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1. Introduction
[bookmark: Proposal_Pattern_Length]This contribution discusses the new RAN1 and RAN4 UE capabilities based on the RAN1 and RAN4 LSes and try to form a consensus in RAN2 on the answers to the questions from the RAN1 LS [1]. The document also tries to list any open items on the capabilities from RAN1 and RAN4 to be added to the reply LS. This is in response to the email discussion to be handled for next RAN2#110-e meeting. 
[Post109bis-e][963][NR16] UE Capabilities (Intel, NTT Docomo) 
	Scope: L1 Radio and Positioning capabilities. Progress the topic, take into account the R1 LS, make a first attempt at CRs, 38306 38331. Identify issues, if any, Reply LS to R1 for issues resolution. 
Intended outcome: Report, Draft CRs, Draft Reply LS to R1. 
Deadline: Next Meeting.
The deadline of this email discussion in into the next meeting, however we suggest having 2 phases: 
· Phase 1 until 2020-05-21 23:59 PST for companies to provide their views on the discussion points listed and the drafted CRs to 38.306 and 38.331.
· Phase 2 until 2020-05-28 23:59 PST for companies to provide their views on the updated CRs and the draft LSes.
1. Discussion
Review of the eMIMO UL full power mode-2 Tx operation 
RAN1 has requested RAN2’s feedback in the signalling impact from one or two rows in capturing the SRS and TPMI capabilities for UL Full Tx Mode-2 operation from the eMIMO WI. 
In Release-15 for codebook based transmission of UL MIMO, the UE can report the type of coherency it has for its Tx chains (due to practical limitation of the power amplifier) as below. The UE can support upto 4 Tx ports. 
· Full coherency
· Partial coherency
· No coherency
Discussion (Confirmation) point  – Common understanding of legacy (Rel-15) operation

1. For the UL MIMO based on codebook operation, for each band, the supported TPMIs by the UE are based on the number of UE Tx ports and the type of coherency the UE supports for that band.

2. For the UL MIMO based on codebook operation, the ‘No-coherency’ TPMIs are a subset of ‘partial-coherency’ TPMIs which are in turn, a subset of ‘full-coherency’ TPMIs. If the UE supports partial coherency, the UE is expected to support the TPMIs of ‘No-coherency’. If the UE supports full coherency, the UE is expected to support the all the TPMIs of partial and no-coherency.  (We will use the nomenclature “fallback coherency” in this discussion for this).

3. Partial coherency is applicable only for 4 Tx port operation. 

4. Transmission using lower number of Tx ports is supported by the UE for a given Tx port capability. The UE can transmit using 2 ports if it supports transmission on 4 ports, and can transmit on 1 port if the UE supports 2 port transmission. (We will use the nomenclature “fallback port config” in this discussion for this).

Discussion point 1) Companies are requested to confirm if they agree with the above for Rel-15.  The rapporteur requests the companies to check internally with their RAN1 on the above (to avoid sending an LS explicitly where possible).

	Company’s name
	Agree/Disagree
	Company’s comments, if any

	OPPO
	agree
	

	vivo
	Agree
	A comment on above highlighted statement in point 4, is it correct to say UE can transmit using 2 ports if it supports transmission on 4 ports? “UE supports transmission using 2 ports if it ….” is better?

	ZTE
	Agree
	

	Samsung
	Agree
	

	CATT
	Agree
	

	Huawei, HiSilicon
	
	The same understanding, however, we do not think the Rel-15 behaviour should be discussed here.

	NTT DOCOMO
	Agree
	

	MediaTek
	Agree
	We understanding R-15 UE cannot support full power transmission under partial/no coherency, which is the target of R-16. We also think UE should be able to support transmission using lower number of Tx ports for a given Tx port capability reported by the UE.

	Ericsson
	Agree
	

	Apple
	Agree
	

	
	
	



Summary
Summary: All the companies that have responded, agree with the Rel-15 operation and there are no mis-understandings. No new proposals are needed.
Discussion points  – Relation of UL full power Tx mode -2 operation with the legacy Rel-15 operation

In case the UE cannot support full coherency, the TPMIs used for Rank 1 transmission result in the UE not being able to transmit with full Tx power (for eg., 23 dBm) and in Rel-16, this is addressed through the eMIMO WI. 
Along with the signalling of the UE capabilities on the number of Tx ports and the maximum SRS resources the UE supports, RAN2 is also expected to design the signalling of the TPMIs on which the partial and non-coherent UEs can perform full power transmission. 
RAN1 has agreed on the maximum number of SRS resource per set to ‘4’  or ‘2’ (based on UE capability) for UE which support either maximum 2 Tx ports or maximum of 4 Tx ports based on [1]. But the TPMIs the UE can use depends on the maximum Tx port capability and the tables1/2 from [1] lists the allowed TPMIs.
We list below the rapporteur’s understanding on the background behind this topic to get the views on companies in RAN2, as the intention is to use this understanding on drafting a response in the reply LS.

5. The type of coherency supported and signalled in Rel-15 (using the IE pusch-TransCoherence per each of the supported band reported in the IE MIMO-ParametersPerBand), is the same for the UE and does not change in the UL full Tx power mode2 transmission.

6. Similarly, the maximum number of Tx ports the UE supports does not change with UL full Tx power transmission.
For eg. (based on points 5 and 6) if the UE support partial coherency for 4 Tx ports and signals as such, the UE also supports partial coherency for full power UL Tx operation. If the UE support only 2 Tx ports and with no coherency, UL full Tx power transmission also is with 2 Tx ports with no coherency.
7. The supported set of TPMIs from Rel-15 (based on the supported maximum number of Tx ports and the type of coherency supported by the UE) do not change due to UL full Tx power transmission

8. The set of TPMIs supported by the UE for UL full power Tx transmission mode-2 would be a subset of all the TPMIs supported by the UE and for some UEs all the TPMIs supported by the UE are also supported with UL full Tx power transmission (capability 1 type UEs).

9. Even though the UE support of “fallback” coherency and “fallback port config” is expected, the set of TPMIs for UL full power mode-2 supported by the UE for this “fallback” coherency and “fallback port config” cannot be deduced from the TPMIs for the UL full power Tx mode-2 operation for the “parent” coherency/”parent” port config.

10. With 1-port transmission by the UE, the TPMIs are not applicable and the UEs which support UL full Tx power transmission with mode-2, should support 1-port transmission in mode-2 mandatorily.


Discussion point 2) Companies are requested to provide their views on the above points and the rapporteur repeats the request that the companies check internally with their RAN1 on the above (to avoid sending an LS explicitly just for clarification, where possible).

	Company’s name
	Agree/Disagree on which points
	Company’s comments, if any

	OPPO
	
	We agree with bullet 5~10 except for bullet 9. Our understanding is that the set of TPMIs for full power mode-2 supported by the UE for “fallback” coherency and “fallback” port config can also be deduced from the TPMIs for the UL full power TX mode-2 operation from the “parent” coherency/port config.
[Rap] We think it’s better to confirm this with RAN1

	vivo
	
	Point 7 is only applicable for ul-FullPowerTransmission and fullpowerMode2
In point 8, second part “and for some UEs all the TPMIs supported by the UE are also supported with UL full Tx power transmission (capability 1 type UEs).” is not clear fo rus. 

One missing part is the number of SRS ports is different among different SRS resources. In this case, the UE doesn’t support full power TPMIs as listed in [1].
In Rel-15, multiple SRS resources have same number of ports.
[Rap] For this one, our view is to wait until RAN1 concludes

	ZTE
	Agree
	

	Samsung
	Agree
	We agree above bullet 5~10. 

	CATT
	Agree
	

	Huawei, HiSilicon
	
	At first, a clarification is that for 4Tx UE capability, both or either the 4-port and 2-port full power TPMIs can be reported by the UE. 
[Rap] We think it’s better to confirm this with RAN1
Then for the above points:
5. Agree
6. Agree
7. Agree
8. Agree
9. There are different things merged together. First thing is the whether TPMIs for different ports can be deduced, the answer is no Second thing is whether the TPMIs for “fallback” coherency can be deduced from the TPMIs for the UL full power Tx mode-2 operation for the “parent” coherency. The answer is yes, since TPMIs for non-coherent coherent can be deduced from full coherent. .[Rap] Draft LS has questions to confirm from RAN1
10. 1 port transmission can be supported for Mode-2. But, it does not means mandatory to configured.

	NTT DOCOMO
	Agree
	

	MediaTek
	Agree 
	On point 9, the statement is correct regarding number of Tx ports and coherency in “UL Tx operation mode”. However, it does not imply UE always be able to transmit full power (e.g. 23dBm) but depends on the set of supported TMPIs.

	Ericsson
	Agree in general, but for 7,9
	Clarification for point 7: A full power Mode 1 UE that is either non-coherent or partially coherent uses a fully coherent TPMI to deliver full power.  But if we are not considering full power Mode 1 in the responses below, then this is OK.

Point 9 is being discussed in RAN1, but it is OK to ask about this as in the draft LS.

	Apple
	
	5. Agree
6. Regarding the condition “if the UE support partial coherency for 4 Tx ports and signals as such”, does it mean UE signals all partial coherency precoders for 4Tx that can support full power or UE signals it support partial coherent transmission? If it’s the former one, we agree. 
7. Agree
8. We do not think it is reasonable to configure capability 1 UE in mode 2.
9. We think the wording is unclear, and share the same view with Huawei that it merged multiple things together.
10. Disagree. gNB can still configure X (X>1) ports to achieve UL full power.

	
	
	



Summary
Summary: The intention of the rapporteur(s) is to confirm that the Rel-16 UL full power mode-2 signalling can be built on the top of the Rel-15 capabilities of the UE. 
All the companies who have provided views so far, agree to the fact that the type of coherency and the maximum number of Tx ports the UE supports, will be the same for UL full power mode-2 operation, and that the UE does not need to report these capabilities separately again for UL full power mode 2 operation. 
There are differing view on whether the set of TMPIs the UE supports with UL full power mode 2 operation  for fallback coherency/ports can be deduced or the UE needs to report explicitly. We can get confirmation from RAN1 on this aspect.
Proposal 1: For UL full power mode-2 operation, the UE supports the same type of coherency as signalled from Rel-15 capability IE ‘pusch-TransCoherence’ per each of the supported band reported in the IE MIMO-ParametersPerBand’ .
[RAP] It appears all the companies have the same understanding, and so the rapporteur thinks no agreement needs to be taken, and we can revisit this after the UE feature list arrives and if the content is different than the current one. No proposal is added.

Discussion points on what the UE should report for mode-2 
If the companies are in agreement with the above points from 2.1.2, the UE capability signalling for mode-2 operation with codebook would need to provide the below for each band the UE supports:
For each band:
· The type of coherency supported (taken from rel-15 signalling)
· The maximum number of Tx ports the UE can support (taken from rel-15 signalling) 
· (new) (FFS per RAN1) number of Tx ports for mode 2 operation
· (new) (FFS per RAN1) the maximum number of SRS resources the UE supports in the resource set for this UL full power mode-2 transmission.  
· (new) In case of the support of more than 1 Tx port for mode 2 operation, the set of TPMIs the UE supports for this UL full power mode-2 transmission.
· If the UE only supports 1 Tx port (mandatory for mode 2 operation), then TMPIs are not applicable, and so not reported.
· The UE can report TMPIs for each of the “fallback” Tx port configuration it supports

The above can be provided in an ASN.1 format as below
tpmiPerPortConfig        SEQUENCE {
	2Port			BIT STRING (SIZE (2))		OPTIONAL,
             4PortNonCoherenet       ENUMERATED {g0,g1,g2,g3}          OPTIONAL,
             4PortPartialCoherent      ENUMERATED {g0,g1,g2,g3,g4,g5,g6}          OPTIONAL
}

For each mimo-ParametersPerBand,
fullULTxPowerMode2       SEQUENCE {
	maxTxPorts			ENUMERATED { 2p, 4p }  OPTIONAL,      -- absence means 1-port support only     
maxNumOfSRS-Resoruces             MaxNumOfSRS-Resources         OPTIONAL,
            supportedTPMI                               tpmiPerPortConfig         OPTIONAL    -- preset only if UE supports >1 port 
	-- other params 
}

Discussion point 3) Companies are requested to provide their views on the above points and the rapporteur repeats the request that the companies check internally with their RAN1 on the above (to avoid sending an LS explicitly just for clarification, where possible).
	Company’s name
	Agree/Disagree on which points
	Company’s comments, if any

	OPPO
	
	When maxTxPorts is 4, then and if UE support partial coherency, then UE need report 4PortPartialCoherent from which network can deduce 4PortNonCoherenet, so logically it is not necessary for UE to report both of them. Hence we propose choice structure between 4PortPartialCoherent and 4PortNonCoherenet

	vivo
	
	This is only for the case when the UE is not configured with multiple SRS with different number of ports.

	ZTE
	Disagree
	The whole elements are still on-going discussed in RAN1. We need to wait for RAN1 further inputs for Mode2, firstly.

	Samsung
	Agree
	

	CATT
	See comments
	This is still under UE capability discussion in RAN1. Suggest RAN2 to wait. 

We have different understanding than OPPO’s comment above. UE antenna virtualization is implementation and it is impossible for NW to infer the virtualization without UE reporting.

	Huawei, HiSilicon
	Agree
	The parameter name “maxNumOfSRS-Resoruces” is confusion, since the component introduced in Mode-2 is the maximum number of SRS resources with different number of ports. If the multiple SRS resources with the SRS ports for each SRS resource being the same, the component values is only with 1. So, it is better to revised as “maxNumOfSRS-ResorucesWithDifferentPorts”

	Qualcomm
	Disagree
	RAN1 hasn’t finalized mode-2 UE capability discussion. RAN2 should wait.

	NTT DOCOMO
	
	TBD by RAN1.

