3GPP TSG-RAN WG2 Meeting#109
R2-2001189
Athens, Greece, 24th - 28th February 2020


Agenda Item:
x
Source: 
Huawei
Title: 
Summary of [108#48][DCCA] DCCA R2 feature list
Document for:
  Discussion and Decision
1 Introduction
This document summarizes discussions on

· [108#48][DCCA] DCCA R2 feature list (Huawei)

Scope: Identify features and dependencies (incl also e.g. TDD-FDD FRx applicability), and structure (per band per BC when applicable), for LTE and NR, 


Intended outcome: Agreeable Input to R2 feature list(s), Agreeable TPs 38.331 38.306


Deadline:  2020-01-30

2 Discussion

2.1
Features

The list of RAN2 features/components and dependencies below attempts to cover all agreements on this WI (RAN1 features should be in RAN1 list).
Note: the intention of this list is to provide enough details and background information to ensure making conscious decisions without leaving any aspect aside, it does not mean that there should be a separate capability indication for each of the listed item (in 2.2, in many cases, a single capability is proposed for several items).

E-UTRA features/components
1)
R16 reporting of idle/inactive measurement results via the UE information procedure
-
Necessary if the UE supports measurements of NR SSB in LTE idle/inactive
-
If the UE supports ca-IdleModeMeasurements-r15, the UE supports R15 reporting of idle/inactive measurement LTE CRS results via the UE information procedure
-
To be confirmed: relationship between the R15 procedure and the R16 procedure, e.g.

-
is the R15 procedure a subset of the R16 procedure?

-
is the reporting of LTE CRS results in R16 identical to the reporting in R15?
[Qualcomm] Yes to both questions.
Nokia – Yes to both questions

[Intel] In general, any new functionalities added in rel-16 for LTE early measurement will be optional. Unless we make a change in the rel-15 functionality as part of rel-16, R16 would be a super-set of R15 for LTE early measurement. So far we have not changed the functionality of reporting of LTE CRS in R16, so the reporting should be the same as R15 (For LTE CRS).
[Apple] Yes to both questions. 
-
If the answer to both questions above is "yes", this feature is not useful if the UE does not support NR SSB measurements in LTE idle/inactive
[Intel] Yes, but even though it is understood that if the UE cannot measure NR SSB from LTE, the R16 early measurement of NR from LTE is not possible, we should create dependency in spec for this purpose.
2)
Reporting of idle/inactive measurement results via the resume procedure
-
Not useful if the UE supports neither NR SSB nor LTE CRS measurements in LTE idle/inactive
-
If the UE supports NR SSB measurements in LTE idle/inactive, not sufficient to report results in idle, so 1 is needed anyway
-
Possibly useful to report LTE CRS measurement results as per R15 feature, even if the UE does not support NR SSB measurements in LTE idle/inactive (or even does not support NR at all), but ca-IdleModeMeasurements-r15 is necessary in that case anyway
[Intel] We would like to get some more clarification here. With R16, we have introduced the feature of UE reporting idle/inactive measurements via resume for just LTE as well (with no involvement of NR). We would need a capability for the UE to inform that it support R16 version of LTE idle/inactive.
3)
Measurements of NR SSB in LTE idle/inactive
-
Requires R16 reporting of idle/inactive measurement results via the UE information procedure
-
Is it useful if (NG)EN-DC is not supported?

[Qualcomm] No, it is used for fast setup of (NG)EN-DC.
[Nokia] – Last meeting we agreed that T331 is stopped if UE moves to NR (or from NR to LTE). Thus UE would not anyway continue idle mode measurements. So for the standalone usecase from other RAT early measurements are not really supported => No with current design this is only useful for EN-DC

[Intel] Agree with the above comments. 
[Apple] No. We share above comments. 
4)
Measurements of LTE CRS in LTE idle/inactive

-
To be confirmed: is there anything new/different as compared with the R15 procedure?
-
If the answer is "no" and the answer to both questions 
[Qualcomm] No difference compared with R15
[Nokia] We have not identified any differences

[Intel] With R16, don’t we introduce the inactive part (resume) in LTE? 
[Apple] There is no difference.
5)
R16 validity area for measurements in LTE idle/inactive 

-
Not useful if the UE supports neither NR SSB nor LTE CRS measurements in LTE idle/inactive

-
To be confirmed: relationship between the R15 validity area and the R16 validity area
-
is the R16 validity area the same as the R15 validity area or are there difference?
[Qualcomm] For LTE UE, we don’t see difference and prefer to keep the same as Rel-15 capability. 
[Nokia] No need for separate capability

