[bookmark: _Toc494150218]–	RAT-Type
The IE RAT-Type is used to indicate the radio access technology (RAT), including E‑UTRA, of the requested/ transferred UE capabilities.
RAT-Type information element
-- ASN1START

RAT-Type ::=						ENUMERATED {
										eutra, utra, geran-cs, geran-ps, cdma2000-1XRTT,
										spare3, spare2mrdc, spare1, ...}

-- ASN1STOP

	The Next Change


[bookmark: _Toc494150223]–	UE-CapabilityRAT-ContainerList
The IE UE-CapabilityRAT-ContainerList contains list of containers, one for each RAT for which UE capabilities are transferred, if any.
UE-CapabilityRAT-ContainerList information element
-- ASN1START

UE-CapabilityRAT-ContainerList ::=SEQUENCE (SIZE (0..maxRAT-Capabilities)) OF UE-CapabilityRAT-Container

UE-CapabilityRAT-Container ::= SEQUENCE {
	rat-Type							RAT-Type,
	ueCapabilityRAT-Container			OCTET STRING
}

-- ASN1STOP

	UECapabilityRAT-ContainerList field descriptions

	ueCapabilityRAT-Container
Container for the UE capabilities of the indicated RAT. The encoding is defined in the specification of each RAT:
For E‑UTRA: the encoding of UE capabilities is defined in IE UE-EUTRA-Capability.
For UTRA: the octet string contains the INTER RAT HANDOVER INFO message defined in TS 25.331 [19].
For GERAN CS: the octet string contains the concatenated string of the Mobile Station Classmark 2 and Mobile Station Classmark 3. The first 5 octets correspond to Mobile Station Classmark 2 and the following octets correspond to Mobile Station Classmark 3. The Mobile Station Classmark 2 is formatted as 'TLV' and is coded in the same way as the Mobile Station Classmark 2 information element in TS 24.008 [49]. The first octet is the Mobile station classmark 2 IEI and its value shall be set to 33H. The second octet is the Length of mobile station classmark 2 and its value shall be set to 3. The octet 3 contains the first octet of the value part of the Mobile Station Classmark 2 information element, the octet 4 contains the second octet of the value part of the Mobile Station Classmark 2 information element and so on. For each of these octets, the first/ leftmost/ most significant bit of the octet contains b8 of the corresponding octet of the Mobile Station Classmark 2. The Mobile Station Classmark 3 is formatted as 'V' and is coded in the same way as the value part in the Mobile station classmark 3 information element in TS 24.008 [49]. The sixth octet of this octet string contains octet 1 of the value part of Mobile station classmark 3, the seventh of octet of this octet string contains octet 2 of the value part of Mobile station classmark 3 and so on. Note.
For GERAN PS: the encoding of UE capabilities is formatted as 'V' and is coded in the same way as the value part in the MS Radio Access Capability information element in TS 24.008 [49].
For CDMA2000-1XRTT: the octet string contains the A21 Mobile Subscription Information and the encoding of this is defined in A.S0008 [33]. The A21 Mobile Subscription Information contains the supported CDMA2000 1xRTT band class and band sub-class information.
For NR: the octet string contains the UE-NR-Capability defined in TS 38.331 [xx].
For MR-DC: the octet string contains the UE-MR-DC-Capability defined in TS 38.331 [xx].



NOTE:	The value part is specified by means of CSN.1, which encoding results in a bit string, to which final padding may be appended up to the next octet boundary TS 24.008 [49]. The first/ leftmost bit of the CSN.1 bit string is placed in the first/ leftmost/ most significant bit of the first octet. This continues until the last bit of the CSN.1 bit string, which is placed in the last/ rightmost/ least significant bit of the last octet.
	End of Changes



Q5: Companies are encouraged to provide the input/correction on the proposed change of LTE RRC above. Please add/correct directly into the TP if possible.
[MediaTek] does eNB need to request NR BC?
[Ericsson]: Related to MediaTek’s comment: Wasn’t the intention to specify the MR-DC related UE capabilities primarily in the NR specification? Here it seems that the possibility to request MR-DC BandCombinations by providing BCs in DL adds a lot of complexity in LTE… and a lot of NR’ish implementation to LTE. Maybe we should reconsider whether requesting only “by frequency band” is preferable. 

[Observation2]: LTE ASN.1 and UE capability transfer aspects are included into LTE running RRC CR.  