	MediaTek
	FFS 
	Agree with Huawei on the comment on maxNumOfSRS-Resoruces. And it is also not clear if the resource means spatial relation or port, to report capability, we need a combination of spatial relation and port. We also think this capability needs to consider CA, so it is not clear it should be a per band capability.
Indeed, R1 has not finalized the discussion, however, R2 could consider to ask for clarification.

	Ericsson
	
	Although there may be some tuning later given ongoing RAN1 discussions, the tpmiPerPortConfig field with the optionality as shown looks OK to us.

The maximum number of Tx ports and the maximum number of SRS resources are still being discussed in RAN1.  But to answer from Ericsson’s perspective, we think the maxTxPorts field can be inherited from Rel-15.  Furthermore, our understanding is that a Mode 2 UE supports at least two SRS resources according to RAN1 agreements.  However, this could change if RAN1 makes further agreements in the current meeting.  So for now, we think ‘maxNumOfSRS-Resources’ is always at least 2, and 2 additional SRS resources may be supported by a UE.   In that sense, the field could be clarified that the UE should report at least 2 resources.

	Apple
	Disagree
	This issue is still under discussion in RAN1.

	
	
	



Summary
Summary: There are some differing views on the content of the capability for the Rel-16 UL full power mode 2 operation part. 
Some companies are also of the opinion that RAN2 should wait until RAN1 concludes this part. Rapporteur agrees with this. No new proposals here.
Discussion on RAN2’s view of one-row vs two-row capability signalling
Rapporteur has the below understanding regarding the one-row vs two-row question from RAN1 LS:
The support of TPMIs with full power mode 2 operation is optional for the UE even when the UE supports full Tx power mode-2 operation with more than 1 Tx port. 
The option to capture that the UE cannot support any of the TPMIs for >1 Tx port mode-2 operation can be captured with:



One row:
fullULTxPowerMode2       SEQUENCE {
……..
maxNumOfSRS-Resoruces             MaxNumOfSRS-Resources         OPTIONAL,
            supportedTPMI                               tpmiPerPortConfig         OPTIONAL    
}

tpmiPerPortConfig        SEQUENCE {
…..
             4PortNonCoherenet       ENUMERATED {not_supported, g0,g1,g2,g3}          OPTIONAL,
             4PortPartialCoherent      ENUMERATED {not_supported, g0,g1,g2,g3,g4,g5,g6}          OPTIONAL
}

Two rows:
fullULTxPowerMode2       SEQUENCE {
……..
maxNumOfSRS-Resoruces             MaxNumOfSRS-Resources         OPTIONAL,
            supportedTPMI                               tpmiPerPortConfig         OPTIONAL    
}

tpmiPerPortConfig        SEQUENCE {
…..
             4PortNonCoherenet      CHOICE{  not_supported BOOLEAN, ENUMERATED { g0,g1,g2,g3} }         OPTIONAL,
             4PortPartialCoherent     CHOICE{  not_supported BOOLEAN,  ENUMERATED {g0,g1,g2,g3,g4,g5,g6} }         OPTIONAL
}

In rapporteur’s view, both options are not needed, and we can use the “optionality” part of ASN.1 fields to capture the samething as shown below:


Simpler way:
tpmiPerPortConfig        SEQUENCE {
	2Port			BIT STRING (SIZE (2))		OPTIONAL, -- absence mean no TPMIs are supported.
             4PortNonCoherenet       ENUMERATED {g0,g1,g2,g3}          OPTIONAL, -- absence mean no TPMIs are supported.
             4PortPartialCoherent      ENUMERATED {g0,g1,g2,g3,g4,g5,g6}          OPTIONAL -- absence mean no TPMIs are supported.
}


Discussion point 4) Companies are requested to provide their views on the rapporteur’s interpretation of one-row vs two-row vs simpler way options, or if the rapporteur has completely mis-understood this.

	Company’s name
	Which way:
One row/two row/simpler way/other?
	Company’s comments, if any

	OPPO
	
	We agree with rapporteur’s approach

	vivo
	
	1 or 2 rows to address two ways of operation in Mode2. 1) multiple SRS resources with different number of ports, in this case full power TPMI is not reported; 2) UE report full power TPMI, in this case either single SRS resource or multiple SRS resources with same number of ports

	ZTE
	One row
	The single row is sufficient, especially considering that the UE capability reporting can be optional. We do not see the clear benefits for introducing the additional row. Regarding tpmiPerPortConfig recommended by the moderator,  we still prefer to include NULL into 4PortNonCoherenet and 4PortPartialCoherent, which can provide a clear information that there is no additional TPMI group for supporting full power transmission.

	Samsung
	Simpler way
	Simple way seems fine to us.

	CATT
	Simpler way
	We agree with suggestion from Rapporteur. 

	Huawei, HiSilicon
	One row
	Agree with Rapporteur’s view in “simpler way”. And then, only one row is required, since the Mode-2 is a complete solution, the component Max number SRS resources with different number of ports, and TPMIs are the two components in the solution.

	NTT DOCOMO
	Simpler way
	Agree on the simple way that absence means no support as usual.

	MediaTek
	Simpler way
	


	Qualcomm
	Two-row
	We prefer to two-row. Whether using one-row or two-row is actually related to decoupling this UE feature into two separate UE features and separately signalled which is under RAN1 discussion now. A UE supports mode 2 does not necessarily have to support SRS resource configuration with different number of SRS ports and TPMI group reporting on full power at the same time.
As we commented on Q3, RAN2 should wait for RAN1 finalize this capability discussion first.
[Rap] ok. The SRS port and SRS resources mapped to the port discussion can be taken up once RAN1 concludes this. We are not sure if this is what RAN1 meant by one-row or two-row. But atleast we can provide our view on the content that they have mentioned in the LS?  SRS resources vs TMPI…



	Ericsson
	Simpler way
	In our understanding, the use of two rows means that parameters are signalled independently, which means they can be optional.  With one row, then all parameters must be provided.  We think the simpler way above is a good solution, although it may not be thought of as strictly ‘one row’ from RAN1’s perspective.

	Apple
	Two rows
	Multiple SRS resources with different number of ports and TPMI group reporting are two schemes to support full power for mode 2. 

	
	
	



Summary and proposals
While there are some differences in understanding related to the TPMIs for UL full power mode transmission and their applicability in fallback coherency/port usage, all companies except for one, agree to reporting with one row. One company prefers explicit signaling of reporting no TMPI support in the one row, while the rest of the agreeing companies are ok with implicit assumption of the no TMPI support with the absence of the capability IE. Based on this the rapporteur(s) propose to go with the implicit assumption with one row. 
In addition, based on the different understanding of companies on how the TMPIs are deduced, rapporteur(s) views that it’s better to clarify this with RAN1.
Proposal: Draft reply to RAN1 with the below:
	[bookmark: _Hlk41390362]RAN2 prefers to use one-row method of signaling with the interpretation that the absence of the TMPI capability for port configuration implies that the UE does not support any TMPIs with UL full power mode 2 operation. A sample ASN.1 signaling is shown below.
RAN2 also wonders whether the UL full power mode 2 supporting TPMIs for a fallback coherency/port config can be deduced from a reported set of TPMIs, or the UE needs to explicitly report supported TPMIs for each coherency/port config the UE can support. As an example, should the UE (which supports partial coherency with 4 ports) also report 4PortNonCoherent along with 4PortPartialCoherent IE, or 4PortPartialCoherent IE can provide this information as well?
fullULTxPowerMode2       SEQUENCE {
	-- <<skipped other IEs>>
	maxNumOfSRS-ResourcesUL-Mode2      MaxNumOfSRS-ResourcesUL-Mode2         OPTIONAL,
	supportedTPMI                      TpmiPerPortConfig         OPTIONAL  -- absence mean no TPMIs are supported and UE only supports 1-port operation with full power mode 2.  
}

TpmiPerPortConfig        SEQUENCE {
	2Port			   BIT STRING (SIZE (2))	OPTIONAL, -- absence mean no TPMIs are supported.
 	4PortNonCoherent   ENUMERATED {g0,g1,g2,g3} OPTIONAL, -- absence mean no TPMIs are supported.
 	4PortPartialCoherent  ENUMERATED {g0,g1,g2,g3,g4,g5,g6}  OPTIONAL -- absence mean no TPMIs are supported.
}




Phase 2 review
	Company’s name
	Company’s comments, if any on the reply LS content

	Qualcomm Incorporated
	We don’t agree with this LS.
As we commented in the Q4, the one-row and two-row issues raised by RAN1 is to address whether use one single capability for max SRS resources and TPMI or split to two capabilities for max number of SRS resources and TPMI separately. We think it is different from the understanding and example structures provided by rapporteur. 
“Mode 2 UE capability will identify a maximum number of SRS resources supported by the UE and any TPMI(s) supported by the UE with full power within at least one row.  If two rows are used, this SRS and TPMI related capability information is split into respective rows.” quoted from RAN1 LS.
In our view, no matter supporting RAN1 one-row or two-row, we don’t see there are too much differences from RAN2 signaling complexity perspective. The ASN.1 impact is trivial. In that sense, we don’t see RAN2 needs to provide the preferences even in the case that RAN1 hasn’t finalized this part of capability discussion which might also impact other capability discussion. 
See ‘RAN1 is also discussing potential motivations for two rows for 16-5c in the context of UL Tx switching with Option 2.’ quoted from RAN1 LS.

Therefore, we’d suggest RAN2 only replies there are no much differences from RAN2 signaling complexity point of view for either one-row or two-row method and should wait for RAN1 making conclusion on this UL fullmode2 capability.


	Ericsson
	Regarding: ‘-- absence mean no TPMIs are supported and UE only supports 1-port operation with full power mode 2.’, we think this is not quite correct.  A UE can support multiple SRS ports in Mode 2 without any support for full power TPMIs.  Saying ‘-- absence mean no TPMIs are supported’ is correct.

	Huawei, HiSilicon
	We support the LS and one-row signalling. Since Mode-2 is a complete solution, while SRS and TPMIs are the two components in the solution, which cannot be two independent FGs. 
The interpretation on TPMIs needs some updates:
“absence of the TMPI capability for port configuration implies that the UE does not support any TMPIs in TpmiPerPortConfig with UL full power mode 2 operation”, since without the TPMI component, only the TPMI with every port enabled can be used for full power, such as: 1-port case, or two port with [1 0; 0 1].

Besides, there could be some wording improvements for the LS. We add the suggested update in the following.

	OPPO
	We basically agree with what Qualcomm said. The argument on one row or two row is still going on in RAN1 and it is bit strange that RAN2 can have any preference on this point. Regarding the signalling we fail to see there is any significant difference as indicated by the example ASN.1 structure.

	vivo
	As far as I know, one/two rows issue are being discussed in RAN1. Thus, we also prefer not to provide any preference in the reply before extensively discussion from RAN2. 
We do more or less share the same view as Qualcomm’s view on the signalling complexity for one or two rows. 



Suggested wording from Huawei:
	RAN2 prefers to use one-row method of signaling with the interpretation that the SRS and TPMIs are the two parts for Mode-2 full power, absence of the TMPI capability for port configuration implies that the UE does not support any TMPIs in TpmiPerPortConfig with UL full power mode 2 operation. A sample ASN.1 signaling is shown below.
RAN2 also wonders whether the UL full power mode 2 supporting TPMIs for a fallback coherency/port config can be deduced from a reported set of TPMIs, or the UE needs to explicitly report supported TPMIs for each coherency/port config the UE can support. As an example, should the UE (which supports partial coherency with 4 ports) also report 4PortNonCoherent along with 4PortPartialCoherent IE, or 4PortPartialCoherent IE can provide this information as well?
fullULTxPowerMode2       SEQUENCE {
	-- <<skipped other IEs>>
	maxNumOfSRS-ResourcesUL-Mode2      MaxNumOfSRS-ResourcesUL-Mode2         OPTIONAL,
	supportedTPMI                      TpmiPerPortConfig         OPTIONAL  -- absence mean no TPMIs in TpmiPerPortConfig  are supported for and UE only supports 1-port operation with full power mode 2.  
}

TpmiPerPortConfig        SEQUENCE {
	2Port			   BIT STRING (SIZE (2))	OPTIONAL, -- absence mean no TPMIs of [1 0]T, [0 1]T are supported for full power.
 	4PortNonCoherent   ENUMERATED {g0,g1,g2,g3} OPTIONAL, -- absence mean no TPMIs from g0~g3 are supported for full power.
 	4PortPartialCoherent  ENUMERATED {g0,g1,g2,g3,g4,g5,g6}  OPTIONAL -- absence mean no TPMIs from g0~g6 are supported for full power.
}





Report after PH2
Eight companies prefer with the signaling of simpler-way/one row, but four companies have a different interpretation of the RAN1 LS on this one-row vs two-row topic.  While the rapporteur sees the LS the same way as the earlier eight companies, in the interest of moving forward, the rapporteur suggest the below text that tries to capture the common understanding in RAN2.
Proposal 1: Draft reply to RAN1 with the below:

	In RAN2 view, there is no significant difference in signaling maximum number of SRS resources and any TMPI(s) supported by the UE using one row or two rows. 
In UL full power mode-2 operation, assuming that a UE supporting 4-port transmission should support 2-port transmission and a UE supporting partial coherency should  support no-coherency for mode-2, , RAN2 also wonders whether the UL full power mode-2 supporting TPMIs for the lower configuration of coherency/port config can be deduced from the reported set of TPMIs, or does the UE need to explicitly report supported TPMIs for each coherency/port config the UE can support as part of it’s capability? 




Review of the 2-step RACH MsgB size in relation to Msg4/Msg2 

In RAN1 LS[1], RAN1 requests RAN2 feedback on the below:
	
· For NR UE features for 2 step RACH, RAN1 discussed on some possible FGs and RAN1 see the need of RAN2 input on following point.
· RAN1 respectfully ask RAN2 to further discuss if msgB payload size could be relatively comparable with msg4, or significantly larger than the max possible payload size of msg2, given that there are Rel-15 UE capabilities for limitation on max # of unicast PDSCHs including msg4 per slot per CC and current RAN1 specification has no limitation on modulation order for PDSCH scheduled by DCI with msgB-RNTI (unlike msg2 PDSCH scheduled by DCI with RA-RNTI). RAN1 may further investigate the need to have such limitation, if the payload size of msgB is typically not large, e.g. similar as msg2.