[Intel] No strong preference…we do see that R15 validity area support does not need to imply the support of R16 validity area (and the principle of no mandatory support of R16 features).
[Apple] There is no difference between R15 validity area and R16 validity area. 
6-idle/inactive)
Configuration of MCG SCells in the RRCConnectionResume message received in idle/inactive
7-idle/inactive)
Not deleting MCG SCells when initiating resume from idle/inactive
-
Not useful if the UE does not support configuration of MCG SCells in the RRCConnectionResume message when in idle/inactive
8-idle/inactive)
Configuration of NR SCG in the RRCConnectionResume message received in idle/inactive
9-idle/inactive)
Not deleting the NR SCG when initiating resume from idle/inactive
-
Not useful if the UE does not support configuration of NR SCG in the RRCConnectionResume message received in idle/inactive
10-epc/5gc)
MCG failure recovery via split SRB1 when connected to EPC/5GC
11-epc/5gc)
MCG failure recovery via SRB3 when connected to EPC/5GC
[Intel]  Do we need the below item as part of LTE capabilities?

 Direct MCG SCell activation upon MCG SCell addition, MCG reconfiguration or resume, when the NR SCG is also present?

NR features/components
[Intel] Would like to confirm that the below would be provided to the NR Cell as part of capabilities?? Is this the same understanding from other companies?
12)
Reporting of idle/inactive measurement results via the UE information procedure
-
Necessary if the UE supports NR SSB and/or LTE CRS measurements in NR idle/inactive

-
Not useful if the UE supports neither NR SSB nor LTE CRS measurements in NR idle/inactive

13)
Reporting of idle/inactive measurement results via the resume procedure
-
Not useful if the UE supports neither NR SSB nor LTE CRS measurements in NR idle/inactive

14)
Measurements of NR SSB in NR idle/inactive
-
Requires reporting of idle/inactive measurement results via the UE information procedure
15)
Measurements of LTE CRS in NR idle/inactive

-
Requires reporting of idle/inactive measurement results via the UE information procedure
-
Is it useful if NE-DC is not supported?
[Qualcomm] It is useful only when NE-DC is supported
[Intel] We think [14] & [15] are not specific to R16 early measurments. And so either 14/15 or 12/13 would be enough.
[Apple] 15) is only useful for NE-DC. 
16)
Validity area for measurements in NR idle/inactive 

-
Not useful if the UE supports neither NR SSB nor LTE CRS measurements in NR idle/inactive

17)
Not deleting MCG SCells when initiating resume
18-nr/ne)
Configuration of NR/LTE SCG in the RRCResume message
19-nr/ne)
Not deleting the SCG when initiating resume
-
Not useful if the UE does not support configuration of NR/LTE SCG in the RRCResume message

20)
Direct MCG SCell activation upon MCG SCell addition, MCG reconfiguration with sync or resume
-
About SCG SCell activation upoon SCG SCell addition, SCG reconfiguration with sync or (MCG) resume:

-
In NE-DC, support of directSCellActivation-r15 in TS 36.331 implies support of SCG SCell activation upon SCG SCell addition or reconfiguration (any reconfiguration)

-
In NR-DC and (NG)EN-DC, the procedure for 20) will most likely not distinguish CG, i.e. include support of direct SCG SCell activation upon SCG SCell addition or SCG reconfiguration with sync. Support of SCG SCell. How this 
21)
SCell dormancy

-
Details to be confirmed when the feature has made more progress

22-nr/ne)
MCG failure recovery via split SRB1 in NR-DC/NE-DC
23)
MCG failure recovery via SRB3 in NR-DC
Dependencies captured in text above are expressed below as logical relationships, i.e. "A ( B" means that if A is supported, then B is supported too.
E-UTRA:

3 ( 1 
To be confirmed: 1 ( 3 
[Qualcomm] No need to have separate capability for 1 and 3.
[OPPO] agree with Qualcomm, no need list item 1 and 3 separately.
[Nokia] No need for separate capability in our view. 
[Apple] There is no need to separate the capability for 1 and 3. 
To be confirmed: (1 and 4) ( ca-IdleModeMeasurements-r15 
[Qualcomm] Yes, then we can keep R15 capability (ca-IdleModeMeasurements-r15) also for R16, i.e. ca-IdleModeMeasurements-r15 implies both 1 and 4
[OPPO] we agree that 4 ( ca-IdleModeMeasurements-r15;

(ca-IdleModeMeasurements-r15 and en-DC indicaror) ((1 or 3)
[Nokia] Same view as Qualcomm
[Apple] We agree with Qualcomm. R15 capability is used for it. 
To be confirmed: 2 ( 1 or ca-IdleModeMeasurements-r15, 
[Qualcomm] 2=> (1 and ca-IdleModeMeasurements-r15). 
[Apple] We agree with Qualcomm. 
5 ( 1  
[Qualcomm] No need to introduce this dependency. Keep same as Rel-15
[Nokia] There are no changes in validity area concept. No capability needed for R16 i.e. R16 UE supporting validity area supports “R16 version”