2.3 ASN.1 structure on BPC:
High-level principle of ASN.1 structure for Baseband Processing Combination (BPC) was discussed at RAN2#99bis [6][7][8] and some agreements were made. Please see the following part of RAN2#99bis Chairman Notes for remind:
R2-1710115	Summary of email discussion [99#26][NR] Capability coordination - Part 2	NTT DOCOMO, INC. (Email discussion rapporteur)	report	Rel-15	NR_newRAT-Core
P1
-	Intel think that RAN1/4 still consider that MIMO is an RF capability and so should be in the BC and also in the baseband capabilities. The MIMO capability in the baseband capabilities is indicate for other purpose for the calculation of the intended baseband processing capability.
-	Samsung think there are different views on how dependent the MIMO capability is on the BC.
-	Qualcomm think it would be OK to indicate the MIMO capability per band but not needed per BC. The signalling per BC would be allowed for exceptional cases.
-	Ericsson would prefer to go for MIMO in the baseband combination and per band if that is possible. Concern with signalling per BC is that it will again lead to huge sizes.
-	Intel think the MIMO capability per BC would only be signalled if different from the MIMO capability per band.

Agreements
1	UE can report the number of MIMO layers per band
2	The concept of baseband capability combination is applied at least for the LTE part of EN-DC. (Whether to apply for LTE only operation can be discussed separately under TEI15 after it is stable for EN-DC)
3	The fallback mechanism similar to Rel-14 LTE CA is considered for the baseband processing combination signaling. Details are FFS.

=>	Offline discussion to progress on P1 (The UE reports the MIMO capability as part of the baseband processing capabilities) and P3 (Proposal 3:	For a certain band combination, if the supported MIMO capability is different from the one for the baseband and single frequency band, the UE can report the different MIMO capability per CC in the band combination signalling) (Offline discussion #32, DOCOMO)

R2-1712007	Outcome of offline #32; MIMO capability reporting in BPC and BC	NTT DOCOMO, INC.	discussion	Rel-15	NR_newRAT-Core

Working assumption:
1	The UE reports the MIMO capability per CC as part of the baseband processing capabilities.
2	The MIMO capability is not included in the band combination signalling.

=>	ASN.1 example in the documents can be a starting point in the UE capability email discussion
=>	Draft LS to inform RAN1/4 of our agreements and working assumption. Ask them for any feedback and ask them to take it into account when providing their feature lists. Draft LS in R2-1712048
R2-1712043	Summary for offline discussion #33 on the next level of detail on MR-DC UE capability coordination  Qualcomm

Agreements
1:	The concept of baseband capability combination is applied at least for the LTE part of MR-DC. (the same agreement for EN-DC from discussion on R2-1710115 also applies to MR-DC).
2:	Multiple combinations of LTE-NR baseband capabilities may be applicable per MR-DC band combination
3:	Baseband capability combinations for LTE and NR applied for MR-DC are signalled in the UE capability of each RAT
4:	“Dependency” of LTE and NR baseband capability combinations is signalled 
FFS Whether this is in the “MR-DC capability container” or in the individual RAT capabilities
=>	Details can be progressed as part of the capabilities email discussion

R2-1710612	Further consideration on peak data rate calculation	Intel Corporation	discussion	Rel-15	NR_newRAT-Core
-	Ericsson think we should aim to have this only in the baseband capabilities.
-	Qualcomm think modulation can be part of baseband capabilities.
-	LG think if MIMO is to be in the BC then modulation should also be in the BC.
P3
-	Ericsson think this is opposite of what was agreed last time and RAN1 and Ran4 indicated  that it was possible. Intel don’t intend to revert the agreement but propose an additional upper limit. 
-	Samsung thinks this conflicts with the RAN decision that category is for marketing purposes only.
-	ZTE think for the DC case we previously agreed not to do this.
-	LG think this additional information is not required.
-	Intel think the achievable throughput should not be derived only the calculated peak data rate.

Agreements
1	Modulation order is in included in the BPC.   

2.3.1 ASN.1 structure of NR BPC (38.331):
As agreed, ASN.1 example from [7] can be a starting point in this email discussion for ASN.1 structure of NR BPC: 
	The First Change


6.3.3	UE capability information elements
–	UE-NR-Capability
The IE UE-NR-Capability is used to convey the NR UE Radio Access Capability Parameters, see TS 38.306 [yy].
UE-NR-Capability rmation element
-- ASN1STA

UE-NR-Capability-r15 ::=			SEQUENCE {
	phyLayerParameters-r15				PhyLayerParameters-r15,
	rf-Parameters-r15					RF-Parameters-r15,
	nonCriticalExtension				SEQUENCE {}							OPTIONAL
}

PhyLayerParameters-15 ::=				SEQUENCE {
	supportedBasebandProcessingCombination-15		SupportedBasebandProcessingCombination-15
	lte-NR-SwitchingTime				ENUMERATED { us0, us20 }
}

RF-Parameters-r15 ::=				SEQUENCE {
	supportedBandListNR-r15					SupportedBandListNR-r15,
	supportedBandCombination-r15			SupportedBandCombination-r15
}

SupportedBandListNR-r15 ::=	SEQUENCE (SIZE (1..maxBands)) OF BandNR-r15

SupportedBandCombination-r15 ::= SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination-r15

SupportedBasebandProcessingCombinations-r15 ::= SEQUENCE (SIZE (1..maxBasebandProcComb)) OF BasebandProcessingCombination-r15