ACTION: For 2 step RACH, RAN1 respectfully ask RAN2 to further discuss if msgB payload size could be relatively comparable with msg4, or significantly larger than the max possible payload size of msg2, given that there are Rel-15 UE capabilities for limitation on max # of unicast PDSCHs including msg4 per slot per CC and current RAN1 specification has no limitation on modulation order for PDSCH scheduled by DCI with msgB-RNTI (unlike msg2 PDSCH scheduled by DCI with RA-RNTI).




Discussion point  
In general, the above discussion in RAN1 relates to the UE capability for number of MSGBs per slot/MSGB window as mentioned in the LS. 
To analyze the MsgB payload size, we can start with the discussion below :
MSGB payload size 
In the case of 2-step RACH, for MSGB (i.e. message addressed to MSGB-RNTI), the fallbackRAR is exactly the same size as the legacy RAR. The successRAR can be slightly larger but is still not in the order of MSG4. So, when multiple UEs are multiplexed in MSGB, and if there is no RRC message included (for any of these UEs), then, the overall size of the MSGB is comparable (i.e. similar) to the legacy case (i.e. similar to MSG2 – the only potential difference coming from the slightly larger successRAR size compared to the fallbackRAR for each of the UE in MSGB). 
If RRC payload is included, then there will be no multiplexing in MSGB (i.e. MSGB is addressed to a single UE). Hence, although the size is comparable with MSG4 of a single UE, the overall size of MSGB is still limited because of the requirement to not multiplex multiple UEs with RRC message in a given MSGB..
Observation 1: MsgB size is generally comparable in size (i.e. NOT significantly larger compared) to that of Rel-15 Msg2 Although MSGB size can be same as MSG4 for a single UE case when the RRC payload is included, it should be noted that there is no multiplexing of multiple UEs for this scenario.
Limitation on max unicast PDSCHs including MsgB/4
RAN1’s concern is on the case where the UE may run into issues in decoding multiple PDSCHs where one of them also contains MsgB as part of 2-step RACH.Observation 3: The maximum number of unicast PDSCHs that the UE can decode is based on the UE capability, and the NW cannot schedule multiple PDSCHs for the UE without the knowledge of this UE capability. 
.
However, it is still possible that the NW would not know the UE that has attempted 2-step RACH, if the preamble is decoded by the NW but the MsgA content with the UE ID could not be decoded. Further, for initial access, the network may not yet have the UE capability. Hence, it is unclear how the network can make use of such UE capability in terms of maximum PDSCH decoding. 
Observation 2: The network may not know the UE ID (e.g. in the fallback case) and the network may not yet have the UE capability (in initial access cases), In these scenarios, the NW cannot ensure that PDSCHs scheduled for the UE would not exceed the UE capability (i.e. the signalled capability seems not useful).
  
Discussion on the response to RAN1
RAN2 view on the MsgB size comparsion

Discussion point 5) Companies are requested to confirm if they agree with the below observations and provide comments if they do not agree.

1. MsgB size is generally comparable in size (i.e. NOT significantly larger compared) to that of Rel-15 Msg2 Although MSGB size can be same as MSG4 for a single UE case when the RRC payload is included, it should be noted that there is no multiplexing of multiple UEs for this scenario..
2. The network may not know the UE ID (e.g. in the fallback case) and the network may not yet have the UE capability (in initial access cases), In these scenarios, the NW cannot ensure that PDSCHs scheduled for the UE would not exceed the UE capability (i.e. the signalled capability seems not useful).  


	Company’s name
	Agree/Disagree
	Company’s comments, if any

	OPPO
	
	Regarding bullet 1 we have different view. The size of fallbackRAR is 7 BYTE while sucessRAR is 11 BYTE. If we assume normally RACH is successful, then the size of msgB is roughly 50% more than msg2 assuming same number of UEs are multiplexed. If RRC message is contained with msgB, then the whole msgB will be increased with one RRC message. Taking RRC SETUP as example, it could be 116 BYTE(assuming only SRB1 is configured).
Regarding bullet 2, we agree

	vivo
	Almost agree
	For observation 1:
When the RRC message(s) for a UE is included in MsgB, we think the MsgB size is not the same as Msg4 for a single UE. In fact, in this case, the payload size of MsgB might be slightly larger than that of Msg4. This is because the length of SuccessRAR in MsgB is 88-bits while the UE contention resolution ID MAC CE in Msg4 is 48-bits.

For observation 2:
We agree with it.

	ZTE
	Agree
	We think the observation 2 is the important one to convey to RAN1 since it seems such a capability, even if signalled, is not really of much use. So, we think there is no need to have this indication. 

Regarding observation 1, we think this is also correct. Note that RAN1 are asking if the size is *significantly* larger (and it seems they want to compare it with MSG4 size with multiplexing)! We don’t think a small difference of successRAR size is the concern. We can of course mention that successRAR can be slightly larger in the response…(see below) but our understanding is that RAN1 are mainly concerned about the case where multiple UEs with RRC messages may be multiplexed (i.e. the MSG4 like messages included in MSGB for multiple UEs) and this is not possible. So, we think the current observations are fine. 

	Qualcomm
	Partially
	Agree on Observation 1. For Observation 2, the first sentence is correct. However, the NW should use a basic configuration so that msgB can be decoded by all types of UEs and there is no dependence on UE capability. Note that RAN2 already on the following:

· ‘To handle the scenario that some of the parameters within the PUSCH configuration may include optional UE features; Nothing is specified (assumption being the network only uses the optional PUSCH configuration features on dedicated BWPs and only for UEs that support these features) – no change to specification needed. Inform RAN1 about this conclusion. Approved LS to RAN1 in R2-2004188.’



	Samsung
	-
	Regarding the first issue, we would like to point out that the maximum size of MsgB is limited by the physical coverage if all the responses cannot be included into one MsgB.

Regarding the second issue, we think the definition of unicast PDSCH in the capability indicates PDSCH addressed to UE-specific RNTI (e.g. C-RNTI) or PDSCH addressed to TC-RNTI (but transmitted to one-specific UE, like Msg4). However, MsgB can include multiple RAR MAC subPDUs to multiple UEs (like RAR in 4-step RACH), so it should be handled separately as for RAR in 4-step RACH.

Hence, in order not to add additional UE requirements, we could consider restricting the maximum size of MsgB.

	CATT
	See comments
	Agree with O2.
For O1, although the exact meaning of what is comparable is not quite clear, we think the msgB size can be greater than msg2, considering different larger size of successRAR and also the possibility of including SRB data. 

	Huawei, HiSilicon
	Agree
	1. Agree.
1. The network can adopt the default value for the maximum unicast PDSCH can be scheduled within a slot and then this issues is not a problem

	MediaTek
	Disagree
	On bullet 1, MSGB can have one RRC message with multiplexing of SuccessRAR and fallbackRAR.
On bullet 2, indicating UE capability is not feasible, NW has to assume baseline PDSCH capability for RA-RNTI in R15.

	Apple
	
	For O1, MsgB size is comparable in size to Msg2, but the max size is limited by physical coverage as indicated by Samsung. 
For O2, NW should not use the optional feature for the MsgB scheduling. 

	
	
	



RAN2 view on the MsgB size comparsion
Rapporteur has ventured a draft response to RAN1 and assuming RAN2 is in general ok with observations in 2.2.1.4.1, rapporteur requests company views on the draft response.

	Draft Response to RAN1 on this topic:
MSGB size is generally comparable in size (i.e. NOT significantly larger compared) to that of Rel-15 Msg2. Although MSG-B size can be same as MSG4 for a single UE case when the RRC payload is included, it should be noted that there is no multiplexing of multiple UEs for this scenario.
The network may not know the UE ID (e.g. in the fallback case) and the network may not yet have the UE capability (in initial access cases), In these scenarios, the NW cannot ensure that PDSCHs scheduled for the UE would not exceed the UE capability (i.e. the signalled capability is not useful).



Discussion point 6) Companies are requested to provide their view on the content of the draft reply LS.


	Company’s name
	Agree/Disagree
	Company’s comments, if any

	OPPO
	
	Let’s discuss this after we have common understanding of size of msgB

	vivo
	Partially agree
	In the LS from RAN1, RAN2 is only requested to discuss whether the payload size of MsgB is close in size to Msg2/Msg4. Thus, we can just include the first sentence in the draft response, i.e. MSGB size is generally comparable in size (i.e. NOT significantly larger compared) to that of Rel-15 Msg2/Msg4. We don’t see the need to feedback the above-mentioned observation 2, which might be a common understanding for RAN1 mates.

	ZTE
	Agree
	We agree with the above response. Regarding observation 2, we are not sure if this is a common understanding in RAN1 actually as this capability seems not useful if this is the case, if it is the case, it seems there is no harm in explaining this. 

For observation 1, we can add (to resolve the above comments – if needed): 

MSGB size is generally comparable in size (i.e. NOT significantly larger compared) to that of Rel-15 Msg2 – the slight difference coming from successRAR being slightly larger than fallbackRAR (4 bytes larger) for the multiplexed case. Although MSG-B size can be same as MSG4 for a single UE case when the RRC payload is included, it should be noted that there is no multiplexing of multiple UEs for this scenario.

	Qualcomm
	
	See response to #5

	Samsung
	Disagree
	Based on our previous response, we could say, e.g.
---
RAN2 assumes that the maximum size of MsgB is limited by the physical coverage, so it should be comparable to Msg2 for the same reason.

In addition, RAN2 assumes that the definition of unicast PDSCH in the capability indicates PDSCH addressed to UE-specific RNTI (e.g. C-RNTI) or PDSCH addressed to TC-RNTI (but transmitted to one-specific UE, like Msg4). However, MsgB can include multiple RAR MAC subPDUs to multiple UEs (like Msg2 in 4-step RACH), so it should be handled separately as for Msg2 in 4-step RACH.

From RAN2 perspective, it would be preferable if RAN1 specifies the restriction of the maximum size of MsgB (as for Msg2 in 4-step RACH) in order not to add additional UE requirements.

	CATT
	See comment
	As commented in the previous question, O1 requires further discussion. O2 seems OK. 

	Huawei, HiSilicon
	Partially agree
	If a default value for the UE capability is defined, the network can ensure the PDSCH UE capability by scheduling with the worst case scenario.

	MediaTek
	Disagree
	Our suggestion:
MSGB can contain one or more successRAR, one or more fallbackRAR, and one RRC payload. Maximum MSGB size is generally comparable in size (i.e. NOT significantly larger compared) to that of Rel-15 Msg2 + Msg4. Although MSG-B size can be same as MSG4 for a single UE case when the RRC payload is included, it should be noted that there is no multiplexing of multiple UEs for this scenario. 
The network may not know the UE ID (e.g. in the fallback case) and the network may not yet have the UE capability (in initial access cases), therefore signalled UE capability is not useful. In these scenarios, the NW cannot ensure that PDSCHs scheduled for the UE would not exceed the UE capability (i.e. the signalled capability is not useful). The NW has to assume baseline PDSCH capability for RA-RNTI in R15.

	Apple
	
	See response to #5

	
	
	


Summary and proposals
There are two aspects to the reply LS. 
· The size of MsgB in relation to Msg2/Msg4
· Companies have a slightly divergent view on this size, and some companies feel that this should be discussed. The rapporteur(s) propose that the discussion can be done directly on the content of the reply LS for this.
· The UE capability handling.
· Similar to the first aspect, companies have a divergent view on the capability topic. Some companies feel that this aspect can be skipped in the reply LS. The rapporteur(s) propose a compromised text in the draft LS and feels that a discussion can be done online on whether we need to add this aspect, and if so, on the content of the text.
Proposal for reply LS on this topic:
	
MSGB can contain one or more successRAR, one or more fallbackRAR, and can contain one RRC payload. MSGB size is generally comparable in size (i.e. NOT significantly larger compared) to that of Rel-15 Msg2 – the slight difference coming from successRAR being slightly larger than fallbackRAR (4 bytes larger) for the multiplexed case. Although MSG-B size can be comparable as MSG4 for a single UE case when the RRC payload is included, it should be noted that there is no multiplexing of multiple UEs for this scenario. Similar to Msg2, RAN2 also assumes MsgB maximum size can be limited by the physical coverage of the cell
Further it the view of RAN2 that the network may not know the UE ID (e.g. in the fallback case) and the network may not yet have the UE capability (in initial access cases), In these scenarios, the NW cannot ensure that PDSCHs scheduled for the UE would not exceed the UE capability (i.e. the signalled capability is not useful). One company in RAN2 feels that if a default value for number of PDSCH(s) a Rel-16 UE should support, this issue can be avoided, while another company prefers that RAN1 specifies a restriction on the maximum size of MsgB in order to not add additional UE requirements.



Phase 2 review
	Company’s name
	Company’s comments, if any on the reply LS content

	Qualcomm Incorporated
	We are fine with the LS. 