[Apple] It’s same as R15, and there is no need to introduce the new capability for it.
(6-idle or 8-idle) ( idle with AS context  
[Qualcomm] Yes but not sure what is rapporteur’s intention
(6-inactive or 8-inactive) ( E-UTRA/5GC 
[Qualcomm] 5GC is enough for LTE inactive UE, right? Do we miss something?
7 ( 6 (respectively for idle and inactive) 
[Qualcomm] 6 and 7 can be combined in one capability 
9 ( 8 (respectively for idle and inactive) 
[Qualcomm] 9 and 8 can be combined in one capability
10-epc or 11-epc ( E-UTRA/EPC    
[Qualcomm] We have one capability for split SRB case and one capability for SRB3 case. We don’t need to have further separate capability
10-5gc or 11-5gc ( E-UTRA/5GC 
[Qualcomm] We have one capability for split SRB case and one capability for SRB3 case. We don’t need to have further separate capability
NR:
12 ( (14 or 15)    
[Qualcomm] right
[Nokia] OK

15 ( Connection to E-UTRA 
[Qualcomm] ??? We don’t understand the intention  
[Nokia] UE stops timer T331 when moving to E-UTRA => early measurements do not continue in another RAT. But actually not sure what is meant with this connection.

To be confirmed: 15 ( NE-DC  
[Qualcomm] Agree the target of 15 is to support fast setup of NE-DC
[Nokia] Yes – like explained earlier.
[Apple] Yes. 
13 ( 12  
[Qualcomm] OK
[Nokia] OK 
[Apple] Yes. 
16 ( 12  
[Qualcomm] OK
[Nokia] Similarly to LTE – validity area needs to have capability. 

(18-nr or 22-nr or 23) ( NR-DC    
[Qualcomm] No need to have separate capability for  NR-DC and NE-DC
Nokia]Same as Qualcomm
(18-ne or 22-ne) ( NE-DC     
[Qualcomm] No need to have separate capability for  NR-DC and NE-DC
Nokia]Same as Qualcomm
19 ( 18 (respectively for nr and ne) 
[Qualcomm]  19 and 18 can be combined in one capability
Nokia]Same as Qualcomm
23 ( SRB3    
[Qualcomm]  OK
[Nokia] OK i.e.  f recovery via SRB3 is supported then SR3 is supported too”, which seems correct.
Question 1: Do companies have (preferably detailed) comments on the above list and dependencies? Any view on the items "to be confirmed"? Any suggestion?

	Company Name
	Comments

	Qualcomm
	The discussion of capability dependency complicates the discussion. We prefer to define independent capabilities unless absolutely necessary. 
We provide our view on items inline with [Qualcomm].


	MediaTek
	For LTE parts
· For 1), we do not complete understand what is the meaning of “R15 procedure is a subset of R16 procedure”. Our view is summarized below. 
· The R15 capability indicates whether the UE support LTE CRS early measurement in IDLE/INACTIVE mode. While an R16 UE supports this, it use the same capability and the same way to report the LTE CRS result.
· We should add a separate R16 capability for the UE supporting NR SSB early measurement in IDLE/INACTIVE. Supporting of this R16 capability does NOT imply supporting LTE CRS early measurement.
· For 4), we agree that LTE CRS early measurement is not changed.

· For 5), we think that LTE R15 validity area is somehow broken, the validity area should not configured within the target frequencies. Thus we prefer to have different R16 validity area configuration as in NR and a new capability indicating the UE supporting the R16 validity area.
· For 6), 7), we think that it is possible for a UE supports blind MCG SCell addition but not storing the old MCG SCell configuration. The reverse direction is kind of strange but seems fine in our view.  
· For 8), 9), we think that it is possible for a UE supports blind SCG addition but not storing the old SCG configuration. The reverse direction is kind of strange but it is allowed according to e-mail discussion 108#55.
· For 1 => 3, we do NOT understand the logic. There should not be a capability for 1. And if a UE supports 3 – NR early measurement, it should of course support 1 - the reporting parts.

· For (1 and 4) => ca-IdleModeMeasurements-r15. Yes, that is legacy behavior. No change on R15

· For 2 => ca-IdleModeMeasurements-r15, NO. A UE may support NR early measurement and 2 - reporting via Resume but not LTE early measurement. 
· For 7 => 6 and 9 => 8, although the use case may be limited, it is possible to store the old configuration before Resume and reusing it completely during resume procedure without any change. We prefer to separate the 2 behavior (blind configuration and storing old configuration) with different capability.
For NR parts
· For 18), 19), similar comments as in LTE parts. We think that it is possible for a UE supports blind SCG addition but not storing the old SCG configuration.
· For 21), we understand that there is still some open issue in SCell dormancy and RAN1 is also discussed the capability for SCell dormancy. Thus we agree with rapporteur that we should wait for more progress.

· For 15 => Connection to E-UTRA. It is unclear to us what does this mean.

· For 15 => NE-DC, we are OK with it.