BasebandProcessingCombination-r15 ::= SEQUENCE {
	basebandParametersPerBand						SEQUENCE (SIZE (1..maxSimultaneousBands)) OF BasebandParametersPerBand-r15
	-- FFS on parameters which the UE may indicate per BasebandProcessingCombination
}

BasebandParametersPerBand-r15 ::= SEQUENCE {
	ca-BandwidthClassDL-r15		CA-BandwidthClass-r15,

	ca-BandwidthClassUL-r15		CA-BandwidthClass-r15,
	basebandParametersPerCCr15	SEQUENCE (SIZE (1..maxServCell)) OF BasebandParametersPerCC-r15
	-- FFS on other parameters which the UE may indicate per band
}

BasebandParametersPerCC-r15 ::= SEQUENCE {
	supportedMIMO-CapabilityDL-r15		MIMO-Capability-r15						OPTIONAL,
	supportedMIMO-CapabilityUL-r15		MIMO-Capability-r15						OPTIONAL
	-- FFS on other parameters which the UE may indicate per carrier (within a band)
}

BandCombination-r15 ::= SEQUENCE {	Comment by Ericsson: I assume that this part is only copied here from section 2.2.2 for completeness. We should try not to discuss it in two places. 
	bandCombinationDL-r15	BandCombinationDL-r15		-- FFS OPTIONAL,
	bandCombinationUL-r15	BandCombinationUL-r15		OPTIONAL,
	-- FFS once ASN.1 for decoupling DL and UL is decided
}

BandCombinationDL-r15 ::= SEQUENCE (SIZE (1..maxSimultaneousBands)) OF BandParametersDLNR-r15

BandParametersDL-NR-r15 ::= SEQUENCE {
	bandNR-r15					FreqBandIndicatorNR-r15,
	ca-BandwidthClassDL-r15		CA-BandwidthClass-r15
}

BandCombinationUL-r15 ::= SEQUENCE (SIZE (1..maxSimultaneousBands)) OF BandParametersUL-NR-r15

BandParametersUL-NR-r15 ::= SEQUENCE {	Comment by Ericsson: Is this really needed? Isn’t it sufficient to list the “SUL” band like any other BandEntry but without DL part? I think Intel intended to do that by the “FFS OPTIONAL” above. 
If we understand this addition correctly, it would allow the UE to indicate which “SUL” carrier may be used with which “UL” carrier. But is that necessary? We did not have such relations in CA either.
	-- FFS once ASN.1 for decoupling DL and UL is decided
	--only one entry of SUL-BandParametersList could be configured as SUL carriers at
	--the same time in Rel-15, the number of carriers in SUL-BandParametersList should be less or 
	--equal to the number of carriers in regular NR bands 
	sul-BandParametersList-r15	SUL-BandParametersList-r15						OPTIONAL
}

SUL-BandParametersList-r15 ::= SEQUENCE (SIZE (1..maxSUL-Band)) OF SUL-BandParameters-r15

SUL-BandParameters-r15 ::= SEQUENCE {
	bandNR-r15					FreqBandIndicatorNR-r15,
	ca-BandwidthClass-r15		CA-BandwidthClass-r15
}

BandNR-r15 ::=	SEQUENCE {
	bandNR-r15							FreqBandIndicatorNR-r15,
	supportedMIMO-CapabilityDL-r15		MIMO-Capability-r15						OPTIONAL,
	supportedMIMO-CapabilityUL-r15		MIMO-Capability-r15						OPTIONAL,
	maximumCC-SeparationList-r15		MaximumCC-SeparationList-r15			OPTIONAL
	-- Single band related capabilities are to be included here
}

MaximumCC-SeparationList-r15::= {
    maximumCC-SeparationListDL-r15       MaximumCC-SeparationListMIMO-r15             OPTIONAL,
    maximumCC-SeparationListUL-r15       MaximumCC-SeparationListMIMO-r15             OPTIONAL
}


MaximumCC-SeparationListMIMO-r15 ::= SEQUENCE (SIZE (1..maxCC-Separation)) OF MaximumCC-Separation-r15

MaximumCC-Separation-r15 ::= SEQUENCE {
	maximumCC-Separation				TYPE_FFS,
	supportedMIMO-Capability-r15		MIMO-Capability-r15						OPTIONAL,}