	ZTE
	We are also fine with the LS. 
Some minor edits below for the rapporteur to consider if it helps (by the way the intention of comment above seems to be related to making it similar to MSG2 restriction, for which a limit on modulation order exists (i.e. Qm <=2) – not on size - so, we should modify the text as below to reflect this perhaps??): 


MSGB can contain one or more successRAR, one or more fallbackRAR, and can contain one RRC payload. MSGB size is generally comparable in size (i.e. NOT significantly larger compared) to that of Rel-15 Msg2 – the slight difference coming from successRAR being slightly larger than fallbackRAR (4 bytes larger) for the multiplexed case. Although MSG-B size can be comparable as MSG4 for a single UE case when the RRC payload is included, it should be noted that there is no multiplexing of multiple UEs for this scenario. Similar to Msg2, RAN2 also assumes MsgB maximum size can be limited by the physical coverage of the cell
Further it is the view of RAN2 that the network may not know the UE ID (e.g. in the fallback case) and the network may not yet have the UE capability (in initial access cases);, In these scenarios, the NW cannot ensure that PDSCHs scheduled for the UE would not exceed the UE capability (i.e. the signalled capability is not useful). One company in RAN2 feels that if a default value for number of PDSCH(s) a Rel-16 UE should support, this issue can be avoided, while another company prefers that RAN1 specifies a restriction on the maximum size modulation order of MsgB in order to not add additional UE requirements.
[RAP] the wording from Samsung explicitly suggest the restriction in size, so we are not sure if we can change to modulation order.


	Huawei, HiSilicon
	Fine with the LS.

	OPPO
	In general we are fine with the LS with few comments:
1, we can make it clear successRAR is 7 BYTE [RAP] not sure why? Pls bring up online, as there can be more than one of these?
2, we prefer to remove “it should be noted that there is no multiplexing of multiple UEs for this scenario.” MsgB can multiple multiple UEs’s either successRAR or fallbackRAR, but only one RRC message from one UE. The sentence looks like only one UE is included when RRC message is there which is not correct in our understanding.
3, we prefer to remove “One company in RAN2 feels that if a default value for number of PDSCH(s) a Rel-16 UE should support, this issue can be avoided, while another company prefers that RAN1 specifies a restriction on the maximum size of MsgB in order to not add additional UE requirements.” Not sure the intention to include view from single company.


	vivo
	We are fine with the LS. 



Report after PH2
All the companies who responded to phase 2 were ok with the LS reply. There was a comment on whether the draft reply should include the views if only one company has provided. It is the intention of the rapporteur to try to make the text as agreeable as possible, as the intention is to send the LS without delay. The rapporteur proposes that companies can discuss whether to include this or not in the online decision and hopefully make a decision right away.
Proposal 2: Draft reply to RAN1 with the below:

	MSGB can contain one or more successRAR, one or more fallbackRAR, and can contain one RRC payload. MSGB size is generally comparable in size (i.e. NOT significantly larger compared) to that of Rel-15 Msg2 – the slight difference coming from successRAR being slightly larger than fallbackRAR (4 bytes larger) for the multiplexed case. Although MSG-B size can be comparable as MSG4 for a single UE case when the RRC payload is included. Similar to Msg2, RAN2 also assumes MsgB maximum size can be limited by the physical coverage of the cell
Further it is the view of RAN2 that the network may not know the UE ID (e.g. in the fallback case) and the network may not yet have the UE capability (in initial access cases), In these scenarios, the NW cannot ensure that PDSCHs scheduled for the UE would not exceed the UE capability (i.e. the signalled capability is not useful). One company in RAN2 feels that if a default value for number of PDSCH(s) a Rel-16 UE should support, this issue can be avoided, while another company prefers that RAN1 specifies a restriction on the maximum size of MsgB in order to not add additional UE requirements.






Review of the NR-DC cell grouping 

In RAN1 LS[1], RAN1 requests RAN2 feedback on the below:
	
· RAN1 lists NR-DC power-sharing features as FG18-1/1a/1b. Apart from them, RAN1 see the need of following:
· RAN2 to introduce an FG that indicates support of asynchronous operation 
· RAN1 will discuss whether this FG is mandatory or optional
· RAN2 to discuss whether or not to introduce an optional FG that indicates supported cell-grouping configurations for a BC where the UE supports NR-DC operation
· If the UE reports a cell-grouping configuration in which MCG cell(s) and SCG cell(s) are in the same FR, the UE must support FG18-1 (FG18-1a/1b are optional).
· The capability signalling structure is up to RAN2.
The requirements for sync-DC and async-DC are up to RAN4.
ACTION: For MR-DC/CA enhancements, RAN1 respectfully ask RAN2 to introduce an FG for indicating support of asynchronous NR-DC operation and to discuss whether to introduce an optional FG for indicating supported cell-grouping configurations for a BC where the UE supports NR-DC operation.




Discussion point  
In LTE DC, RAN2 introduced LTE DC cell grouping using the below IEs. But the signaling using the below is limited to 5 bands for LTE DC. 
        supportedCellGrouping-r12 CHOICE {
               threeEntries-r12 BIT STRING (SIZE(3)),
               fourEntries-r12  BIT STRING (SIZE(7)),
               fiveEntries-r12  BIT STRING (SIZE(15))
          } OPTIONAL

In NR, there is no limitation as such, and theoretically the UE can report 32 bands in a NR band combination, and so NR signaling allows upto 1024 unique bands from which the 32 bands can be reported.
If we try to address the NR cell grouping using the LTE approach, the signaling has the potential to explode with the BIT-STRING size of “thirtyOneEntries” going up to SIZE 2^32 -1
        supportedNR-DC-CellGrouping-r16 CHOICE {
               threeEntries-r16 BIT STRING (SIZE(3)),
               fourEntries-r16  BIT STRING (SIZE(7)),
               fiveEntries-r16  BIT STRING (SIZE(15)),
<<skipped parts>>
…………
               thirtyOneEntries-r16  BIT STRING (SIZE(858993458))

          } OPTIONAL


Discussion point 7) Companies are requested to provide their view on the below:

Should RAN2 design the signalling of NR DC cell grouping for NR BCs.? Please comment on the view taken.


	Company’s name
	Agree/Disagree
	Company’s comments, if any

	OPPO
	Yes
	If full flexibility need be supported, then signalling overhead is too high

	vivo
	Agree 
	The principle should be same as LTE DC.

	ZTE
	Agree with comment
	We are fine to follow the same design, but we would prefer to only capture “threeEntries, fourEntries and fiveEntries” in this version (same as in LTE).  If needed, extension can be done in future (based on RAN4 defines BCs).

	Samsung
	Reuse LTE signaling
	In the latest RAN4 NR specification, only 2 entry DC is defined. In the latest RAN4 LTE specification, only up to 3 entry DC is defined. Considering LTE DC has been there since Release 12, we think current LTE signalling structure should be fine at least for the couple of coming releases.

	CATT
	Agree
	We are fine to follow LTE signalling structure. 

	Huawei, HiSilicon
	/
	In LS, RAN1 asks RAN2 to discuss whether or not to introduce an optional FG that indicates supported cell-grouping configurations. In our understanding, RAN2 first should discuss whether the indication of supported cell-grouping configurations is needed or not, the signaling design is the next step if it is needed. In our understanding to directly reuse LTE design is a bit premature, we should first understand what is the benefit to have this and at least currently we do not see much value on it.

	Qualcomm
	Yes
	We have provided one RAN2 contribution (R2-2005223) submitted in DCCA WI. Basically, we prefer to reuse principle of LTE DC.

For number of max bands of one given NR-DC BC, For NR-DC, existing TS 38.101-3 only captures the case of up to 2 bands where MCG is FR1 and SCG is FR2 in table 5.5B.7.1. It is because RAN4 has not discussed the requirements when both MCG and SCG are in same frequency range (i.e. FR1 or FR2). However, we have seen the use case of up to 4 bands (e.g. Bandwidth class A+A+A+H) for NR-DC. Thus, we think we can first use 4 bands from ASN.1 perspective. Note that RAN1 has also requested RAN4 to specify requirements for sync-DC and async-DC. RAN2 can make correction accordingly if their defined requirement is different. 
 

	NTT DOCOMO
	Agree to reuse LTE signalling
	Given that the number of bands for NR-DC is likely to be lower than LTE due to the larger bandwidth, the LTE signalling can be used as it is.

	MediaTek
	LTE signalling works, but…
	We suggest to ask R4 to include cell group support in band combination definition. Therefore, no additional signalling is needed.
[Rap] Is the intention that RAN4 would list all the allowable cell groupings for each DC combination, and UE would indicate the set of supported grouping from this allowable list? If yes, then this would be similar to the current LTE signaling, but with a reduced validity set…? Rap requests to bring this up in the online discussion.

	Ericsson
	
	We have the similar understanding as Huawei that we should first discuss whether this is needed or not. On this matter, we think signalling size may be an issue if we consider to reuse the same approach as LTE DC. Moreover, there is anyway dedicated feature set combination for NR-DC so that the UE can therein report smaller number of band entries, if needed, compared to what it supports for NR CA. 

	Apple
	Yes
	The principle should be same as LTE DC.

	
	
	



Discussion point 8) Companies are requested to provide their view on the below:
If the signalling size is a concern, is RAN2 ok with asking RAN1 and RAN4 on any constraints in the NR DC cell grouping that can bring the signalling size down?

	Company’s name
	Agree/Disagree
	Company’s comments, if any

	OPPO
	Agree
	

	vivo
	Agree 
	It is better to have some constraints to reduce the signalling size. 

	ZTE
	Agree with comment
	See above comment. 

	Samsung
	Disagree
	We can worry about this later when DC with 4 entries start to be specified. Even though BC is release agnostic, Release 15 UE with 32 band entries is hard to be imagined.

	CATT
	Agree
	

	Huawei, HiSilicon
	Agree
	OK to ask RAN1/RAN4, but as we explained in Q7, it is unclear about the background why RAN1 discussed this and it would be good that we can ask for clarification on the requirement itself to RAN1/RAN4.

	Qualcomm
	Agree
	OK to ask RAN1/RAN4. 

Note that we think max number of entries (i.e. band number) of NR may not be larger than LTE because although frequency range of NR increase, the bandwidth of each band (bandwidth class) in NR is also increasing (e.g. up to 800MHz).

	NTT DOCOMO
	Agree but
	Not sure what is to be asked, suppose that LTE signalling is reused.
[Rap] Pls see the draft for comments.

	MediaTek
	Agree
	A BIT-STRING size of “2^32 -1” is not achievable, so it’s reasonable to define some constraints. Also, for FR1/2 BC, we can signal if the group only defined per FR.
[Rap] Not sure we understand this correctly, as we already have intra-FR and inter-FR DC where a cell groups has both FR bands. Rap suggests to pls bring this up in online discussion

	Ericsson
	Agree, but
	We can ask RAN1/4 about it once we conclude whether there is any signalling needed.

	Apple
	Agree
	

	
	
	



[bookmark: _Hlk41805839]Summary and proposals
All the companies except for one, agree to NR-DC cell grouping UE capability signalling. Among the companies that agreed to design the DC grouping signalling, all of the companies agree to re-use LTE style of signalling. Further, the companies also agree to ask RAN1/4 on any constraints/restriction they have on the NR-DC that can help with reducing the capability signalling for NR DC grouping.

Based on the above, the rapporteur(s) propose the below:

Proposal 1: Agree to use LTE style of DC grouping capability signalling for NR-DC.
Proposal 2: Limit to 5 band entries for reporting the NR-DC grouping capability signalling.
Proposal 3: Inform RAN1/RAN4 about the limitation in bands for NR-DC grouping signalling and also ask RAN1/RAN4 on any restrictions in NR-DC combination definitions that can help with RAN2 capability signalling design of NR-DC grouping capability. 

The rapporteur has the following draft text for the LS response on this topic

	[bookmark: _Hlk41399701]RAN2 has agreed to design the NR-DC cell grouping capability for the UE using the LTE style of capability signaling, with the restriction that the NR-DC cell grouping signaling is limited up to 5 bands, as shown below. 
RAN2 would like to request RAN1 and RAN4 if they see any additional restrictions in the definition of NR-DC combinations that can help reduce the NR-DC cell grouping capability reporting at the UE.
        supportedNR-DC-CellGrouping-r16 CHOICE {
               threeEntries-r16 BIT STRING (SIZE(3)),
               fourEntries-r16  BIT STRING (SIZE(7)),
               fiveEntries-r16  BIT STRING (SIZE(15))
          } OPTIONAL


	Nr of Band Entries:
	5
	4
	3

	Length of Bit-String:
	15
	7
	3

	Bit String Position
	Cell grouping option (0= first cell group, 1= second cell group)

	1
	00001
	0001
	001

	2
	00010
	0010
	010

	3
	00011
	0011
	011

	4
	00100
	0100
	

	5
	00101
	0101
	

	6
	00110
	0110
	

	7
	00111
	0111
	

	8
	01000
	
	

	9
	01001
	
	

	10
	01010
	
	

	11
	01011
	
	

	12
	01100
	
	

	13
	01101
	
	

	14
	01110
	
	

	15
	01111
	
	






Phase 2 review
	Company’s name
	Company’s comments, if any on the reply LS content

	Qualcomm Incorporated
	We are fine with the LS, and support to send to RAN1 and RAN4

	Ericsson
	If we adopt a signalling for such NR-DC case, we think we should further discuss which signalling to adopt. If we are willing to define constraints to the LTE-DC approach to make it feasible, we could as well adopt a simpler approach from the beginning. 

	Huawei, HiSilicon
	As we agree to send LS to RAN1/RAN4, we’d better wait for the reply then to decide the signalling design in RAN2 perspective.

	vivo
	We are fine with the LS.



Report after PH2
All the companies are ok with the LS response, while two companies feel if we need to include the signalling aspects. So rapporteur has only included the RAN2 view on the agreement to design the signalling, and limit to 5 bands like in LTE. And to ask if there any further restrictions that can help.

Proposal 3: Agree to use LTE style of DC grouping capability signalling for NR-DC.
Proposal 4: Limit to 5 band entries for reporting the NR-DC grouping capability signalling.
Proposal 5: Inform RAN1/RAN4 about the limitation in bands for NR-DC grouping signalling and also ask RAN1/RAN4 on any restrictions in NR-DC combination definitions that can help with RAN2 capability signalling design of NR-DC grouping capability. 

