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1	Introduction
In this email discussion RAN2 is to reach consensus on how to capture constraints in the specification and also try to conclude the values for these constraints. The intended outcome is a report and a corresponding CR to the August meeting. 
The deadline for the discussion is Thursday 2018-08-02.

[NR-AH1801#xx][NR] UE capability constraints (Huawei)
	Discuss the principle of how we capture such constraints in the spec and start to progress the values 
	Intended outcome: Report to next meeting
	Deadline:  Thursday 2018-08-02 
[bookmark: _Ref178064866]2	Discussion
2.1	Background
During the AH1807 meeting, the discussion was based on the following paper: 
R2-1810706	Draft CR on 38.331 on UE capability constraints	Huawei, Hisilicion	draftCR	Rel-15	
There was discussion considering whether we still use the same way as in LTE to have a separate section indicating the UE capability constraints, and also companies require more time to double check the specific values. Therefore these two aspects are left open for the time being.
2.2	Discussion
The discussion is to further address the above open issues.
Q1) The way to capture UE capability constraints
· ALT1: to reuse the way as in LTE, i.e. a separate section in 38.331, similarly like 36.331 Sec 11 UE capability related constraints and performance requirements
· ALT2: to distribute such constraints into the relevant field description respectively in 38.331, i.e. no separate section is added
· ALT3: to have a separate section in 38.306 as currently the major definition/description of UE capability is all captured in 38.306
· ALT4: to distribute such constraints into the relevant UE capability definition respectively in 38.306, i.e. no separate section is added
· Any other options?

	Company
	Comment

	Huawei
	We prefer Alt1 as this could easy the implementation to show the constraints altogether.

	Intel
	We prefer Alt3, for the reason already stated in the Q1 ( that major definitions/descriptions of UE capability are captured in 306), better to keep them all together.

	Nokia
	No strong view, we are fine with Alt3 to keep everything related to capabilities in one place.

	Ericsson
	We would prefer Alt2. It is usually better to keep the information in the places where it is used, i.e. in the field descriptions of the actual fields. Otherwise, one has to check for each RRC parameter whether there happens to be another restriction in the separate table. If the names in the table are not exactly the same as the ASN.1 field names, it is difficult to do such check. We also noted some of the restrictions in the table are not really restrictions, as they correspond to the max value set by the ASN.1 field. In general, we expect a restriction only needs to be mentioned if the constraint is different from the max value.

	NTT DOCOMO
	Alt.2. For readability, it is better that such a restriction is described in the corresponding field description.

	Samsung
	Our general preference is to keep all the related constant somewhere in one place, otherwise it is quite difficult to find them, and even more importantly track changes from one release to another. We do not have a strong preference whether it is .331(Alt1) or .306(Alt3) (as long as they are in the same place), but we have a slight preference for .331(Alt1).

	MediaTek
	We prefer Alt.3 and corresponding IE name can be included in the table.

	Huawei
	After more consideration, we are also fine with Alt3 as this can integrated all UE capability related aspects together.




Q2) Values for the constraints
	Parameter
	Discussion
	Value
	Comments

	#DRBs
	This is the number of DRBs that a UE shall support.
Currently in 38.331:
- The DRB-Identity value is up to 32 which indicates the max number of DRB is 32
- Without CA duplication in DRB-ToAddModList the maxDRB is 29 which is to consider the logical channel identity limitation: the maxLC-ID is 32 and SRB would occupy up to 3 of the
- With CA duplication up to 19 DRBs are allowed: A maximum of 8 DRBs and 2 SRBs can be configured with CA duplication, which means that 18 logical channel ID are taken for duplicate DRBs/SRBs. That means that 11 other DRBs can be configured without duplication, making a total of 19DRBs in worst case scenario. 
So in summary it is worth discussing whether the constraints are defined separately for the cases with or without CA duplication, or alternatively just using 32 is enough in general as from UE capability point of view. 
	In total: 32?
DRB for duplication: 8?
	Huawei: we think only mentioning 32 is safer, although in real configuration the max DRB is up to 29. 
[Intel] In RAN2#101 meeting, it was agreed that “The number of DRBs a UE must support in NR is 16 (split and duplicated DRBs count as 1 DRB)”. Mentioning that UE should support 16, and anything over this is dependent on the UE capability.
We also agree to specify the supported DRBs with and without duplication.
[Nokia] Number of DRB identity and number of DRB IDs, DRBs allowed for CA duplication all of these could be mentioned separately for reference. Number of Duplication DRBs should be 8 per MAC entity, instead of per UE.
Ericsson: As Intel points out, the number of DRBs supported is 16, where split and duplicated DRBs count as 1 DRB. This contraint should be mentioned in the field description of drb-identity.
DOCOMO: Agree with Intel and Ericsson.
[Samsung]: The UE requirement is to support 16 DRBs. We also decided to be future proof to support up to 32 DRBs, and the reason how we ended up with 29 is because 3 values should be reserved for SRB1..3. A discussion on how many DRB should support packet duplication is somewhat irrelevant to this constant as long as a UE is not mandated to support more than 16 DRBs as the minimum requirement. 8 DRBs for duplication makes sense. 
NOTE: we plan to suggest a small change to set maxDRB=32.
[MediaTek] We think it is sufficient to only mention that the UE is required to support 16 DRBs. We agree that number of Duplication DRBs should be 8 per MAC entity, instead of per UE, but this should be clear with MAC CE format.