CA-BandwidthClass-r15 ::= ENUMERATED {a, b, c, d, e, f, ...}

MIMO-Capability-r15 ::= SEQUENCE {
	-- FFS on the parameters
}

-- TAG-UE-NR-CAPABILITY-STOP
-- ASN1STOP

	The Next Change


[bookmark: _Toc491180912][bookmark: _Toc493510613]6.4	RRC multiplicity and type constraint values
[bookmark: _Toc491180913][bookmark: _Toc493510614]–	Multiplicity and type constraint definitions
-- TAG-MULTIPLICITY-AND-TYPE-CONSTRAINT-DEFINITIONS-START

maxNrofSCells							INTEGER ::=	15		-- Max number of secondary serving cells per cell group

maxSchedReqPerCell						INTEGER ::= FFS		-- Maximum number of simultaneous SR configurations per serving cell with PUCCH


maxNrofControlResourceSets 				INTEGER ::= XX 		-- Max number of CoReSets configurable on a serving cell
maxNrofControlResourceSets-1			INTEGER ::= XX 		-- Max number of CoReSets configurable on a serving cell minus 1
maxCoReSetStartSymbol					INTEGER ::= XX		-- Highest possible start symbol for a control resource set
maxCoReSetDuration						INTEGER ::= 3		-- Max number of OFDM symbols in a control resource set
maxNrofSearchSpacesPerCoReSet			INTEGER ::= XX		-- Max number of search spaces configurable per Control Resource Set

maxNrofCSI-Reports						INTEGER ::= XX 		-- Maximum number of report configurations
maxNrofCSI-Reports-1	 				INTEGER ::= XX 		-- Maximum number of report configurations minus 1
maxNrofCSI-ResourceConfigurations		INTEGER ::= XX		-- Maximum number of resource configurations
maxNrofCSI-ResourceConfigurations-1		INTEGER ::= XX		-- Maximum number of resource configurations minus 1
maxNrofCSI-ResourceSets					INTEGER ::= XX		-- Maximum number of resource sets per resource configuration
maxNrofCSI-ResourceSets-1				INTEGER ::= XX		-- Maximum number of resource sets per resource configuration minus 1
maxNrofCSI-RS-ResourcesPerSet			INTEGER ::= XX		-- Maximum number of CSI-RS resources per resource set
maxNrofCSI-MeasId						INTEGER ::= XX		-- Maximum number of link configurations
maxNrofCSI-MeasId-1						INTEGER ::= XX		-- Maximum number of link configurations minus 1
maxNrofCSI-RS-ResourcesRRM				INTEGER ::= XX		-- Maximum number of CSI-RS resources for an RRM measurement object
maxNrofCSI-RS-ResourcesRRM-1			INTEGER ::= XX		-- Maximum number of CSI-RS resources for an RRM measurement object minus 1


maxNrofSRS-ResourceSets					INTEGER ::= XX		-- Maximum number of SRS resource sets.
maxNrofSRS-ResourceSets-1				INTEGER ::= XX		-- Maximum number of SRS resource sets minus 1.
maxNrofSRS-Resources					INTEGER ::= XX		-- Maximum number of SRS resources in an SRS resource set.
maxNrofSRS-Resources-1					INTEGER ::= XX		-- Maximum number of SRS resources in an SRS resource set minus 1.

maxBandComb					INTEGER ::=	XX	-- Maximum number of DL band combinations
maxBasebandProcComb			INTEGER ::=	XX	-- Maximum number of base band processing combinations
maxServCell					INTEGER ::=	XX	-- Maximum number of serving cells
maxSimultaneousBands		INTEGER ::= XX	-- Maximum number of simultaneously aggregated bands
maxRAT-Capabilities			INTEGER ::= XX	-- Maximum number of interworking RATs (incl NR and MRDC)		

maxSUL-Band					INTEGER ::= XX	-- Maximum number of SUL bands


maxCC-Separation			INTEGER ::= XX	-- Maximum number of CC separation values per band

-- TAG-MULTIPLICITY-AND-TYPE-CONSTRAINT-DEFINITIONS-STOP
-- ASN1STOP

	End of Changes



Q6: Companies are encouraged to provide the input/correction on the proposed NR ASN.1 on BPC. Please add/correct directly into the TP if possible.
[Qualcomm Incorporated]
· We understood that here we are only discussing NR CA (NR standalone).
· It should be clarified how BasebandProcessingCombinationParameters are linked to corresponding BandCombination signalled in SupportedBandCombination. It is our understanding that the bandwidth classes of UL and DL bands signalled in both BasebandProcessingCombinationParameters and BandCombination are used to provide such linking.
· It should be separately discussed how the linking information is provided in case of MR-DC => Q10.
[Nokia] 
Can we assume that the baseband capabilities are same for contiguous v/s non-contiguous case, and if not how to signal them in the above structure?

[Proposal5a]: To update the TP with: 
· Some editorial corrections (e.g. removal of “r-15”, etc.)
· Add lte-NR-SwitchingTIme in phyLayerParameters
· BandCombinationList is reused in UE-NR-Capability
· Add field description for supportedBasebandProcessingCombination to clarify how supportedBandCombination and supportedBasebandProcessingCombination are linked.