Proposal 6: Draft reply to RAN1 with the below:

	RAN2 has agreed to design the NR-DC cell grouping capability for the UE using the LTE style of capability signaling. RAN2 intends to restrict the NR-DC cell grouping signaling to NR DC combinations with up to 5 bands and for NR DC combinations with more than 5 bands in the combination, the UE cannot signal NR-DC cell grouping. The motivation for the above is that in LTE, there were no DC combinations defined with more than 5 bands, and RAN2 views the same with NR.
RAN2 would like to request RAN1 and RAN4 if they see any additional restrictions in the definition of NR-DC combinations that can help reduce the NR-DC cell grouping capability reporting at the UE.








Review of the NR V2X band signalling  
In RAN1 LS[1], RAN1 requests RAN2 feedback on the below:
	· For 5G_V2X_NRSL-Core:
· For FG 15-19 RAN1 still has to decide whether it is a basic FG.
· For FG 15-23 RAN1 still has to decide whether it is also a basic FG for UEs not supporting mode 1.
· Support for 256-QAM transmission in an FR should be decided by RAN4.
· RAN1 concluded that RAN4 should decide any UE capability related decisions in regard to 256 QAM sidelink reception support in Rel. 16 V2X for both FR1 and FR2
· [bookmark: _Hlk39061861]The notes for some RAN1 FGs for NR V2X refer to “a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1”. These notes use Table 5.2E-1 as example to illustrate how a given FG applies to bands where a UE can be operated according to the terms of the associated note(s). RAN1 kindly asks RAN4 and RAN2 to decide the appropriate manner of referencing such bands in a forward compatible manner that doesn’t require maintenance of specifications when new bands without expected network deployment emerge.
ACTION: In NR V2X, RAN1 kindly asks RAN4 and RAN2 to decide the appropriate manner of referencing bands without expected network deployment in a forward compatible manner that doesn’t require maintenance of specifications when new bands for NR V2X without expected network deployment emerge.




Discussion point  
Discussion point 9) Companies are requested to provide their view on the below:

It is rapporteur’s understanding that RAN1 are asking whether it is feasible to define FG support in release-independent manner for the supported bands. 

1. In NR Uu case, it has been RAN2 assumption that RAN4 band support is release independent meaning that if/when a certain band is introduced in Rel-16, the Rel-15 UE can also support it as long as this UE indicates the support of this band in UE capability.
2. If RAN4 frequency bands continue to be introduced in a release independent manner, the current Sidelink frequency bands support signaling should be able to handle this.

	Company’s name
	Agree/Disagree
	Company’s comments, if any

	OPPO
	See comment
	We understand the discussion point above is mainly in two aspects:

1. What is the appropriate manner of referencing “bands without expected network deployment”? This question was triggered because there is some capability which relies on pre-configuration (i.e., for the case where there is no network deployment), while there is some other capability which relies on Uu-configuration (i.e., for the case where there is network deployment)
2. After decision on 1, how to ensure it is “a forward compatible manner that doesn’t require maintenance of specifications when new bands for NR V2X without expected network deployment emerge”

For 1, RAN1 firstly adopts a method by referring to a band which is marked as PC5, according to a table defined by RAN4, as follows (R4-2002788).

 [image: ]

However, it is not correct, since for n47, although the UE would not in network coverage at n47, it however may be in coverage of n71, and the Uu-configuration for the PC5 operation at n47 may come from n71 in a cross-carrier manner. Essentially, the critical point is not whether the PC5 band (n47) is with network deployment or not, but whether the PC5 band may follow the configuration from network. To achieve that, we suggest to adopt the terminology adopted in TS 23.287

NOTE 1:	Whether a frequency band is "operator managed" or "non-operator managed" in a given Geographical Area is defined by local regulations.

So the differentiation point is not the band, but the geo-area and the local regulation. So we suggest to reword the note, i.e., instead of referencing to “a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1”, one can referencing to “a non-operator managed band”.

	vivo
	Agree
	In addition to the release-independent manner for the supported bands,  For Sidelink operation over ITS band, the band specific FG support should be disabled without UE capability signaling.

	ZTE
	agree
	Agree with rapporteur. We shall wait for RAN4 decision and follow their decisions to specify sidelink frequency bands support signalling.

	 Samsung
	Agree
	The FG can be defined in release-independent manner. For example, pre-configuration can be extended in a release independent manner which is used for UE operating without network deployment. 

	CATT
	Agree
	Agree with rapporteur. The FG should be defined in release-independent manner for both operator managed bands and non-operator managed bands.

	Huawei, HiSilicon
	See comment
	The key point of this LS seems to be asking how to capture properly such PC5 bands “without network control/configuration” in the UE capability. From our perspective, this should further depend on how RAN4 specifies such PC5 bands, related PC5 BCs and related Uu+PC5 BCs (e.g. whether any PC5/Uu+PC5 band combinations including such PC5 bands are specified and need to be signalled). This question has also dependency on the granularity of RAN1 UE features related to such PC5 bands (e.g. per UE, per band, per Uu+PC5 BC, etc.), after the band/BC design by RAN4. 
It is beneficial to define the band/band combination signalling in a future proof way. However, the signalling design should also take full consideration on the agreements already made in V2X session for (but not limited to) PC5 band list,  PC5 BC list and joint Uu+PC5 BC list, as well as relevant conclusions already informed from RAN4 (e.g. in R4-2005646 for MR-DC cases).

	MediaTek
	Agree, but only for band defined by R4.
	We agree that if PC5-only band is defined by R4, R2 can keep current release dependent band addition and also FG support. 
However, R4 may not define band for ITS, DSRC, etc., then it is not clear whether to signal UE capability and how. R2 needs to discuss.
[Rap] While Uu bands have to be defined by RAN4, PC5 standalone bands could be defined without R4 involvement. Rap wonders how the Tx/Rx requirements would be defined in such a case for 3GPP operation. Request to bring this up in online discussion. 

	Ericsson
	Agree
	We agree with rapporteur’s observation, and since frequency bands is release independent in our understanding, current RAN2 signalling is enough. 

	Apple
	Agree
	For the LS request of “referencing bands without expected network deployment in a forward compatible manner that doesn’t require maintenance of specifications when new bands for NR V2X without expected network deployment emerge.”
1. The table 5.2E-1 in TS 38.101-1 can still be maintained in future releases by adding more bands, From this perspective, we agree with the intention to make the support signaling future-proof.
2. If ITS bands really need to be referred differently, the term suggested by OPPO is fine to us, i.e., “a non-operator managed band”.

	
	
	




Summary and proposals
Companies agree that the band definition for PC5 as well as the FG capabilities associated with this band, should be in release independent manner. One company commented on adding a note on having the local authority define the operation with or without network control. However, the rapporteur is not sure how it is to be taken from RAN2 perspective, and the rapporteur requests further comments from other companies and invite companies to directly edit/add to the below draft LS reply.
Based on the above responses, the rapporteur(s) propose the below text as draft to be used for the rely LS:
Proposal for reply LS:
	

To capture properly PC5 bands “without network control/configuration” in the UE capability in a forward compatible manner, RAN2 views that this is feasible from signalling point of view because PC5 frequency bands/band combination will be defined in UE capability signalling. However, how/whether new PC5 bands without network control/configuration is defined in UE capability should be dependent on how RAN4 specifies the PC5 bands, related PC5 BCs for the operation without network control/configuration.  
In NR Uu case, it has been RAN2 assumption that RAN4 band support is release independent meaning that if/when a certain band is introduced in Rel-16, the Rel-15 UE can also support it as long as this UE indicates the support of this band in UE capability. If new frequency bands continue to be introduced by RAN4 in a release independent manner, the current Sidelink frequency bands support signalling should be able to handle this. Similarly, RAN2 views that FG capability based on the PC5 bands can also be introduced in a release independent manner. Also from future-proofing perspective, RAN2 views that the PC5 bands introduced by RAN4 would be uniquely identifiable from the Uu bands, based on the band number of the new PC5 bands, and also wonders how this can be maintained if the PC5 bands are not defined by RAN4 (for example, some ITS or DSRC bands).



Phase 2 review
	Company’s name
	Company’s comments, if any on the reply LS content

	Huawei, HiSilicon
	In our understanding, we still lack the exact definition of the so called FGs in RAN1’s mind, FG may have many components, so we prefer to avoid using “FG”.

[RAP] 3 companies have expressed views on FG independence as well. I have included this, pls bring up online if you do not agree.
For 2nd change, addition of “whether/how this can be….”, we are even not sure whether anything needs to be specified for the PC5 bands, if the PC5 bands themselves are not defined by RAN4. Therefore, to add “whether” is necessary for RAN4’s consideration, avoiding their misunderstanding that RAN2 is already determined to investigate how to specific signaling for such band.

Similarly, RAN2 views that FG capability based on the PC5 bands the capability indicating band number can also be introduced in a release independent manner. Also from future-proofing perspective, RAN2 views that the PC5 bands introduced by RAN4 would be uniquely identifiable from the Uu bands, based on the band number of the new PC5 bands, and also wonders whether/how this can be maintained if the PC5 bands are not defined by RAN4 (for example, some ITS or DSRC bands).

	
	

	OPPO
	Wording suggestion for 1st paragraph:
To capture properly PC5 bands “without network control/configuration” in the UE capability in a forward compatible manner, RAN2 views that this is feasible from signalling point of view because PC5 frequency bands/band combination will be defined in UE capability signalling. However, how/whether one can differentiate with andnew PC5 bands without network control/configuration by PC5 band is defined in UE capability should be dependent on how RAN4 specifies the PC5 bands, related PC5 BCs, e.g., whether PC5 bands / BCs are separately defined for the operation with and without network control/configuration.

Comment:
and also wonders how this can be maintained if the PC5 bands are not defined by RAN4 (for example, some ITS or DSRC bands).  
Not sure what does sentence try to say. I mean ITS band i.e. band n47 is defined by RAN4 now…
[RAP] there was comment from one company on definitons of bands outside of RAN4. Our view is to inform RAN1/RAN4 on such cases “if” they exist. The LS text has the “if” to reflect this.

	
	



Report after PH2
Only two companies responded after PH1, but are ok with the LS content in general. Rapporteur tried to accommodate requests from the both the companies.


Proposal 7: Draft reply to RAN1 with the below:

	To capture properly PC5 bands “without network control/configuration” in the UE capability in a forward compatible manner, RAN2 views that this is feasible from signalling point of view because PC5 frequency bands/band combination will be defined in UE capability signalling. However, whether one can differentiate with and without network control/configuration by PC5 band should be dependent on how RAN4 specifies the PC5 bands, related PC5 BCs, e.g., whether PC5 bands / BCs are separately defined for the operation with and without network control/configuration.

In NR Uu case, it has been RAN2 assumption that RAN4 band support is release independent meaning that if/when a certain band is introduced in Rel-16, the Rel-15 UE can also support it as long as this UE indicates the support of this band in UE capability. If new frequency bands continue to be introduced by RAN4 in a release independent manner, the current Sidelink frequency bands support signalling should be able to handle this. Similarly, RAN2 views that FG capability based on the PC5 bands can also be introduced in a release independent manner. Also from future-proofing perspective, RAN2 views that the PC5 bands introduced by RAN4 would be uniquely identifiable from the Uu bands, based on the band number of the new PC5 bands, and also wonders whether/how this can be maintained if the PC5 bands are not defined by RAN4 (for example, some ITS or DSRC bands).





DAPS capabilities
RAN2 have agreed below capacities based on previous RAN1/RAN4 LSs:
Per Band, per BC:
intraBandInterFreqDiffSCS-DAPS
intraBandIntraFreqDiffSCS-DAPS
-intraFreqDAPS-r16;
Per BC:
-asyncDAPS-r16
-interFreqDAPS-r16
-interFreqDiffSCS-DAPS-r16
-singleUL-TransmissionDAPS-r16
supportedNumberTAG-DAPS
uplinkPowerSharingDAPS
pdcch-BlindDetectionSource
pdcch-BlindDetectionTarget

Discussion points based on feature groups items from RAN1   
DAPS HO (FG 21-1)
For the indicated support of intra-frequency DAPS-HO for a given [band] and indicated support of inter-frequency DAPS-HO for a given [band combination].
1) Indicates support of simultaneous DL reception of PDCCH and PDSCH from source and target cell in DAPS-HO
2) Indicates support of PDCCH blind decoding capability in the first MCG and second MCG.
Based on rapporteur’s understanding:
21-1 has been covered by the capabilities intra freq DAPS and inter freq DAPS (agreed in RAN2), and we do not need to introduce new capabilities but only add the description for intraFreqDAPS and interFreqDAPS.
Proposal for discussion: Do not introduce new capability for 21-1, only add description of 21-1 for intraFreqDAPS and interFreqDAPS. 
Companies are requested to provide their view on the proposal.
	Company’s name
	Agree/Disagree
	Company’s comments, if any

	OPPO
	Agree
	

	vivo
	Agree
	

	ZTE
	Agree
	Agree with rapporteur.

	Qualcomm
	Agree
	

	Samsung
	Agree
	Simultaneous DL reception should be supported as a mandatory feature for DAPS handover. 

	CATT
	Agree
	

	Huawei, HiSilicon
	Agree
	

	MTK
	Agree
	We are fine with the proposal. But we understand “2) Indicates support of PDCCH blind decoding capability in the first MCG and second MCG.” is obsolete in R1 discussion, so suggest to remove it.

	Ericsson
	Agree
	

	Apple
	Agree
	

	
	
	



Summary and proposals
All the companies agree that no new capability is needed for 21-1. Therefore no new proposal is added. 