· For 19 => 18, as we comment in LTE parts. Although the use case may be limited, it may be possible to store the old SCG configuration before Resume and reusing it completely during resume procedure without any change. See also the discussion in 108#55.

	OPPO
	We are confused the logic. We can summarize our opinion.
For LTE side:
· For 4), we agree that LTE CRS early measurement is not changed.

· For 1) and 3), if the UE support the ca-IdleModeMeasurements-r15 and en-DC indicaror or SA NR, then it means the UE support SSB measurement for early measurement report, no need the new capability for SSB measurement in LTE side.
· For 2), no capability is needed. There is no IOT issue between UE and network. If UE can report the early measurement results in RRCConnectionResumeComplete message, then UE can report it to the network, otherwise, the UE will use the UE information procedure. one new capability is needed if everyone think it is necessary.
· For 5) , one capability is needed to indicate the UE support the validity area for NR frequency.
· For 6) and 7), one new capability is needed to indicate that configuration of MCG scells in the MSG 4.
· For 8) and 9), a new capability is needed to indicate that configuration of SCG in the MSG 4.
· For 10) and  11), only one capability is needed to indicate if the UE support fast MCG recovery.
For NR side:

· For 12), 14) and 15) only one capability is needed to indicate the UE support the early measurement report in NR side.
· For 13) no capability is needed as reason in LTE.

· For 16), one capability is needed to indicate the UE support the validity area.
· For 17), one new capability is needed to indicate that configuration of MCG scells in the MSG 4.
· For 18) and 19), a new capability is needed to indicate that configuration of SCG in the MSG 4.
· For 20), one capability is needed to indicate the UE support the direct SCell activation in RRC message.
· For 21), one capability is needed to indicates the UE support the dormancy behavior for SCell.
· For 22) and 23), only one capability is needed to indicate if the UE support fast MCG recovery.

	Ericsson
	We are not sure whether all the dependency cases above need to be discussed – it seems sufficient  to report more detailed comments for each proposed capability as such. Therefore we included comments related to each capability on Question 2. 

Some general comment on Question 1:

There are differences between Rel-15 and Rel-16 features. For example, the validity area configuration and the reporting of the measurement results (e.g. in the RRCConnectionResumeComplete message). Thus, our understanding is that a UE may implement e.g. Rel-16 features for early measurements but not Rel-15 related ones. In this manner dependencies between Rel-15 early measurement features and Rel-16 ones should be avoided. 

	ZTE
	Please find our comments related to each capability on Q2. 

	Intel
	Please see our comments added inline to the content above

	Apple
	Please see our comments inline. 


2.2
UE capability signalling
This discussion attempts to cover at least proposals related to UE capabilities in [1], [2], [3] and [4].

At this stage of discussion, no distinction is made between "UE capability" and "IOT bit", what matters is that there is an indication of support (which implies that the feature was tested with some networks).
The following new R16 indications or modifications of R15 UE capability indications were proposed:

E-UTRA indications
a)
Measurements of NR SSB in LTE idle/inactive
a1)
1-bit R16 indication to indicate support of 1, 2 and 3
[Qualcomm] OK. 
[Nokia] Shouldn’t this be covered by UE supporting NR and early measurements. So no new capability needed 
[Apple] We are OK with a1).
a2)
Mandatory if the UE supports ca-IdleModeMeasurements-r15 and NR standalone (in this case, the indication is used as an IOT)
[Qualcomm] No, we should not mandate R16 new feature
[Nokia] As we don’t now have early measurments continuation between different RATs it would be OK to have separate capability bits for both LTE (r15) and NR (new capability – one in point g1)). 
)
. 
[Intel] We agree to have 1-bit R16 for 1,2 and 3. We are also ok to have separate capability bits for idle and inactive. We should not have dependency ca-IdleModeMeasurements-r15 from for R16.
[Apple] No. We should not mandate any R16 feature.
b)
ca-IdleModeMeasurements-r15 (existing E-UTRA capability)

b1)
Make this R15 capability mandatory if the UE supports E-UTRA and Measurements of NR SSB in NR idle/inactive
[Qualcomm] No, why is it mandatory? The whole early measurement is UE capability, and we should not mandate R16 new feature.
[Nokia] Supporting early measurements is optional but UE supporting it and R16 should support any R16 extensions of early measurements (of course UE not supporting NR will not support NR measurements and UE not supporting validity area will not support R16 validity area either)
[Intel] No, we do not like to make this mandatory. R16 capability(ies) we discussed in (a) above should not have dependencies with R15. But we do acknowledge that UE is expected to support R15 if it supports R16.
[Apple] No. New capability should be introduced for the early measurement of NR SSB. 
c)
ca-IdleModeValidityArea-r15 (existing E-UTRA capability)

c1)
Make this R15 capability also apply to NR SSB measurements in LTE idle/inactive if the UE supports Measurements of NR SSB in LTE idle/inactive
[Qualcomm] No. If it was agreed, validity area can be configured across RAT, which seems not agreed in RAN2. We prefer to restrict this capability same as Rel-15, i.e. only LTE measurements are applied.
[Nokia] Not sure what is tried to say with this
[Intel] Same view as Qualcomm.
[Apple] We donot understand. 
c2)
Make it mandatory if the UE supports Validity area in NR idle
[Qualcomm] No. We prefer to define independent capabilities unless absolutely necessary. Furthermore, there were some differences for LTE and NR validity area agreed. Thus, for LTE validity area, we prefer to be same as Rel-15 capability, i.e. not introduce coupling with NR validity area. 