 [Proposal5b]: To further discuss the issues: 
· How to put modulation order into baseband processing combination? Note LTE running RRC CR assumes it is included into BasebandParametersPerCC. 
· Same manner as MIMO capability (both BasebandParametersPerBand and BasebandParametersPerCC)?
· Into BasebandParametersPerBand only? 
· Into BasebandParametersPerCC only? 
· Need of MaximumCC-SeparationList in BandNR and separate associated MIMO capability  

2.3.2 ASN.1 structure of LTE BPC (36.331):
The most straight-forward option would be to make a new IE “supportedBasebandProcessingCombination-15”. Considering it was included into PhyLayerParameters in UE-NR-Capability in the previous discussion, it seems natural to include the new IE into the extension of PhyLayerParameters also in LTE.  
	[bookmark: _Toc494150224]The First Change


–	UE-EUTRA-Capability
The IE UE-EUTRA-Capability is used to convey the E-UTRA UE Radio Access Capability Parameters, see TS 36.306 [5], and the Feature Group Indicators for mandatory features (defined in Annexes B.1 and C.1) to the network. The IE UE-EUTRA-Capability is transferred in E-UTRA or in another RAT.
NOTE 0:	For (UE capability specific) guidelines on the use of keyword OPTIONAL, see Annex A.3.5.
UE-EUTRA-Capability information element
-- ASN1START

UE-EUTRA-Capability ::=			SEQUENCE {
	accessStratumRelease				AccessStratumRelease,
	ue-Category							INTEGER (1..5),
	pdcp-Parameters						PDCP-Parameters,
	phyLayerParameters					PhyLayerParameters,
	rf-Parameters						RF-Parameters,
	measParameters						MeasParameters,
	featureGroupIndicators				BIT STRING (SIZE (32))				OPTIONAL,
	interRAT-Parameters				SEQUENCE {
		utraFDD								IRAT-ParametersUTRA-FDD				OPTIONAL,
		utraTDD128							IRAT-ParametersUTRA-TDD128				OPTIONAL,
		utraTDD384							IRAT-ParametersUTRA-TDD384				OPTIONAL,
		utraTDD768							IRAT-ParametersUTRA-TDD768				OPTIONAL,
		geran								IRAT-ParametersGERAN					OPTIONAL,
		cdma2000-HRPD						IRAT-ParametersCDMA2000-HRPD			OPTIONAL,
		cdma2000-1xRTT						IRAT-ParametersCDMA2000-1XRTT			OPTIONAL
	},
	nonCriticalExtension				UE-EUTRA-Capability-v920-IEs		OPTIONAL
}

<< skip irrelevant part >>


UE-EUTRA-Capability-v1440-IEs ::= SEQUENCE {
	lwa-Parameters-v1440				LWA-Parameters-v1440,
	mac-Parameters-v1440				MAC-Parameters-v1440,
	nonCriticalExtension				SEQUENCE {}UE-EUTRA-Capability-v15xy-IEs	OPTIONAL
}

UE-EUTRA-Capability-v15xy-IEs ::= SEQUENCE {
	phyLayerParameters-v15xy		PhyLayerParameters-v15xy		OPTIONAL,
	nonCriticalExtension			SEQUENCE {}						OPTIONAL
}

PhyLayerParameters-v15xy ::=	SEQUENCE {
	supportedBasebandProcessingCombination-15		SupportedBasebandProcessingCombinations-15
}

SupportedBasebandProcessingCombinations-r15 ::= SEQUENCE (SIZE (1..maxBasebandProcComb-r15)) OF BasebandProcessingCombination-r15

BasebandProcessingCombination-r15 ::= SEQUENCE (SIZE (1..maxSimultaneousBands-r10)) OF BasebandParametersPerBand-r15

BasebandParametersPerBand-r15 ::= SEQUENCE {
	ca-BandwidthClassDL-r15		CA-BandwidthClass-r10,

	ca-BandwidthClassUL-r15		CA-BandwidthClass-r10,
	basebandParametersPerCC-r15	SEQUENCE (SIZE (1..maxServCell-r13)) OF BasebandParametersPerCC-r15	Comment by Ericsson: Same change as in NR. 
	-- FFS on other parameters which the UE may indicate per band
}

BasebandParametersPerCC-r15 ::= SEQUENCE {
	-- FFS on the parameters which the UE may indicate per carrier (within a band)
}

<< skip irrelevant part >>

HighSpeedEnhParameters-r14 ::= SEQUENCE {
	measurementEnhancements-r14		ENUMERATED {supported}		OPTIONAL,
	demodulationEnhancements-r14	ENUMERATED {supported}		OPTIONAL,
	prach-Enhancements-r14			ENUMERATED {supported}		OPTIONAL
}

-- ASN1STOP


	The Next Change


[bookmark: _Toc494150275]6.4	RRC multiplicity and type constraint values
[bookmark: _Toc494150276]–	Multiplicity and type constraint definitions
-- ASN1START

maxACDC-Cat-r13				INTEGER ::=	16	-- Maximum number of ACDC categories (per PLMN)
maxAvailNarrowBands-r13		INTEGER ::=	16	-- Maximum number of narrowbands
maxBandComb-r10				INTEGER ::=	128	-- Maximum number of band combinations.
maxBandComb-r11				INTEGER ::=	256	-- Maximum number of additional band combinations.
maxBandComb-r13				INTEGER ::=	384 -- Maximum number of band combinations in Rel-13
maxBands					INTEGER ::= 64	-- Maximum number of bands listed in EUTRA UE caps
maxBandwidthClass-r10		INTEGER ::=	16	-- Maximum number of supported CA BW classes per band
maxBandwidthCombSet-r10		INTEGER ::=	32	-- Maximum number of bandwidth combination sets per
maxBasebandProcComb-r15		INTEGER ::= XX	-- Maximum number of base band processing combinations

<< skip irrelevant part >>
	End of Change



Q7: Companies are encouraged to provide the input/correction on the proposed LTE ASN.1 on BPC. Please add/correct directly into the TP if possible.

