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1 Introduction
This document is to progress the following email discussion:
 [101bis#48][NR] UE capabilites structure (Nokia)

Progress the following topics:
-
Name of feature sets

-
Update procedure text

-
Check if any impact in 38.306

-
Consider how to apply for the LTE side

-
Update the MR-DC capability container

-
Update the inter-node messages

-
Size of the lists


Intended outcome: Report and TPs to the next meeting


Deadline:  Thursday 2018-05-10

2 Discussion 
Plan is to progress the ASN.1 development based on:
R2-1806451
Baseline ASN.1 structure for UE capability signalling structure
Nokia
discussion
Rel-15
NR_newRAT-Core
=>
Agreed as baseline for further work.

There are 2 files prepared for the email discussion: The 1st file (many thanks to NTT Docomo) contains changes to the LTE standalone capability signalling exactly based on the changes made in R2-1806451. The 2nd file is a version that has compilation errors fixed (and based on R2-1806451).
1st file: DRAFT FeatureSet_36331-f10_v0.doc

2nd file: DRAFT FeatureSet_38331-f10_v0.doc
3 List of open topics and company views
TOPIC 1: Companies had a view for alternative naming for “Feature Sets”.
QUESTION 1: What is the label companies prefer as an alternative?
	Company
	View (QUESTION 1)

	Nokia, Nokia Shanghai Bell
	One example from our side (no strong view on exact naming, this can be changed in the end as well)

Feature Sets ( perBandofBandCombinationParameterSet 
Feature Set per CC ( perCCParameterSet

	Ericsson
	We support the original FeatureSet terminology since it is reasonably short and describes that the UE uses it to advertise features. 
If we adopt the terminology proposed by Nokia, we should at least shorten the names to e.g. perBoBCParameterSet.
We could also consider to find a better term for what is called "BandParameter" in the ASN.1 baseline. It represents the bands in a band combination but it does (no longer) contain the actual capabilities/features/parameters but rather just the band number and the lists of compatible FeatureSets. Since it is one entry in a band combination, we suggest renaming "BandParameter" to "BandEntry".

	NTT DOCOMO
	We prefer a shorter name as suggested by Ericsson, i.e. “feature set”, “band entry”.

	Qualcomm Incorporated
	“Feature Set” looks also fine to us.

	Intel
	“feature set”, “band entry” are ok to us (no strong preference)

	
	

	
	


TOPIC 2: Application of “Feature Set” principle to LTE side. NTT Docomo provided a TS 36.331 where the concept is applied to LTE standalone (i.e. applying the changes as in TS 38.331 (in R2-1806451). Here are some additional remarks: 

1) The feature set for LTE is added by backward compatible extension. So, there still remains BPC structure in the v15.1.0 extension. What is the preference to handle the obsoleted IEs from v15.1.0?
2) FD-MIMO parameters defined for BPC is renamed to use the feature set. It is still backward compatible merely to change the field/IE names
3) LTE features not used together with EN-DC are not included so far. These are, Prose, V2X, LTE DC. With this, there is clear distinction that this feature set is used only for EN-DC.

QUESTION 2: Please provide feedback on the 36.331 changes.
	Company
	View (QUESTION 2)

	Nokia, Nokia Shanghai Bell
	· Okay for changes in TS 36.331 and aligned to the offline discussion version in TS 38.331
· We propose to remove the “obsoleted changes” i.e. BPC related changes from the LTE RRC (i.e. no need to be backward compatible here to ensure that the specification is cleaned up)

· Okay to not include capabilities that are not relevant for EN-DC

	Ericsson
	We agree with Nokia that it is 
· 
cleaner to remove the BPC related changes from 36.331. 
· 
ok not to include capabilities that are not relevant for EN-DC in the feature sets.

	NTT DOCOMO
	Fine to remove the changes related to BPC and includes the LTE capabilities supported with EN-DC.

	Qualcomm Incorporated
	We agree that BPC related changes should be removed. We are also fine not to include capabilities that are not relevant for EN-DC.

	Intel 
	We also agree that BPC related changes can be removed as part of the EN-DC CR. But we also agreed that LTE SA signalling also needs to be optimized and BPC was a tool in this area.  The feature-set based solution also aims to reduce size (in the assumption that there is repetition) and it would be better to re-use this for LTE SA as well…most of the necessary ASN.1 changes will be provided anyway as part of the EN-DC CR. 