[Nokia] As we don’t now have early measurement continuation between RATs  - we think that separate capability similarly to LTE is required in NR. Validity area is not simple procedure that needs coordination – thus likely that at first phase validity area is not supported.
[Intel] We do not like to make R15 features mandatory for R16. There is no dependency.
[Apple] For LTE validity area, there is no difference compared to R15.   
d)
Not deleting MCG SCells when initiating resume from idle/inactive and configuration of MCG SCells in the RRCConnectionResume message
d1)
1-bit indication to indicate support of 6-idle/inactive and 7-idle/inactive
[Qualcomm] OK
[Nokia] UE supporting early measurements (R15 indication) and R16 should support any R16 extensions of early measurements
[Apple] OK. 
Rapporteur's question: is there a need to distinguish idle and inactive?
[Qualcomm] Although we are not sure what is the deployment status of LTE inactive and LTE idle with suspension, we prefer to have separate capabilities for LTE inactive UE and LTE idle UE (with suspension).
[Nokia] Isn’t the procedure similar? then why do we need separate capabilities? 
 [Intel] We do not have strong view on this
[Apple] No strong view. 
e)
Not deleting the NR SCG when initiating resume from idle/inactive and configuration of NR SCG in the RRCConnectionResume message received in idle/inactive
e1)
1-bit indication to indicate support of 8-idle/inactive and 9-idle/inactive
[Qualcomm] OK.
[Nokia] UE supporting early measurements (R15 indication) and R16 should support any R16 extensions of early measurements
[Apple] OK. 
Rapporteur's question: is there a need to distinguish idle and inactive?
[Qualcomm] Although we are not sure what is the deployment status of LTE inactive and LTE idle with suspension, we prefer to have separate capabilities for LTE inactive UE and LTE idle UE (with suspension). 
[Nokia] Isn’t the procedure similar? then why do we need separate capabilities
[Intel] We do not have strong view on this
[Apple] No strong view. 
f)
Fast MCG recovery via split SRB1
f1)
1-bit indication to indicate support of 10-epc/5gc
[Qualcomm] OK
[Nokia] OK but it is not so clear that we need to separate SRB1/SRB3 

[Intel] Ok to have. Regarding separate bits for split SRB1/SRB3,we tend to agree with Nokia, there is no difference from function perspective if the UE already can support SRB1 and SRB3, i.e. the different part is the support of SRB1/SRB3 instead of recovery itself.
[Apple] OK. 
f)
Fast MCG recovery via SRB3  -> [Intel] should be different from ‘f’ above?
f1)
1-bit indication to indicate support of 11-epc/5gc
[Qualcomm] OK
[Nokia] OK but it is not so clear that we need to separate SRB1/SRB3. So we could have just a capability to indicate support of MCG recovery

[Intel] OK, pls see above.
[Apple] OK.  
NR indications

g)
Measurements of NR SSB in NR idle/inactive
g1)
1-bit R16 indication to indicate support of 12, 13 and 14
[Qualcomm] OK
[Nokia] OK

[Intel] OK
[Apple] OK
h2)

Mandatory if the UE supports ca-IdleModeMeasurements-r15 and NR standalone (in this case, the indication is used as an IOT)
[Qualcomm] No, we should not mandate R16 new feature. 
[Nokia No – same reasoning as for LTE corresponding feature
[Intel] As commented earlier, we should not make R15 mandatory for R16, creating dependencies. 
[Apple] No, same comment as above. 
h)
Measurements of LTE CRS in NR idle/inactive
h1)
1-bit R16 indication to indicate support of 12, 13 and 15
[Qualcomm] OK
[Nokia] No need for separate capability (just one common IDLE measurements capability).
[Apple] OK
h2)
Mandatory if the UE supports ca-IdleModeMeasurements-r15 (rapporteur's comment: indication is still there since this is an NR capability?)
[Qualcomm] No, we should not mandate R16 new feature. 
[Nokia] No – same reasoning as for similar features earlier
[Intel] As commented earlier, we should not make R15 mandatory for R16, creating dependencies. 
[Apple] No, same comment as above. 
i)
Validity area in NR idle

i1)
1-bit indication to indicate support of 16
[Qualcomm] OK
[Nokia] OK

[Intel] OK
[Apple] OK
i2)
Mandatory if the UE supports measurements of NR SSB or LTE CRS in NR idle/inactive ca-IdleModeValidityArea-r15
[Qualcomm] No. We prefer to define independent capabilities unless absolutely necessary. Furthermore, there were some differences for LTE and NR validity area agreed. Thus, for LTE validity area, we prefer to be same as Rel-15 capability, i.e. not introduce coupling with NR validity area. 
[Nokia] No. Same as earlier.
[Intel] No, same comment as above
[Apple] No, same comment as above. 
j)
Not deleting MCG SCells when initiating resume
j1)
1-bit indication to indicate support of 17
[Qualcomm] OK, different from LTE, it doesn’t have idle UE (with suspension).
[Nokia] We don’t really see need to separate this from general early measurements capability