[Qualcomm Incorporated]
· BPC is only used for LTE part of MR-DC capability. We do not think the linking between LTE CA band combinations signalled in MR-DC band combination signalling should be based on the bandwidth classes of UL and DL bands of LTE. This is because UE’s LTE baseband capability in MR-DC depends not only on the total aggregated bandwidth in LTE, but also on the total aggregated bandwidth of NR.
· So all in all, the bandwidth class information in LTE BPC would not be useful.

Q8: Companies are encouraged to provide the input what parameters should be included in BasebandProcessingCombination, BasebandParametersPerBand-r15 and BasebandParametersPerCC-r15.
	Company
	BasebandParametersPerBand-r15
	BasebandParametersPerCC-r15
	Comments

	NTT DOCOMO
	supportedCSI-Proc
dl/ul-256QAM
ul-64QAM
supportedNAICS-2CRS-AP
nonPrecoded
beamformed
dmrs-Enhancements
csi-ReportingNP
csi-ReportingAdvanced
	supportedMIMO-CpabilityDL/UL
fourLayerTM3-TM4

	We should try to avoid per CC capability as much as possible except for the MIMO layer agreed in the last meeting.



[Observation3]: LTE ASN.1 aspects for BPC are included into LTE running RRC CR.  

2.3.3 Dependency of LTE and NR baseband capability combinations:
It is still FFS whether dependency of LTE and NR baseband capability combinations is included in UE-MRDC-Capability or in the individual RAT capabilities. 
	4: “Dependency” of LTE and NR baseband capability combinations is signaled
	FFS Whether this is in the “MR-DC capability container” or in the individual RAT capabilities
However during the offline discussion at RAN2#99bis [8], most companies indicated their preference that it is included into the common UE-MRDC-Capability, so it is proposed to include this IE into the common UE-MRDC-Capability.
Q9: Companies are encouraged to provide the input (i.e. Yes/No) on the proposal, i.e. to include dependency of LTE and NR baseband capability combinations into the common UE-MRDC-Capability. 
	Company
	Yes
	No (with the alternative preference)

	NTT DOCOMO
	Yes
	

	Qualcomm Incorporated
	From technical point of view, the dependency only needs to be known to MN. But using MR-DC capability container provides a common signalling solution to all MR-DC architecture options.
	

	Huawei, HiSilicon
	Agree with Qualcomm’s comment above, we see benefit in a common signalling approach.
	

	MediaTek
	Agree with above.
	

	Ericsson
	
	At least if we choose to include the “index” (see option 1 below), it may be preferable to include those index numbers in the BPC list of each RAT. I.e., the BPC list in the UE-EUTRA capabilities includes the indexes of the compatible BPC entries in the UE-NR-Capabilities. 
This approach avoids that a node has to parse two lists (BPC and Index list) together. It finds instead all relevant BPC information in the capabilities of its own RAT. 

	Nokia
	Agree that only the dependency information needs to be captured the same way for MR-DC and indexing is sufficient (per RAT BPCs are isolated away within each RAT as agreed).
	It would be good to have dependency information also isolated per RAT rather than in a common separate container if possible, however we wonder if that requires 2-way linking i.e. LTE BPCs need to refer to NR BPCs in LTE RAT table and vice-versa in the other RAT.

	Intel
	Yes
	



[Proposal6]: To agree to include dependency of LTE and NR baseband processing combinations in UE-MRDC-Capability

The dependency information may be implemented by several options in ASN.1. We assume the most straight-forward options would be as follow: 
Option1: For each baseband combination, include list of index for the associated baseband combinations in other RAT. 
Option2: For each baseband combination, include BIT STRING to indicate all baseband combinations in other RAT. 

Q10: Companies are encouraged to provide the input on the signalling preference. 
	Company
	Option1
	Option2
	Other alternative preference

	NTT DOCOMO
	Preferred
NOTE: Option 1 is enough if there is only one associated combination in other RAT.
	
	

	Qualcomm Incorporated
	We agree explicit indication is necessary in case of MR-DC (please see our comment to Q7).
List of index can be signalled in a way it also provides the dependency between LTE BPCs and NR BPCs.
	
	

	Huawei, HiSilicon
	Slight preference for option 1 considering readability.  We think the dependency between LTE and NR BPCs could be signalled with either option.
	