	#RLC-AM
	This is the number of RLC AM entities that a UE shall support.
	35?
	Huawei: considering additional RLC AM entities for SRB, if the above is 32, the RLC-AM is 35.
[Intel] RAN2#101 meeting, it was agreed that “The UE shall support any combination of RLC modes as long as the overall number of DRBs does not exceed the maximum number of supported DRBs.” Therefore given the # of DRBs and # of DRBs with duplication, there should be no restriction of # of RLC AM entities?
[Nokia] Agree with Intel. No need to put additional restriction on top of DRB restrictions.
Ericsson: Agree with Intel that this constraint is not needed.
DOCOMO: Agree with Intel.
[Samsung]: The fundamental question is whether we even mention how many RLC AM/UM entities should be supported. In LTE, we do mention it explicitly. If we decide to mention it for NR, the number of supported RLC AM/UM entities is #DRB+3. As an example, a UE supporting the minimum requirement shall support 16+3=19 RLC AM/UM entities.
[MediaTek] Can be derived from #DRB, so no strong need.

	#minCellperMeasObjectNR
NOTE
	This is the minimum number of neighbour cells (excluding black list cells) that a UE shall be able to store within a MeasObjectNR. 
As currently the maxNrofCellMeas is defined as 32, we think this value can be set as 32 as well, which is also the same value in EUTRA.
	32
	Huawei: ok.
[Intel] ok
[Nokia] OK
[bookmark: _Hlk520968672]Ericsson: This constraint is not really needed, as it is the same value as the max value in ASN.1 for maxNrofCellMeas=32 defined in section 6.4.
DOCOMO: Agree with Ericsson. It is already clear from the max value in ASN.1.
[Samsung] Ok
[MediaTek] agree.


	#minBlackCellRangesperMeasObjectNR
	The minimum number of blacklist cell PCI ranges that a UE shall be able to store within a MeasObjectNR
As currently the maxNrofPCI-Ranges is defined as 8, it seems that the UE only needs to support 8. However this value is different than EUTRA, in EUTRA the same parameter has the value 32 as the above. 
	8?
	Huawei: ok.
[Intel]  we are also ok with 8 as min
[Nokia] OK
Ericsson: This constraint is not really needed, as it is the same value as the max value in ASN.1 for maxNrofPCI-Ranges=8 defined in MeasObjectNR.
DOCOMO: Agree with Ericsson. It is already clear from the max value in ASN.1.
[Samsung] Ok
[MediaTek] agree.

	#minCellperMeasObjectEUTRA
NOTE
	The minimum number of neighbour cells that a UE shall be able to store within a MeasObjectEUTRA.
As currently in EUTRA the value is set to 32, we suggest the same value can be reused.
	32
	Huawei:ok.
[Intel] ok
[Nokia] OK
Ericsson: MeasObjectEUTRA is not defined yet for NR, but also here it is questionable whether this constraint is really needed. In LTE the value for maxCellMeas was 32.
DOCOMO: Agree with Ericsson. It will be clear from the max value in ASN.1, if defined.
[Samsung] Ok
[MediaTek] agree.