UE power sharing for DAPS (FG 21-2)
RAN2 have agreed 
8: Baseline is UplinkPowerSharingDAPS-HO, pdcch-BlindDetectionMCG1-UE and pdcch-BlindDetectionMCG2-UE are introduced as per BC capabilities.
However as agreed in RAN1, UE power sharing capabilities are split into 3 sub-capabilities. 
	21-2
	Basic UE power sharing for DAPS HO
	Support of semi-static power sharing mode1 
 

	21-2a
	Semi-static UL power sharing mode 2 for DAPS HO
	Support of semi-static power sharing mode 2

	21-2b
	Dynamic UL power sharing for DAPS HO
	Support of dynamic power sharing



Proposal for discussion: Add separate capabilities for 21-2, 21-2a and 21-2b as per BC capability.
Companies are requested to provide their view on the proposal.
	Company’s name
	Agree/Disagree
	Company’s comments, if any

	OPPO
	Yes with comment
	Yes these 3 per BC capability should be introduced. In the baseline ASN.1 of RAN2 in RAN2#109 e-meeting, there is another code point “all”. We think this code point should be removed i.e. UE will report one of them.

	vivo
	Agree
	

	ZTE
	Agree
	It’s fine to have a separate capability for each power sharing mode.

	Qualcomm
	Agree
	

	Samsung
	Agree
	Separate capabilities would be useful to coordinate power sharing mode among network nodes.

	CATT
	Agree
	

	Huawei, HiSilicon
	Agree partly
	Refer to 2.5.2, it would be good to check whether separate capabilities are needed for intraFreq and interFreq.

	MediaTek
	Agree
	

	Ericsson
	Agree
	

	Apple
	Agree
	

	
	
	



Summary and proposals
All the companies agree to add separate capabilities for 21-2, 21-2a, 21-2b and remove original . UplinkPowerSharingDAPS-HO. 
One company comment whether separate capabilities are needed for intraFreq and interFreq. Rapporteur tend to think it is needed. It is related to the discussion on RAN4 capabilities.  

Based on the above, the rapporteur proposes the below:

Proposal 8: Remove UplinkPowerSharingDAPS-HO, and add separate capabilities for 21-2, 21-2a, 21-2b as semiStaticPowerSharingDAPS-Mode1, semiStaticPowerSharingDAPS-Mode2 and dynamicPowersharingDAPS.

UL transmission cancellation: indicates support of cancelling UL transmission to the source cell (FG 21-2d)
Since this is a new capability, a separate UE capability should be introduced in RAN2. But we may remove it if finally, RAN1 do not agree this new capability. 
Proposal for discussion: Add ul-TransCancellationDAPS as per UE capability, and it is FR1/FR2 diff. May be revised based on RAN1 conclusion.  
Companies are requested to provide their view on the proposal.
	Company’s name
	Agree/Disagree
	Company’s comments, if any

	OPPO
	
	We prefer to wait for RAN1’s progress 

	vivo
	Agree
	

	ZTE
	Agree
	

	Qualcomm
	Agree
	

	Samsung
	Disagree
	UL transmission cancellation should be supported as a mandatory feature for DAPS handover. In RAN2, single TX is assumed as a baseline.

	CATT
	See comments
	Can wait for RAN1 progress.

	Huawei, HiSilicon
	Agree
	

	MediaTek
	Disagree
	Agree with Samsung, whether a UE can cancel an UL should be defined in R1 spec. It is not clear why capability is needed and we can anyway add later once R1 confirms the capability.

	Ericsson
	
	We can wait for RAN1 progress.

	Apple
	Agree
	

	
	
	



Summary and proposals
If RAN1 agreed ul-TransCancellationDAPS, 5 companies agree that it is per UE capability and FR1/FR2 diff. 
2 companies would like to wait for RAN1 conclusion. 
2 companies think it is mandatory feature for DAPS. 

Based on the above, the rapporteur proposes the below:

Proposal 9: Wait for RAN1 conclusion on ul-TransCancellationDAPS. 

PDCCH blind detection for MCG1 and MCG2 

RAN2 have agreed 
8: Baseline is UplinkPowerSharingDAPS-HO, pdcch-BlindDetectionMCG1-UE and pdcch-BlindDetectionMCG2-UE are introduced as per BC capabilities.
However, based on latest RAN1 table, PDCCH blind detection capabilities have been removed since RAN2 agreed there is no SCells during DAPS HO. 
Proposal for discussion: pdcch-BlindDetectionSource and pdcch-BlindDetectionTarget are not needed based on RAN1 latest capability table.
Companies are requested to provide their view on the proposal.
	Company’s name
	Agree/Disagree
	Company’s comments, if any

	OPPO
	agree
	

	vivo
	Agree
	

	ZTE
	Agree
	

	Qualcomm
	Agree
	

	Samsung
	agree
	

	CATT
	Agree
	

	Huawei, HiSilicon
	Agree
	

	MediaTek
	Agree
	

	Ericsson
	Agree
	

	Apple
	Agree
	

	
	
	



Summary and proposals
All companies agree that RAN2 agreed capabilities “pdcch-BlindDetectionSource and pdcch-BlindDetectionTarget” are not needed based on RAN1 latest table. 
Based on the above, the rapporteur proposes the below:

Proposal 10: Remove pdcch-BlindDetectionSource and pdcch-BlindDetectionTarget from RAN2 agreed capabilities. 

Discussion points based on feature groups items from RAN4   
The information from RAN4 is cited here:
	5-1
	Support of intra-frequency DAPS HO
	1. Support of synchronous DAPS handover for intra-frequency case
2. Support of asynchronous DAPS handover for intra-frequency case
 
 

	5-2
	Support of inter-frequency DAPS HO
	1. Support of synchronous DAPS handover for inter-frequency case
2. Support of asynchronous DAPS handover for inter-frequency case
 

	5-3
	Support of simultaneous UL transmission 
	1. Support of simultaneous UL transmission for DAPS handover for intra-frequency case
2. Support of simultaneous UL transmission for DAPS handover for inter-frequency case

	5-4
	Support of multi TAG 
	1. Support of different TAGs in source and target cells for intra-frequency case
2. Support of different TAGs in source and target cells for inter-frequency case

	5-5
	Support of different SCS-s in source and target cells for combination
	1. Support of different SCS-s in source and target cells for intra-frequency case 
2. Support of different SCS-s in source and target cells for inter-frequency case



Based on the information from RAN4,  separate capabilities are needed for intraFreq and interFreq for below capabilities:
-sync DAPS (new);
-async DAPS;
-simultaneous UL transmission (new, RAN2 only have single Ul transmission);
-MultiTAG;
-different SCGs	Comment by Huawei: SCS-s
Proposal for discussion: introduce new capabilities syncDAPS and simultaneous UL transmission based on RAN4 latest capability table.
Companies are requested to provide their view on the proposal.
	Company’s name
	Agree/Disagree
	Company’s comments, if any

	OPPO
	Agree
	

	vivo
	Agree
	

	ZTE
	Agree
	

	Qualcomm
	Agree
	

	Samsung
	Agree
	

	CATT
	Agree
	

	Huawei, HiSilicon
	Agree
	

	MediaTek
	Agree
	

	Ericsson
	Agree, but
	For syncDAPS, it could actually be indicated as supported within a “top level” field to indicate DAPS HO support.

	Apple
	Agree
	

	
	
	



Summary and proposals
All companies agree to add new capabilities syncDAPS and simultaneous UL transmission based on RAN4 latest capability table. 
Based on the above, the rapporteur proposes the below:

Proposal 11: add syncDAPS and simultaneous UL transmission based on RAN4 latest capability table. 

To support separate capabilities for intraFreq/interFreq, we need to split below capabilities:
Per Band, per BC:
intraBandInterFreqDiffSCS-DAPS
intraBandIntraFreqDiffSCS-DAPS
Per BC:
-asyncDAPS-r16
-interFreqDAPS-r16
-interFreqDiffSCS-DAPS-r16
-singleUL-TransmissionDAPS-r16
supportedNumberTAG-DAPS
MultiUL-TransmissionDAPS
syncDAPS

Proposal for discussion: introduce separate capabilities for intraFreq and interFreq as below:
Per Band/per BC (for intraFreq capabilities), I.e. put under BandParameters-v16xy:
intraFreqDiffSCS-DAPS-r16;
intraFreqAsyncDAPS-r16
intraFreqSyncDAPS-r16
intraFreqSingleUL-TransmissionDAPS-r16
intraFreqMultiUL-TransmissionDAPS-r16
intraFreqSupportedNumberTAG-DAPS-r16  (Note, it is not needed for interFreq since RAN2 agreed to “Reuse CA capability “supportedNumberTAG” for DAPS handover.)

Per BC (for interFreq capabilities), i.e. put under CA-ParametersNR-v16xy:
interFreqDiffSCS-DAPS-r16
interFreqAsyncDAPS-r16
interFreqSyncDAPS-r16
interFreqSingleUL-TransmissionDAPS-r16
interFreqMultiUL-TransmissionDAPS-r16

Companies are requested to provide their view on the proposal.
	Company’s name
	Agree/Disagree
	Company’s comments, if any

	OPPO
	Agree with comment
	Between intraFreqAsyncDAPS-r16 and intraFreqSyncDAPS-r16, maybe intraFreqAsyncDAPS-r16 is sufficient i.e. intraFreqSyncDAPS-r16 is expressed by the absence of the this UE capability. Similarly intraFreqSingleUL-TransmissionDAPS-r16, interFreqSyncDAPS-r16 and interFreqSingleUL-TransmissionDAPS-r16 can be saved

	vivo
	Agree
	

	ZTE
	Agree 
	

	Qualcomm
	Agree
	

	Samsung
	Agree
	

	CATT
	Agree
	

	Huawei, HiSilicon
	Agree partly
	interFreqSingleUL-TransmissionDAPS-r16 and intraFreqSingleUL-TransmissionDAPS-r16 are not needed. If UE doesn’t support MultiUL, it means it only support SingleUL.

	MediaTek
	Agree, but
	It is ok to have both interFreqSingleUL-TransmissionDAPS-r16 and interFreqMultiUL-TransmissionDAPS-r16, but UE should not signal both, but we can only have absence interFreqMultiUL-TransmissionDAPS-r16 and absence means only support single UL. 

	Ericsson
	Agree partly
	We think “SyncDAPS” and “SingleUL-Transmission” components in both intraFreq and interFreq could actually be supported within a “top level” field to indicate DAPS HO support

	Apple
	Agree
	

	
	
	



Summary and proposals
All companies agree to distinguish UE capabilities for intra frequency and inter frequency based on RAN4 latest capability table. However two companies commented that we may not need all capabilities, e.g.  single UL, syncDAPS. Rapporteur understands it is related to what default capability should be, and that can be discussed later. 

Based on the above, the rapporteur proposes the below:

Proposal 12: introduce separate capabilities for intraFreq and interFreq as below:
Per Band/per BC (for intraFreq capabilities), I.e. put under BandParameters-v16xy:
intraFreqDiffSCS-DAPS-r16;
intraFreqAsyncDAPS-r16
intraFreqSyncDAPS-r16
intraFreqSingleUL-TransmissionDAPS-r16
intraFreqMultiUL-TransmissionDAPS-r16
intraFreqSupportedNumberTAG-DAPS-r16  (Note, it is not needed for interFreq since RAN2 agreed to “Reuse CA capability “supportedNumberTAG” for DAPS handover.)

Per BC (for interFreq capabilities), i.e. put under CA-ParametersNR-v16xy:
interFreqDiffSCS-DAPS-r16
interFreqAsyncDAPS-r16
interFreqSyncDAPS-r16
interFreqSingleUL-TransmissionDAPS-r16
interFreqMultiUL-TransmissionDAPS-r16. 

Proposal for discussion: Uplink power sharing capabilities are not contained in RAN4 table and so far it is per BC capability, it would be good to check whether separate capabilities are needed for intraFreq and interFreq:
Companies are requested to provide their view on the proposal.
	Company’s name
	Separate capabilities for intra/inter or not?
	Company’s comments, if any

	OPPO
	
	Yes we agree

	vivo
	Yes
	We consider that the uplink power sharing for inter-frequency is quite like the inter-frequency DC. If the UE supports the intra-frequency DAPS (this is more like supporting the intra-frequency DC), it definitely needs extra implementation effort to achieve such function.

	ZTE
	Yes
	It’s fine to align with another per BC capabilities.

	Qualcomm
	Yes
	Separate is safer and aligns with the rest of the capabilities.

	Samsung
	Yes
	Separate capabilities would give more flexibility on implementation.

	CATT
	Yes
	We are fine with separate capabilities.

	Huawei, HiSilicon
	Yes
	It would be good to check if power sharing capabilities should be separate for intra-frequency and inter-frequency cases.

	MediaTek
	Yes
	From R4 table, they mentioned “For inter-band combination, only component for inter-frequency case is valid. UE can indicate differently for intra-band intra-frequency and intra-band contiguous inter-frequency.”, so we need to differentiate inter-band/inter-freq,
intra-band intra-freq, intra-band contiguous(?) inter-freq support.

	Ericsson
	Yes
	We think we can further check whether those should be separate capabilities.

	Apple
	Yes
	

	
	
	



Summary and proposals
All companies agree to distinguish UE capabilities for intra frequency and inter frequency for UL power sharing mode. 

Based on the above, the rapporteur proposes the below:

Proposal 13: introduce separate capabilities for intraFreq and interFreq for power sharing capabilities.



Positioning Capabilities
NR ECID
	13. NR Positioning
	[13-12]
	[NR E-CID DL SSB RRM measurements with LPP support for NR Positioning]
	1. [NR E-CID DL SSB RRM measurements with LPP support for NR Positioning]

	13. NR Positioning
	[13-12a]
	[NR E-CID DL CSI-RS RRM measurements with LPP support for NR Positioning]
	1. [NR E-CID DL CSI-RS RRM measurements with LPP support for NR Positioning]




In current TS37.355, RAN2 has introduced all of them as below, and no new capability is needed. 
	nr-ECID-MeasSupported -r16		BIT STRING {	ssrsrpSup		(0),
													ssrsrqSup		(1),
													csirsrpSup		(2),				
													csirsrqSup		(3) (SIZE(1..8)),

Proposal for discussion: NR E-CID capability in RAN1 table has been covered in LPP specification, no change is needed. 
Companies are requested to provide their view on the proposal.
	Company’s name
	Agree/Disagree
	Company’s comments, if any

	OPPO
	agree
	

	vivo
	agree
	

	ZTE
	Disagree
	No need to introduce this capability.
· As RRM measurement information including RRM based on SSB and CSI-RS is reported from UE to gNB, and gNB can transfer it to LMF, it is unnecessary to redundantly support capability signaling from UE to LMF.
· RRM measurement is basic UE feature for UE, it’s not necessary to report in LPP.
· [Rap] this is requested by LMF directly without gNB involvement. If the capabilities are not visible to the LMF, only UL E-CID can be supported.
· In recent RAN1 UE feature discussion, the above UE features are supported. We accept the proposal.