	

	MediaTek
	Assuming the list is small, do not see big difference.
	Assuming the list is small, do not see big difference.
	

	Ericsson
	Preference for the explicit index unless we expect that many LTE BPC are compatible with many NR BPC. In such case, the bitmap may be more efficient. 
	
	

	Nokia
	Agree to signal list of indices to link LTE BPC and NR BPC to capture the baseband dependency.
	
	

	Intel
	
	We slightly prefer option2 since we need to care the signalling overhead more for the case that many association of LTE and NR BPCs are there. 
	



ASN.1 structure of BPC association: 

	The First Change



–	UE-MRDC-Capability
The IE UE-MRDC-Capability is used to convey the UE Radio Access Capability Parameters for MR-DC, see TS 38.306 [yy].
UE-MRDC-Capability rmation element
-- ASN1STA

UE-MRDC-Capability-r15 ::=			SEQUENCE {
	rf-Parameters-r15	RF-Parameters-r15,
	interBasebandProcessingCombination-r15		InterBasebandProcessingCombination-r15
}

InterBasebandProcessingCombination-r15 ::= SEQUENCE {
	interBasebandProcessingCombinationEUTRA-r15		InterBasebandProcessingCombinationEUTRA-r15,
	interBasebandProcessingCombinationNR-r15		InterBasebandProcessingCombinationNR-r15
}

InterBasebandProcessingCombinationEUTRA-r15 ::= SEQUENCE {
	-- FFS once Q10 is decided
}

InterBasebandProcessingCombinationNR-r15 ::= SEQUENCE {
	-- FFS once Q10 is decided
}

--ASN1STOP

	End of Change



[Proposal7]: To agree with option1 (i.e. for each baseband combination, include list of index for the associated baseband combinations in other RAT). 

Q11: Companies are encouraged to provide the input/correction on the proposed ASN.1 on BPC associations. Please add/correct directly into the TP if possible. 
[Qualcomm Incorporated]
· We are not sure if we understood the intention of the ASN.1 above, but would like to provide our high level view below.
· For each MR-DC band combination the following should be signalled
· List of allowed LTE BPCs using an index
· List of allowed NR BPCs using an index
· Allowed combinations of LTE BPCs and NR BPCs (i.e, combinations of the LTE and NR indexes above)
[Ericsson]: 
- If we adopt Q10-Option1, we should include those “dependency” indexes into each RAT’s capabilities. And then this separate structure in the MRDC capabilities is not necessary. 
- Regarding QC’s comment: We thought that the intention was to avoid having “lists with indexes” for each BC indicating the compatible BPCs. That was supposed to be derived from the BWC (number and width of carriers). But you seem to say that this is not possible due to lack of information in the BWC?! We believe this requires further investigation and discussion. 
[Nokia]
Agree with Qualcomm’s view of the ASN.1. In addition, we think the number of CCs are the common link between the BC and the BPC.

[Proposal8a]: To update the TP on the dependency of LTE and NR baseband processing combinations with option1. 
[Proposal8b]: To further discuss whether dependency information of LTE and NR baseband processing combinations is included in each supported MR-DC band combination or outside of the supported MR-DC band combination. Note the TP will be updated based on the assumption it is not included in each supported MR-DC band combination, but it can be updated once decision is made. 

2.4 SUL Capability aspect
Following agreements were made at RAN2#99bis for SUL and it was agreed to discuss UE capability aspect as part of this email discussion. Since the related UE capability issue was not clearly discussed/identified during the discussion at RAN2#99bis, first it would be good to identify what the related UE capability issue is. 
Agreements for SUL operation in connected mode:
1	When SUL is configured there are 2 ULs configured for one DL of the same cell. (FFS how much configuration is provided for the 2 ULs)
2	At any point in time, each serving cell has at most one PUSCH for transmission

Options for further discussion on RRC signalling to configure SUL
1	RRC configured 2 ULs (one if a full UL configuration and 2nd is just SRS configuration). RRC reconfiguration to provide a full UL configuration for a different carrier is used to switch UL data between 2 different ULs.
2	RRC configures 2 UL. Signalling (e.g. DCI or MAC CE) is defined to enable UE to switch between the 2 different UL configurations, or 2 use both ULs 
[bookmark: _Toc495662277]=>	Offline to progress the FFS and to try to conclude between the 2 options. Can consider any RAN1 progress made during this week. (Offline discussion #22, Huawei)

Comeback session on Wednesday:
Clarification of agreements
1	In any slot, one PUSCH is used for transmission for a single serving cell (i.e. associated to a single DL). This excludes simultaneous transmission on 2 PUSCH within a single slot but does not restrict switching between the two PUSCH based on L1 /MAC/RRC signalling options. 
2	RAN2 consider that it is up to RAN1 to decide where PUCCH is transmitted
3	Option 2 is clarified to "RRC configures 2 UL. Signalling (e.g. DCI or MAC CE) is defined to enable UE to switch between the 2 different UL configurations, to use both ULs but not schedule them simultaneously based on agreement 1 above"
4	Final decision to use MAC CE signalling would be a RAN2 decision.
5	Final decision to use L1 signalling would be a RAN1 decision.
6 	There is no RAN2 motivation to adopt DCI signalling.