[Intel] Ok with this.
[Apple] OK
k)
Not deleting the NR SCG when initiating resume and configuration ofSCG in the RRCResume message
k1)
1-bit indication to indicate support of 18-nr/ne and 19-nr/ne
[Qualcomm] OK, different from LTE, it doesn’t have idle UE (with suspension).
[Nokia] We don’t really see need to separate this from general early measurements capability

[Intel] Ok with this.
[Apple] OK
l)
Direct MCG SCell activation upon MCG SCell addition, MCG reconfiguration with sync or resume

l1) 1-bit indication to indicate support of 20
[Qualcomm] No, resume can be a separate one because it is always blind configuration (measurement results are not available when activation in Resume procedure). We think that it will cause different impacts on UE implementation from reconfiguration with sync and SCell addition, i.e. we prefer to introduce: 
Capability l)-1: Direct MCG SCell activation upon MCG SCell addition, MCG reconfiguration with sync

Capability l)-2: Direct MCG SCell activation upon resume
[Nokia] We don’t really see need to separate this from general early measurements capability

[Intel] Tend to agree with QC, the scenario is different between HO and resume. But from UE implementation perspective, there is no different. Therefore 1 bit should be enough. 
[Apple] We are OK with it. From UE implementation perspective there is no difference.   
m)
Scell dormancy

m1) 1-bit indication to indicate support of 21
[Qualcomm] OK

[Nokia] OK 

[Intel]  OK but we suspect there would be more for this (as rapporteur mentioned)
[Apple] OK
n)
MCG failure recovery via split SRB1 in NR-DC/NE-DC
n1) 1-bit indication to indicate support of 22-nr/ne
[Qualcomm] OK
[Nokia] OK but just a capability needed to indicate failure recovery support

[Intel] Ok  Regarding separate bits for split SRB1/SRB3,We tend to agree with Nokia, there is no difference from function perspective if the UE already can support SRB1 and SRB3, i.e. the different part is the support of SRB1/SRB3 instead of recovery itself. 
[Apple] OK
o)
MCG failure recovery via SRB3 in NR-DC
o1) 1-bit indication to indicate support of 23
[Qualcomm] OK
[Nokia] OK but just a capability needed to indicate failure recovery support 
[Intel] See above.
[Apple] OK
Question 2: Do companies disagree with any of the above proposal? If so, please indicate the proposals you disagree with and explain. Also, alternative/additional proposals are welcome.
	Company Name
	Comments (list of disagreements and explanations)

	Qualcomm 
	Please see our response inline with [Qualcomm].

	MediaTek
	For LTE parts
· For a2), NO, we don't think UE should be mandated to support new R16 behavior.
· For b1), NO, we don’t think UE supports NR early measurement should also supports LTE early measurement. The two feature could be operated separately. 
· For c1), NO, we see no reason to mandate UE to support R15 new feature.
· For d1), NO, we think there should be 2 bits as our proposal in R2-1914953. One is “Not deleting MCG SCells” and another is “Blind configuration of MCG SCells”. As our comments in Q1, we think it is not necessary to bind the two features together. We also prefer to have separate capability between LTE inactive and LTE idle with suspension.
· For e1), NO, we think there should be 2 bits as our proposal in R2-1914953. One is “Not deleting SCG” and another is “Blind configuration of SCG”. As our comments in Q1, we think it is not necessary to bind the two features together. We also prefer to have separate capability between LTE inactive and LTE idle with suspension.
· We think a new capability for “Direct SCell activation in RRC Connection Resume” is missing. One-bit is enough for this.
For NR parts
· For g2), h2). NO, see no reason to mandate UE to support the non-essential R16 features. All R16 feature should be optional. It is also quite strange that NR capability depends on LTE R15 capability.
· For i2), see no need to make validity area as basic parts of early measurement. The early measurement functionality still work without validity area, and thus prefer to have this optional as in LTE. 
· For k1), NO, we think there should be 2 bits as our proposal in R2-1914953. One is “Not deleting SCG” and another is “Blind configuration of SCG”. As our comments in Q1, we think it is not necessary to bind the two features together.
· For l), as our proposals in R2-1914953. We prefer to separate the capability based on RRC message. One bit to indicate whether the UE supports direct SCell activation in RRC Reconfiguration (including SCell add and handover). Another bit to indicate whether the UE supports direct SCell activation in RRC Resume.
· For m), we prefer to wait more progress on SCell Dormancy before making the decision.