	#minCellTotal
	The minimum number of neighbour cells (excluding black list cells) that UE shall be able to store in total in all measurement objects configured
In EUTRA the value is set to 256. In NR we might configure more cells due to more bands are supported, however only NR and EUTRA would be configured and therefore we see no need to expand the value and suggest to reuse 256.
	256
	Huawei: ok.
[Intel] 256 is ok. Question for this though, if both CSI-RS and SSB for cell 1 are configured. Does this count 1 or 2. In addition, if 2 MO for the same cell CSI-RS are configured, the UE shall count 2 since agreement is different MO the UE count as different cell.
[Nokia] OK
Ericsson: Ok, but it would be good to clarify how this constraint maps to the RRC IEs. Also we need to resolve the questions listed by Intel.
DOCOMO: The max value is o.k. However, I share the same view with Intel and Ericsson. One candidate IE to note such a restriction is UE variable related to measurements, e.g. VarMeasConfig.
[Samsung] Ok and agree with Intel.
[bookmark: _GoBack][MediaTek] ok to keep the value and agree that CSI-RS and SSB should be counted as 2.

	NOTE:	In case of CGI reporting, the limit regarding the cells NR can configure includes the cell for which the UE is requested to report CGI i.e. the amount of neighbour cells that can be included is at most (# minCellperMeasObjectRAT - 1), where RAT represents NR and EUTRA.
	Huawei: ok.
DOCOMO: O.K. However, it should be noted in the corresponding field description.
[Samsung] Ok
[MediaTek] ok, but should we insert another row for this?




2.3	Draft CRs
If companies conclude the way forward, a draft CR would be prepared accordingly. 
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	8/8	
Conclusion
For the way to capture UE capability constraints, 5 companies are fine with ALT3 and 2 companies prefer ALT2, therefore it is proposed to capture UE capability constraints in 38.306 with a separate table.
Proposal 1: to capture UEcapability constraints in 38.306 with a separate table.

For the parameters required in UE capability constraints:
· #DRB: 16 per UE and 8 per MAC entity
· consensus to add 16 DRBs per UE; 
· companies view vary on whether 8 DRBs per MAC entity should also be added;
· #RLC-AM: 
· Most companies assume this can be directly derived from the #DRB and therefore there seems no strong need to have this parameter. 
· #minCellperMeasObjectNR
· 5 companies agree to add it as 32, 2 companies think this is not necessary as this can be derived from maxNrofCellMeas and we suggest to go for the majority as this can provide an overall picture for capability constraints
· #minBlackCellRangesperMeasObjectNR
· 5 companies agree to add it as 8, 2 companies think this is not necessary as this can be derived from maxNrofPCI-Ranges and we suggest to go to the majority as this can provide an overall picture for capability constraints
· #minCellperMeasObjectEUTRA
· 5 companies agree to add it as 32, 2 companies think this is not necessary as this can be derived from maxNrofCellMeas and we suggest to go for the majority as this can provide an overall picture for capability constraints
· #minCellTotal
· all companies agree to add it as 256
· most companies agree that CSI-RS and SSB shall be counted as 2
· #CGI reporting
· Most companies agree to add “the limit regarding the cells NR can configure includes the cell for which the UE is requested to report CGI i.e. the amount of neighbour cells that can be included is at most (# minCellperMeasObjectRAT - 1), where RAT represents NR and EUTRA”

Proposal 2: To add the following table in 38.306:

	Parameter
	Discussion
	Value

	#DRBs
	The number of DRBs that a UE shall support.
 
	16 without duplication
FFS: 8 per MAC entity with duplication

	#minCellperMeasObjectNR

	The minimum number of neighbour cells (excluding black list cells) that a UE shall be able to store within a MeasObjectNR. 

	32

	#minBlackCellRangesperMeasObjectNR
	The minimum number of blacklist cell PCI ranges that a UE shall be able to store within a MeasObjectNR

	8

	#minCellperMeasObjectEUTRA

	The minimum number of neighbour cells that a UE shall be able to store within a MeasObjectEUTRA.
	32

	#minCellTotal
	The minimum number of neighbour cells (excluding black list cells) that UE shall be able to store in total in all measurement objects configured.
	256 with counting CSI-RS and SSB as 2

	#cell for CGI reporting 
	the limit regarding the cells NR can configure includes the cell for which the UE is requested to report CGI
	(# minCellperMeasObjectRAT - 1), where RAT represents NR and EUTRA.
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