	Samsung
	agree
	No need further consideration

	CATT
	Agree
	

	Huawei, HiSilicon
	Disagree
	rsrp and rsrq report support only need one bit. The definition of the feature group is obvious for this. The bitstring only need two bits instead of four bits. 

	MediaTek
	Agree
	

	Ericsson
	Agree with comments
	Yes, this RAN2 can resolve. The remaining part:
The capability description should also include that ss*Sup includes also support for ResultsPerSSB-Index, and csi*Sup includes also support for ResultsPerCSI-Index. Otherwise, these needs to be separate capabilities, but that should not be necessary

	Apple
	Agree
	

	
	
	



Summary and proposals
5 companies agree that we do not need change existing LPP specification to capture ECID capabilities. 1 company comment that we only need 1 bit for SSB based measurement and 1 bit for CSI-RS based measurement, and do not need to distinguish RSRP/RSRQ. 
1 company comment that LMF does not need to know the capability.

Based on the above, the rapporteur proposes the below:

Proposal 14: to confirm, current LPP specification has covered the E-CID capabilities indicated in RAN1 table. 

DL AoD, DL TDOA, Multi RTT
Based on the features listed in RAN1 table, for DL AoD, DL TDOA, Multi RTT, there are three parts of capabilities:
PRS resources capability (13.1 Common DL PRS Processing Capability and  positioning method specific PRS resources capability 13.2, 13.3, 13.4), QCL capabilities (13.7, 13.7a) and measurement reports capability (13.5, 13.6, 13.11).

Proposal for discussion: In LPP, define common DL PRS processing capability for 13.1 and can be indicated under per positioning method capability reporting, e.g. NR-DL-TDOA-ProvideCapabilities
Companies are requested to provide their view on the proposal.
	Company’s name
	Agree/Disagree
	Company’s comments, if any

	OPPO
	Agree
	

	vivo
	Agree
	

	ZTE
	Disagree
	As we have already agreed following UE features for concurrent methods, 
· 13-13 Simultaneous DL-AoD and DL-TDoA processing
· 13-14 Simultaneous DL-AoD and Multi-RTT processing
So the DL PRS processing capability should be method common rather method specific.
It’s too early to have the summary, we don’t see the strong view to put 13.1 under per positioning method capability.

	Samsung 
	Disagree
	if multiple different positioning methods are used at the same time, and this common part can be used commonly for those methods, then there needs to be the way to omit the repeated one. So prefer to define common DL PRS capability not under each positioning method capability reporting. Same view with ZTE

	CATT
	Agree
	We can capture UE capabilities per positioning method so far.

	Huawei, HiSilicon
	Agree
	13.1, 13.7 and 13.7a can be grouped under common capability. Furthermore, 13.2, 13.3, 13.4, 13.5, 13.6, 13.11 can be put under each positioning method capability reporting. 

	MediaTek
	Agree
	

	Ericsson
	Disagree/clarification  needed
	Seems most appropriate to have a common DL-PRS capability, and indicate what is supported there, and not per positioning method for these common parts. Common is common across positioning method

For LTE there is a capability if the UE supports additionalNeighbourCellInfoList, meaning that the save NRARFCN can be set for multiple frequency layers, extending the number of TRPs the UE can handle for a frequency layer beyond 64. Also in NR?

Also, in LTE, there is a capability for motionMeasurements. Common or per positioning method? 

	Apple
	Agree
	

	
	
	



Summary and proposals
5 companies agree to define common DL PRS processing capability for 13.1 and can be indicated under per positioning method capability reporting. 
2 companies would like to put common DL PRS processing capability for 13.1 as common capability and not put under each positioning method. 

Based on the above, the rapporteur proposes the below:

Proposal 15: to confirm, define common DL PRS processing capability for 13.1 and it is indicated under per positioning method capability reporting.

Proposal for discussion: In LPP, define QCL capability for 13.7, 13.7a and can be indicated under per positioning method capability reporting, e.g. NR-DL-TDOA-ProvideCapabilities
Companies are requested to provide their view on the proposal.
	Company’s name
	Agree/Disagree
	Company’s comments, if any

	OPPO
	
	Not sure since RAN1 has not decide on this one

	vivo
	Agree
	

	ZTE
	Disagree
	QCL capability is  is irrelevant to what kind of method.

	Samsung 
	agree
	

	CATT
	Agree
	QCL capabilities can help select proper positioning method and TRPs.

	Huawei, HiSilicon
	Disagree
	Can be put under common capability.

	MediaTek
	Agree
	

	Ericsson
	Agree
	These multi-option capabilities would be best represented by a BIT STRING with a bit per support, see nr-ECID-MeasSupported above

	Apple
	Agree
	

	
	
	



Summary and proposals
4 companies agree to indicate QCL capabilities under per positioning method. 
2 companies think it is irrelevant to positioning method and therefore QCL capability should be put as common capability and not put under each positioning method. 


Based on the above, the rapporteur proposes the below:

Proposal 16: to discuss, whether QCL capabilities should be put as common capability or put under each positioning method. 

Proposal for discussion: In LPP, define separate capabilities for positioning method specific DL PRS capability for 13.2, 13,3 and 13.4 
Companies are requested to provide their view on the proposal.
	Company’s name
	Agree/Disagree
	Company’s comments, if any

	OPPO
	agree
	13-2	DL PRS Resources for DL AoD => this is only for AoD
13-3	DL PRS Resources for DL-TDOA => this is only for TDOA
13-4	DL PRS Resources for Multi-RTT => this is only for multi-RTT 

	vivo
	Agree
	

	ZTE
	Agree
	Different methods may have different requirements of DL PRS capability (e.g. DL AOD only work for high frequency)

	Samsung 
	agree
	Different methods can have different DL PRS processing requirement for each method.

	CATT
	Agree
	We can capture UE capabilities per positioning method so far.

	Huawei, HiSilicon
	Agree
	See the above response. 

	MediaTek
	Agree
	

	Ericsson
	Agree
	Since RAN1 has separated these per positioning method, then RAN2 needs to introduce per positioning method capabilities

	Apple
	Agree
	

	
	
	



Summary and proposals
All companies agree to define 13-2, 13-3 and 13-4 as positioning specific method, i.e. 13-2 for AoD, 13-3 for TDOA, 13-4 for Multi-RTT. 


Based on the above, the rapporteur proposes the below:

Proposal 17: define 13-2, 13-3 and 13-4 as positioning specific method, i.e. 13-2 for AoD, 13-3 for TDOA, 13-4 for Multi-RTT.

Proposal for discussion: In LPP, define separate capabilities for positioning method specific Measurement Report capability for 13.5, 13,6 and 13.11 
Companies are requested to provide their view on the proposal.
	Company’s name
	Agree/Disagree
	Company’s comments, if any

	OPPO
	Agree
	13-5	DL PRS Measurement Report for DL-AoD => this is only for AoD
[13-6]	[DL PRS RSTD/[RSRP] Measurement Report for DL-TDOA] => this is only for TDOA
[13-11]	[UE Rx-Tx Measurement Report for Multi-RTT] => this is only for multi-RTT

	vivo
	Agree
	

	ZTE
	Agree
	Measurement report capability should be method specific.

	Samsung 
	Agree 
	Obviously measurement report should be method specific

	CATT
	Agree
	

	Huawei, HiSilicon
	Agree
	See the above response. 

	MediaTek
	Agree
	

	Ericsson 
	Agree
	

	Apple
	Agree
	

	
	
	



Summary and proposals
All companies agree to define 13-5, 13-6 and 13-11 as positioning specific method, i.e. 13-5 for AoD, 13-6 for TDOA, 13-11 for Multi-RTT. 


Based on the above, the rapporteur proposes the below:

Proposal 18: define 13-5, 13-6 and 13-11 as positioning specific method, i.e. 13-5 for AoD, 13-6 for TDOA, 13-11 for Multi-RTT.


13.5a, 13.6a and 13.11a, Support of inter-frequency measurement, can be covered by the number of positioning layer UE supports in 13.2, 13.3 and 13. 4. 

Proposal for discussion: 13.5a, 13.6a and 13.11a are not needed since they are covered by 13.2, 13.3 and 13.4. 
Companies are requested to provide their view on the proposal.
	Company’s name
	Agree/Disagree
	Company’s comments, if any

	OPPO
	agree
	13-5a	Inter-frequency measurement for DL-AoD => this is only for AoD
13-6a	Inter-frequency measurement for DL-TDOA => this is only for TDOA
13-11a	Inter-frequency measurement for Multi-RTT=> this is only for multi-RTT

	vivo
	Agree
	

	ZTE
	Disagree
	· We should wait RAN4 for the definition of inter-frequency measurement.
· From our understanding, two capabilities are different. Take DL TDOA for example, the number of positioning frequency layer only means DL PRS can be transmitted from more than one positioning frequency layer, inter-frequency measurement may refer to the reference TRP (DL PRS) and neighbor TRP (DL PRS) are transmitted in different positioning frequency layer.

	Samsung 
	Agree 
	

	CATT
	Agree
	

	Huawei, HiSilicon
	Disagree
	The definition of inter-frequency measurement is still unclear. WE may need to wait for RAN4 progress on the definition of inter/intra-frequency measurement. The measurements on multiple positioning frequency layers can all be intra-frequency measurement. 

	MediaTek
	Agree
	

	Ericsson
	Disagree
	Inter-frequency support is not satisfactory indicated by 13.2-13.4, which can be defining frequency layers separated from the frequency band the UE is currently served by. A UE indicating support for only one frequency layer can also support inter-frequency measurements. Hence, 13.5a, 13.6a and 13.11a are all needed like in LTE

	Apple
	Disagree
	Wait for RAN4 progress first.

	
	
	



Summary and proposals
4 companies agree to 13-5a, 13-6a and 13-11a are not needed since they are covered by 13.2, 13.3 and 13.4. 
32 companies would like to wait for RAN4 inputs since it is related to the definition of inter frequency measurement, e.g. whether measurement on multiple positioning frequency layers are also considered as intra frequency measurement. 

Based on the above, the rapporteur proposes the below:

Proposal 19: Continue the discussion on whether 13.5a, 13.6a and 13.11a are covered by 13.2, 13.3 and 13.4.

SRS capabilities
As indicated in RAN2 list, SRS capabilities are split into 
	13-8
	SRS Resources for Positioning

	13-8a
	Support of Aperiodic SRS Resources for positioning

	13-8b
	Support of Semi-persistent SRS Resources for positioning

	13-9
	OLPC for SRS for positioning based on PRS from the serving cell

	13-9a
	OLPC for SRS for positioning based on SSB from neighbouring cells

	13-9b
	OLPC for SRS for positioning based on PRS from the neighbouring cells

	13-9c
	OLPC for SRS for positioning based on CSI-RS from serving cell

	[13-9d]
	[OLPC for SRS for positioning based on SSB from serving cell]

	[13-9e]
	[PathLoss estimate maintenance]

	13-10
	Spatial relation for SRS for positioning based on SSB from the serving cell

	13-10a
	Spatial relation for SRS for positioning based on CSI-RS from the serving cell

	13-10b
	Spatial relation for SRS for positioning based on PRS from the serving cell

	13-10c
	Spatial relation for SRS for positioning based on SRS

	13-10d
	Spatial relation for SRS for positioning based on SSB from the neighbouring cell

	13-10e
	Spatial relation for SRS for positioning based on PRS from the neighbouring cell

	[13-10f]
	[Spatial relation maintenance]



Proposal for discussion: In RRC, group capabilies for SRS resources (13.8, 13. 8a, 13.8b), OLPC (13.9, 13.9a....) and spatial relation (13.10, 13.10a...) separately, i.e. separate SRS resources capability, OLPC SRS capability and spatial relation SRS capability. 
Companies are requested to provide their view on the proposal.
	Company’s name
	Agree/Disagree
	Company’s comments, if any

	OPPO
	agree
	

	vivo
	Agree
	

	ZTE
	Agree
	

	Samsung 
	Agree 
	

	CATT
	Agree
	

	Huawei, HiSilicon
	Disagree
	Not clear how the grouping can be done. Not possible to put the current feature group under one feature group. So in our understanding, it would be good to first clarify the “group capabilities”, and whether there is any relationship/dependence between SRS resources, OLPC and spatial relation capability.

	MediaTek
	Agree
	

	Apple
	Agree
	

	Ericsson
	Agree
	However, final decision should be made after ASN.1 review on how it appears. If it is possible to combine or split further can be checked there.

Example ASN.1 reference for SRS-Resource Capability is provided here.
FeatureSetUplink-v16xy ::=                SEQUENCE {
	supportedSRS-PosResources-r16              SRS-PosResources-r16                                          OPTIONAL,

}

SRS-PosResources-r16 ::=                           SEQUENCE {
    maxNumberAperiodicSRS-PerBWP-r16                ENUMERATED {n1, n2, n4, n8, n16, n32, n64},
    maxNumberAperiodicSRS-PerBWP-PerSlot-r16        ENUMERATED (n1, n2, n3, n4, n5, n6, n8, n10, n12, n14),
    maxNumberPeriodicSRS-PerBWP-r16                 ENUMERATED {n1, n2, n4, n8, n16},
    maxNumberPeriodicSRS-PerBWP-PerSlot-r16         INTEGER (1..6),
    maxNumberSemiPersistentSRS-PerBWP-r16           ENUMERATED {n1, n2, n4, n8, n16},
    maxNumberSemiPersistentSRS-PerBWP-PerSlot-r16   INTEGER (1..6),
    maxNumberSRS-Ports-PerResource-r16              ENUMERATED {n1, n2, n4}
}







Summary and proposals
[bookmark: _Hlk41477112]5 companies agree to , group capabilities for SRS resources (13.8, 13. 8a, 13.8b), OLPC (13.9, 13.9a....) and spatial relation (13.10, 13.10a...) separately, i.e. separate SRS resources capability, OLPC SRS capability and spatial relation SRS capability.