	OPPO
	See comments in Q1.

	Nokia
	Basically we see that  - no need to linkage NR and LTE capability supports as we don’t have continuation of early measurements between RATs

LTE:

UE supporting ca-IdleModeMeasurements-r15 and R16 will support R16 extensions of early measurements => no need for new capabilities in LTE for early measurements. Naturally UE not supporting NR will not support NR extensions of early measurements and UE not supporting validity area will not support R16 extensions of validity area.

1bit for MCG failure recovery 

NR:

1bit indication for early measurements

1bit for validity area support

1bit for dormancy

1bit for MCG failure recovery 

	Ericsson
	We are ok with what a1) indicates so far. But we think this bit should also serve the purpose of indicating that the UE supports reporting of idle/inactive measurement results via the resume procedure for LTE CRS. 
We are ok with d1) and e1), but on idle/inactive aspects, we do not see a need for differentiation. 

For a2), b1), c1), c2),  g2), h2), i2), we think in general there would be no linking with Rel-15 capabilities of early measurements. This may result in non-backwards compatible impact and makes it more complex, the Rel-16 features can be designed independently. Therefore, there is no need to pursue those items.

We are ok with i2), j1), k1), l1).
For f1 (split SRB1/SRB3), n1), o1)  we have already separate capabilities for the support of split SRB and SRB3, then it should be sufficient with one capability for the MCG failure reporting (i.e. 1 bit in E-UTRA capability container and 1 bit in NR capability container). The UE functionality should not differ depending on whether the recovery is via split SRB or SRB3.
For g1) and h1), one could consider having one sole bit for early measurements, and whether it is supported LTE or NR measurements it could be inferred from NE-DC/NR CA support, respectively.

m1) is in principle ok but it may depend on RAN1 discussion.


	ZTE
	LTE:
We are ok with a1). 
For a2), b1), we think there is no need to link with Rel-15 capabilities. 
For c1), c2), considering the Rel-16 validity area is different from Rel-15, we are ok to introduce 1bit new capability for it. Another way is to link it to a1), that UE supports LTE Rel-16 early measurement must support Rel-16 validity area. 
We are ok with d1) and e1), and we see no need to differentiate idle and inactive;

For MCG fast recovery f1), we think introducing one capability for LTE MCG failure recovery functionality is enough, whether split SRB1 and SRB3 are supported can depend on the existing capabilities.
NR:
For g1) and h1), we think 1 single bit is enough, indicates whether UE supports early measurement for both NR and LTE frequencies.
For g2) and h2), we think there is no need to link with Rel-15 capabilities. 

For i1), similar to LTE Rel-16 VA, we are ok to introduce separate capability. And we are also ok to mandate it when g1)/h1) is supported.  i2) is not necessary. 
We are ok with j1), k1), l1), m1).
For n1) and o1), similar to LTE case, we think using one bit for NR MCG failure recovery functionality is enough, whether split SRB1 and SRB3 are supported depends on the exiting capabilities.  

	Intel
	Pls see responses inline above.

	Apple
	Please see our comments inline.


2.3
FDD/TDD separation, FR1/FR2 separation

So far, there was one proposal that there is no FDD/TDD or FR1/FR2 separation for capabilities related to measurements in inactive/idle, i.e. a, b, c, g, h and i.

Question 3: Do companies see the need for FDD/TDD and/or FR1/FR2 separation for some of the above listed capabilities (please indication which ones and explain)?

	Company Name
	Comments (No/Yes + explantations)

	Qualcomm 
	We don’t see the need of FDD/TDD separation.
For FR1/FR2 separation, we think it is not needed for the features with only upper layer impact (i.e. SCG resume). However, we think the capabilities related to the following features should have FR1/FR2 separation because of their lower layer impacts:
· Dormancy SCell (FR2 UE has additionally requirements for beam management performed in dormant BWP) 
· NR early measurement on SSB (longer measurement time to handle multiple beams and higher power consumption cost in FR2)
· Direct MCG SCell activation (UE may need additional requirement to handle TCI indications for PDCCH monitoring in FR2)

	MediaTek
	We don’t see the need to have FDD/TDD separation so far.
Regarding to FR1/FR2 separation proposed by Qualcomm, we see no strong need but fine to have FR1/FR2 separation on early measurement and direct SCell activation. For SCell dormancy feature, as we commented earlier, it is still under RAN1 discussion.

	OPPO
	We do not see the need to define FDD/TDD separation.
For FR1 and FR 2 separation, I am not sure if RAN2 can decide it.

	
	

	Nokia
	We see no need for FDD/TDD separation

We see no need for FR2 separation for any of the features?