R2-1712044	[DRAFT] Summary of offline#22 on SUL operation	Huawei
=>	Include RRC parameters as per RAN1's spreadsheet to enable the RAN1 decisions (and can be discussed in the scope of the RAN1 parameters email discussion)
=>	UE capability aspects can be discussed in the email discussion of UE capability parameters

From [9], it was proposed that SUL UE capability should include at least: 
1) Band combination is able to indicate SUL band + regular NR band
2) Band combination is able to indicate LTE band + SUL band + regular NR band
3) Band combination is able to indicate single UL or simultaneous UL transmission between SUL and regular band(s)
As a starting points of discussion, companies are encouraged to provide the input on whether the proposed band combination in this email discussion is already enough or not.   

Q12: Companies are encouraged to provide the input on whether the proposed band combination in this email discussion is already enough or it needs further enhancements for SUL.

	
	No need of further enhancement
(List company name)
	Need of further enhancement
(List company name)
	Comments (with possible enhancements if assume needed)

	For 1): see the above
	Ericsson
NTT DOCOMO
Nokia
	Huawei/HiSilicon
	NTT DOCOMO: For SUL band, it can be expressed by the regular approach. Namely, for a given band, UL CA BW class is present but DL CA BW class is absent.
Huawei/HiSilicon: We think that BandParametersUL-NR-r15 needs to include a list of the corresponding SUL bands.  This also enables the case of NR CA/DC where what needs to be signalled is ((SUL+NR) + other NR bands).

We’ve proposed an ASN.1 structure inside UE-NR-Capability above.
[Ericsson] We are not convinced that the additional distinction proposed by Huawei is necessary. Hence we think that more fine-grained information for SUL is not necessary.
Nokia: This should be possible with the proposed signalling structure without any modifications.

	For 2): see the above
	NTT DOCOMO
Nokia
	Huawei/HiSilicon
	Huawei/HiSilicon: same as above
Ericsson: Same as for 1)
Nokia: The addition of LTE should have no consequence here, since SUL is inherently an NR band feature

	For 3): see the above
	NTT DOCOMO
	Huawei/HiSilicon
MediaTek
	Huawei/HiSilicon: A flag will need to be added for this if simultaneous Tx is optional for the band combination.  In our understanding this has not been decided; if simultaneous Tx is mandatory then no flag is needed, if it is agreed to be optional then there would need to be some indication such as a flag per BC.
Ericsson: If the intention is to indicate support for transmitting on both the UL and the SUL of one serving cell, this is not needed since the case is nor supported. If the intention is to indicate whether the UE can transmit on 1- or 2 UL in a band combination, we don’t see a need for an additional flag for SUL. Otherwise, we would also have to indicate in a 3-UL band combination, which of the 3 ULs can transmit together and which cannot. Certainly too much complexity.
MediaTek: Additional flag is needed.
Nokia: SUL and SUO are separate feature, and should be handled separately.



[Nokia]
On SUL capabilities: The SUL aspects were only considered from SUL configuration viewpoint. RAN4 seems to be going for direction where a band will be explicitly indicated as SUL, TDD or FDD, in which case the SUL would simply appear as an extra UL band for a NR band combination. Hence, the band combination would simply have an extra UL entry for SUL band, so the proposed signalling structure would already cover that.
On Single Uplink Operation (SUO): The SUL and SUO are different things, and should be kept separate. The SUO capabilities for EN-DC are being discussed as part of email discussion 99bis#15, and we think they can (and even should) be separate from SUL.

[Observation4]: Based on the companies’ inputs, there is no clear majority companies’ views on the need of further enhancements for SUL, so RAN2 is asked to discuss further.  
[Proposal9]: To further discuss the need of additional enhancements for SUL 
3. Conclusion
As output of this email discussion [99bis#28][NR] UE capability ASN.1 structure, RAN2 is asked to see the TP for TS38.331 and TS38.306 updated based on proposal2a, 3a, 4, 5a, 6, 7, and 8a [10]. Also RAN2 is asked to discuss the following issues based on proposal1, 2b, 3b, 5b, 8b and 9: 
· Option1 or option3 for decoupling DL and UL bands in band combination? 
· Need of separate IE for CA bandwidth class for EUTRA and NR? 
· How to distinguish EN-DC band combination from NE-DC band combination? 
· Need to request band combination based on requested bands? 
· Where to include modulation order in baseband processing combination? 
· Need of maximumCC-SeparationList in BandNR and the associated MIMO capability information? 
· Whether to include dependency information of LTE and NR baseband processing combinations in each supported MR-DC band combination or outside of MR-DC band combination?
· Need of additional enhancements for SUL?
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