	
	

	
	


TOPIC 3: Dealing with the MR-DC capability container. The IE BandCombinationList is used in the UE-MRDC-Capability (within the RF-ParametersMRDC). Within the BandCombinationList, the modelling of BandParameterEUTRA needs to be agreed upon.
BandParameter ::=
CHOICE {


bandParameterEUTRA



BandParameterEUTRA,


bandParameterNR




BandParameterNR

}

Looking at the BandParameterNR, it seems reasonable to adapt the same model for the BandParameterEUTRA.
QUESTION 3: Is the following modelling acceptable?
BandParameterEUTRA
::=
SEQUENCE {

bandEUTRA-r15






FreqBandIndicator-r11,

featureSetListDL-EUTRA-r15



SEQUENCE (SIZE (1..maxNrofFeatureSetsPerBC)) OF FeatureSetDL-EUTRA-Id-r15,

featureSetListUL-EUTRA-r15



SEQUENCE (SIZE (1..maxNrofFeatureSetsPerBC)) OF FeatureSetUL-EUTRA-Id-r15
}

	Company
	View (QUESTION 3)

	Nokia, Nokia Shanghai Bell
	Okay to model BandParameterEUTRA like bandParameterNR

	Ericsson
	Agree.

	NTT DOCOMO
	Agree

	Qualcomm Incorporated
	Agree

	Intel 
	Agree. 

	
	

	
	


TOPIC 4: Dimensioning of the DL/UL FeatureSet and FeatureSetperCC lists? 
QUESTION 4: What would be a reasonable size of the lists?
	Company
	View (QUESTION 4)

	Nokia, Nokia Shanghai Bell
	As a starting point (looking at LTE there are many more DL features than UL):
· For DL Feature Sets and Feature Set per CC both 12 bit index size is enough (total 4095 unique combinations can be represented)
· For UL Feature Sets and Feature Set per CC both 8 bit index size is enough (total 255 unique combinations can be represented)

	Ericsson
	We agree that limiting the size of the FeatureSet and FeatureSetperCC lists is a suitable way to limit the size of capability signalling. It is certainly not practical that a UE advertises all possible combinations of all parameters that RAN1 and RAN4 suggested to be signalled on the "CC-level". It is then up to UE vendors to prioritize which combinations are the most important to signal. 
We suggest to consider first how many FeatureSets the UE may refer to from within a BandParameterNR instance, i.e., to think about the value of maxNrofFeatureSetsPerBC: We must bear in mind that the UE may list this number of FeatureSet IDs for uplink and downlink of each of the band entries of each band combination. Hence, it is not practical to indicate many FeatureSets in each entry. If we choose maxNrofFeatureSetsPerBC=32, a BC with 4 band-entries may contain 4 (BCs) * 2 (UL+DL) * 32 = 256 FeatureSet IDs. If each of those IDs has on average 10 bit, we end up with 2560 bit for a single band combination. Referencing more than 32 entries is hence certainly not feasible. 
If a band-entry cannot reference more than 32 Feature Sets, it is questionable  whether one needs 4096 FeatureSets. The resulting ID space would just contain unnecessarily much space in the BandParameterNR lists. Hence, a feature set ID of 8 bit for UL and DL may actually suffice. 

	NTT DOCOMO
	8 bit ID space seems reasonable and sufficient for the initial release.

	Qualcomm Incorporated
	We would like to provide our input later on this.

	Intel
	The maxPerCC-FeatureSets (32) value is too low.. It appears that each per-CC carrier in each band of the 65K BCs have to share from 32 available per-CC capabilities, which is even more effective that the many-to-many mapping support that BPC requires (…!  
Between per-band parameters and per-CC parameters, only BW-class is present in per-band while almost all of the rest are in per-cc. 

And for every per-CC feature set, a per-band feature set ID has to be defined (to be included in the signalling). More per-band feature set IDs are needed when multiple per-CC feature sets are combined.So maxDownlinkFeatureSets should be greater than maxPerCC-FeatureSets.

And RAN4 has defined complex BW-classes where for eg., FR2 can have upto 8 CCs for 800 MHz while also having 2 or 4, and each of these would result in different CA BC -> different per-band-feature-ID -> different per-CC feature ID. And to make matters even more complicated, there is no clear fallback definitions in terms of the BW-classes (esp for FR2), which would result in repeating BCs more!!!
For size considerations, we can try a compromise at 10-bit value for both for both maxPerCC-FeatureSets  and maxDownlinkFeatureSet, but with other means of signaling size reduction (like NW requested freq-bands, or even band combinations). 
Also for DL-only bands and SUL bands, where the corresponding UL or DL is completely absent for a bandentry, signaling space can be saved by making featureSetDownlinkList/ featureSetUplinkList IEs optional (and mandating) that only for these cases the UE is allowed to skip these IEs.



	
	

	
	


4 Structuring of Text Proposal
Based on the outcome to Q1-Q4, the following is suggested to split the work across different technical specification impacts.
· Nokia will update procedure text and align inter-node messages for TS 38.331
· Intel will align TS 38.306

· Samsung will align TS 36.331
5 Summary
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