	Ericsson
	There seems to be no need to add FDD/TDD or FR1/FR2 differentiation from RAN2 point of view.

	ZTE
	We see no need to differentiate TDD/FDD or FR1/FR2.

	Intel
	Agree for no FDD/TDD separation. For FR1/FR2, we are of the view that the differentiation is not needed for early measurement (for FR2, RAN4 requirements will apply)

For dormancy SCell (we need to discuss this after the sub-feature is finalized)

For direct activation ( additional requirements would come from RAN4), but we do sympathise with Qualcomm and MediaTek and see the need for FR1/FR2 seperation.

	Apple
	We see no need to differentiate TDD/FDD.      
For FR1/FR2 separation, at least the early measurement should be considered. 


2.4
Bands, band combinations

There was no proposal that any of the capability would be per band or per band combination, or would need band or band combination related information.                                       
For measurements in idle/inactive, it could be reasonable that the UE supports measurements of all E-UTRA or NR bands where the UE can camp as indicated in the UE E-UTRA or NR capabilities.

However, if the UE supports (NG)EN-DC but not NR standalone, there will be no such information in the NR UE capabilities. The question may be whether the UE supports idle/inactive measurements of all
Question 4: Do companies think that the UE that supports NR measurements in E-UTRA idle/inactive will support measurements on all NR SSB frequencies which can be used as NR SSB frequency of PSCell or SCG SCell according to the UE capability?
	Company Name
	Comments (No/Yes + explantations)

	Qualcomm
	Agree it is the simplest way. 
Because we have specified that the UE can stop early measurements if the measured frequency band combination is not supported. Thus, this solution is acceptable to us.

	MediaTek
	Agree.


	OPPO
	Yes 

	
	

	Nokia
	Agree

	Ericsson
	Yes

	ZTE
	Agree

	Intel
	Yes

	Apple
	Agree


Question 5: Do companies see the need to signal any of the capabilities per band/BC or to signal additional band/BC related capabilities?
	Company Name
	Comments (No/Yes + explantations)

	Qualcomm
	No. it is unnecessary because of the following reasons:

· It incurs high reporting overhead from the UE side.
· NW doesn’t know where the UE moves (so, NW can’t configure UE compliant NR frequencies after the UE moves to another cell). Thus, the reported MR-DC band combination information may not be useful for the NW.


	MediaTek
	We do not see the need to have per band or per BC now. But SCell Dormancy feature is also discussed in RAN1, which is not concluded whether it is per BC yet. We could just follow RAN1’s agreement on that feature.

	OPPO
	Agree with MediaTek.

	
	

	Nokia
	No

	Ericsson
	No, we do not see the benefit of having the report of the capabilities in section 2.2 per band/BC or additional per band/BC signaling related to it.

	ZTE
	No

	Intel
	We also see that there is no need for per-band or per-BC, but RAN1 has agreed to have dormancy SCell as per-BC. And so we need to handle that.



	Apple
	From RAN2 perspective, it’s no need to introduce the capabilities per band/BC. 
For the SCell dormancy, the capability should be designed in RAN1.    


2.4
UE capability containers
In the above, capabilities listed in "E-UTRA indications" could be included in the E-UTRA capability container and capabilities listed in "NR indications" in the NR capability container, i.e. there would be no capability in the E-UTRA-NR capability container.

Question 6: Do companies agree that all capabilities in "E-UTRA indications" will be in the E-UTRA capability container, all capabilities in "NR indications" will be in the NR capability container and no capability will be in the E-UTRA-NR capability container?
	Company Name
	Comments

	Qualcomm
	Agree. It is the basic principle we agreed in Rel-15. No need to revisit it.

	MediaTek
	Agree. Early measurement or new feature in RRC Resume function is mainly for IDLE/INACTIVE mode. So the capability for a single RAT is enough. No need to put this capability in MR-DC container. 

	OPPO
	Consider the UE who does not support MR-DC, it is better to put the capabilities in the single RAT capability container for a common solution purpose.

	
	

	Nokia
	Agree

	Ericsson
	Agree

	ZTE
	Agree

	Intel
	Agree

	Apple
	Agree


3 Conclusion
Based on the feedback received, the rapporteur has drafted CRs/TPs for 36.306, 38.306, 36.331 and 38.331. For any point proposed by one (or more companies) but for which there is no consensus or insufficient feedback, FFS items are captured in the proposed capabilities in 36.306 and 38.306. Also, some TBC (to be confirmed) points are captured.

Proposals:

1) 
companies who participated in the email discussion check whether their views are well-enough captured, either in the added text or in the FFS/TBC items. If not, please explain or make a suggestion.

2)
Endorse the drafts are endorsed as baseline for further work (possibly with some updates);

3)
If useful, an email discussion to the next meeting can be allocated to allow further review and corrections. If RAN1 information about RAN1 features is sufficient, the same discussion could handle capabilities for RAN1 eDCCA features.
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