1 company wonder whether there is any relationship/dependence between SRS resources, OLPC and spatial relation capability. 

Based on the above, the rapporteur proposes the below:

Proposal 20: group capabilities for SRS resources (13.8, 13. 8a, 13.8b), OLPC (13.9, 13.9a....) and spatial relation (13.10, 13.10a...) separately, i.e. separate SRS resources capability, OLPC SRS capability and spatial relation SRS capability.

One question is still open in LPP discussion, i.e. whether SRS capabilities are needed in LPP. To our understanding, it can help the LMF to know what level of resources the UE can support for UL related positioning methods, and can make proper decision accordingly. 
Proposal for discussion, what SRS capabilities are needed for LMF:
· 
· Part 1: SRS resources capabilities (13.8, 13. 8a, 13.8b); and/or?
· Part 2: OLPC capabilities  (13.9, 13.9a....); and/or
· Part 3:  spatial relation capabilities (13.10, 13.10a...)
· Part 4: others?

Companies are requested to provide their view on twhat SRS capabilities are needed for LMF?
	Company’s name
	Part 1, 2, 3, 4
	Company’s comments, if any

	OPPO
	1, 3
	Since LMF can recommend the SRS resources and spatial relation, part-1 and part-3 needs to be known by LMF.

	ZTE
	Part 2 and Part 3
	RAN2 has agreed that spatial relation of SRS is recommended by the LMF and decided by the gNB.  It is up to gNB implementation whether to follow the LMF recommendation.  The gNB informs the LMF of its decision.
Therefore, it’s better that LMF can have the OLPC capabilities and spatial relation capabilities from UE for better reception in gNB side.

	Samsung 
	Part 1, and 3, unclear for part 2
	Already RAN2 understanding on using SRS is that, LMF recommends and serving gNB will determine on which TRP, and resources will be used for measureing SRS. Therefore, the information preferred to be given to the LMF as much as possible since there is no critical harm due to final serving gNB’s decision. 

	CATT
	Part 1, Part 3
	Since LMF can recommend the SRS resources and spatial relation in UL positioning methods, part1 and 3 are required. 

	Huawei, HiSilicon
	/
	This needs further discussion. Generally LMF does not need to know the AS capability, so we are not sure why SRS capabilities are needed for LMF. 

If companies think it is needed, we prefer to report a lite version of the SRS capability than that is reported to the gNB via RRC. 
More specifically. For part 1, we only need single bit to indicate the UE capability for SP positioning SRS; for part 3, we need two bits to indicate 13-10d and 10e for the spatial relation for SSB and DL-PRS for neighbouring cell, respectively. Part 2 is not needed

	MediaTek
	1,3
	Same comment as OPPO. 

	Apple
	Part 1, Part 3
	

	Ericsson
	Only a simplified capability is provided to LMF
	As gNB needs to configure the SRS, thus it should know the UL SRS capability. If UE has to send the same capability info to LMF this will increase significant load in LPP. The signaling required would be per UE and would be required to be sent every time when UL related positioning method is to be used. It is better if a simplified UE capability requiring few bits is used such as
multi-RTT-measurementSupport              ENUMERATED {supported},
aperiodicSRS-Support		              ENUMERATED {supported},
aperiodicSRS-NeighborCellSupport          ENUMERATED {supported},
semi-persistentSRSSupport				  ENUMERATED {supported},	

As the final decision for SRS configuration (including spatial relations) are done by gNB; gNB can assess based upon LMF recommendations on configuration needed to fulfil Positioning QoS and for spatial relations.

Thus, there is no need for the UE to send UE capability to both gNB and LMF. To simplify signalling, the existing mechanism for gNB to retrieve the capability from AMF can be used. UE may send a simplified capability to LMF to understand which sort of measurements UE supports and whether UE supports aperiodic or semi-persistent SRS configurations.




Summary and proposals
Necessary SRS capability in LPP:
· Part 1: SRS resources capabilities (13.8, 13. 8a, 13.8b); and/or?: 4 companies
· Part 2: OLPC capabilities  (13.9, 13.9a....); and/or: 1 companies
· Part 3:  spatial relation capabilities (13.10, 13.10a...): 5 companies
· Part 4:  part 1, 1 bit on SP positioning, part 3 2 bits to indicate 13-10d and 10e for the spatial relation for SSB and DL-PRS for neighbouring cell: 1 company

Based on the above, the rapporteur proposes the below:

[bookmark: _Hlk41809031]Proposal 21: Add part 1 SRS resources capabilities and part 3 spatial relation capabilities in LPP. Whether to report full set or simplified capability for part 1 and part 3 can be further discussed.	Comment by Huawei: We understand it only means that part 1 and 3 need to be reported, but how part 1 and 3 are reported can be further discussed. To make it clear, the red text below is preferred to be added:
Proposal: Add part 1 SRS resources capabilities and part 3 spatial relation capabilities in LPP. Whether to report full set or simplified capability for part 1 and part 3 can be further discussed.

Other items
Please list any items from any WI that RAN2 needs to discuss or need to get information from RAN1/RAN4 regarding the UE feature list.
Rapporteur would like to bring to the attention of companies that the UL Tx switching references in the LS are not treated in this email discussion, as RAN2 has agreed on the below email discussion to handle the UL Tx switching aspects.
[Post109bis-e][045][R16 Other] UL TX Switching-NR_FR1 (China Telecom)

	Company’s name
	Company’s comments

	Intel
	For FG 18-4/4a/4b, RAN1 has earlier agreed (atleast for 18-4) that the dormancy support should be per-UE, but in the latest LS, it is FFS with the option of being per-BC as well. We would like to discuss in RAN2 and check with RAN1 on the fallback support of this, if it is per BC.

Option-1: The UE is expected to support dormancy for all fallback BCs of the BC on which the UE reports the support.

Option-2: The UE does not need to support, and the UE can repeat the lower order BCs to inform the NW about the (lack of) dormancy support. In such a case, the configuration can become tricky in cases where the NW has to switch between BCs where the dormancy support toggles.

We prefer option-1, and would like to inform RAN1 about our assumption on the support of dormancy in fallback BCs, and get their confirmation.
[OPPO]: agree with Intel

[QC] If this discussion needs to happen in RAN2, we think we can follow general rule for most per BC capabilities, i.e. the UE supports the same capabilities in all fallback combos (Option 1 if I understand correctly).


For FG 17-1, 17-2 in CLI_RIM, what is to be interpreted by the NW if the UE supports RSSI or SRS-RSRP based measurements, but does not provide the maximum number of resources the UE can be configured with. Should the UE mandatorily provide a value? Or absence implies a value?

For 18-8, RAN1 LS states that HARQ-ACK codebook spatial multiplexing is to be defined per PUCCH group, while Rel-15 signalling already provides this per PUCCH group (using spatialBundlingHARQ-ACK). Further clarification is needed on what is meant by RAN1

[QC] We think the LS to RAN1 may not be need. Our understanding is that “per cell group” in Rel-15 implies that if a UE does not support DC but does support PUCCH-SCell, the capability cannot indicate HARQ-ACK bundling “per PUCCH groups”, which is what RAN1 wants to correct.
· One example: for NR SA with PUCCH-SCell configured, Rel-15 can only configure 1 HARQ-ACK codebook spatial multiplexing; while Rel-16 can configure up to 2 HARQ-ACK codebook spatial multiplexing
· For NR-DC, we agree Rel-16 actually doesn’t change Rel-15 (i.e. only 1 HARQ-ACK codebook spatial multiplexing can be configured per cell group), according to latest RAN1 LS (R1-2001306)


For 18-2,2a-2b,3,3a, the FGs are meant to be for LTE PCell for EN-DC operation. They can be captures in LTE ASN.1 (36.331/306) or in NR ASN.1 (38.331/306). Currently we listed them in NR ASN.1 Company views are requested to this approach.

[QC] Agree with rapporteur that those should be the same as R15 SUO, i.e., in NR ASN.1.


How the components within the feature group (FG) in capabilities are related in terms of UE support:
· Should RAN2 assume that if the UE support one component in a feature group, it should support all the other components within the feature group?
· Or if the first component is to be supported mandatorily if the UE support any other component in the feature group?
· Or the dependency between the components is described in each FG?  (this is missing for many FGs!)

· [QC] From release-15 experience, we do not think we can establish that “the UE support one component in a feature group, it should support all the other components within the feature group”. There are cases where there is no dependency from the viewpoint that the feature works standalone. It is true however that the information on feature dependency may not be provided in a consistent manner.

	Ericsson
	For FG 18-4/4a/4b, in case RAN1 concludes this feature should be per BC, we also prefer Option-1 since it is simpler.
For FG 17-1, 17-2 in CLI_RIM, it is preferred to not use absence to imply support of a feature, therefore, we think the UE shall provide a value in this case.
For 18-8, we are fine to clarify it.
For 18-2,2a-2b,3,3a, we think this approach is ok.
On the questions regarding components within the feature group, according to RAN guidelines (RP-200502) for “Component(s)” we think the intention is that the UE should support all the other components within the feature group. However, not all feature groups now may be aligned with this understanding – overall, the most important is to capture the actual dependencies of such features properly, so we can ask for clarification from RAN1/4 case by case.

	
	

	
	



Report after PH2
Regarding the fallback interpretation of dormancy support,  the response is only from two companies, but both agree to the view that the UE should support dormancy in fallback BCs if the parent BC supports fallback.
Since the decision is with RAN1, rapporteur intends to add this view of RAN2 in RAN1  reply LS.
Proposal 22: Draft reply to RAN1 with the below:

	Regarding FG 18-4/4a/4b, it is RAN2’s view that if RAN1 agrees to allow the UE to report the support of dormancy per band combination, if the UE reports that it supports dormancy for a band combination, the UE should support the dormancy for all the fallback band combinations of this reported band combination. RAN2 would like to RAN1 to notify if this is not RAN1’s intention.






Regarding HARQ-ACK codebook spatial multiplexing, one company thinks its already clear, while the other one is ok to clarify. In the interest of progressing, rapporteur suggest to skip this.
Regarding the ambiguity of interpretation of FG in the UE feature list, companies who have responded, agree that this information is not clear. Rapporteur proposes the below text be added to the reply LS.
Proposal 23: Draft reply to RAN1 with the below:

	RAN2 has found that it is not clear in the UE feature lists from RAN1 and RAN4 on the usage of feature groups in terms of the UE supports of the capabilities. 
How the components within the feature group (FG) in capabilities are related in terms of UE support:
· Should RAN2 assume that if the UE support one component in a feature group, it should support all the other components within the feature group?
· Or if the first component is to be supported mandatorily if the UE support any other component in the feature group?
· Or if these is no dependency between components within a FG
· Or the dependency between the components is described in each FG?  (this is missing for many FGs!)

It is the view of RAN2 that one rule of interpretation cannot be applied to all the FGs from the lists, and so request RAN1 and RAN4 to explicitly mention which of the above, or if there is any other interpretation is to be made for the FGs.








1. Report summary
<If needed, to be updated when doing the summary>

Proposal 1. [bookmark: _Toc39657844][bookmark: _Toc36848891][bookmark: _Toc37014343][bookmark: _Toc37314924][bookmark: _Toc37351571][bookmark: _Toc37351677][bookmark: _Toc37275048][bookmark: _Toc37351703][bookmark: _Toc37342440][bookmark: _Toc37351585]<If needed, to be updated when doing the summary>.

2. eMIMO capability topic
Proposal 1: Draft reply to RAN1 with the below:
	In RAN2 view, there is no significant difference in signaling maximum number of SRS resources and any TMPI(s) supported by the UE using one row or two rows. 
In UL full power mode-2 operation, assuming that a UE supporting 4-port transmission should support 2-port transmission and a UE supporting partial coherency should  support no-coherency for mode-2, , RAN2 also wonders whether the UL full power mode-2 supporting TPMIs for the lower configuration of coherency/port config can be deduced from the reported set of TPMIs, or does the UE need to explicitly report supported TPMIs for each coherency/port config the UE can support as part of it’s capability? 



2. MsgB size topic
Proposal 2: Draft reply to RAN1 with the below:
	MSGB can contain one or more successRAR, one or more fallbackRAR, and can contain one RRC payload. MSGB size is generally comparable in size (i.e. NOT significantly larger compared) to that of Rel-15 Msg2 – the slight difference coming from successRAR being slightly larger than fallbackRAR (4 bytes larger) for the multiplexed case. Although MSG-B size can be comparable as MSG4 for a single UE case when the RRC payload is included. Similar to Msg2, RAN2 also assumes MsgB maximum size can be limited by the physical coverage of the cell
Further it is the view of RAN2 that the network may not know the UE ID (e.g. in the fallback case) and the network may not yet have the UE capability (in initial access cases), In these scenarios, the NW cannot ensure that PDSCHs scheduled for the UE would not exceed the UE capability (i.e. the signalled capability is not useful). One company in RAN2 feels that if a default value for number of PDSCH(s) a Rel-16 UE should support, this issue can be avoided, while another company prefers that RAN1 specifies a restriction on the maximum size of MsgB in order to not add additional UE requirements.




2. NR-DC cell grouping topic
Proposal 3: Agree to use LTE style of DC grouping capability signalling for NR-DC.
Proposal 4: Limit to 5 band entries for reporting the NR-DC grouping capability signalling.
Proposal 5: Inform RAN1/RAN4 about the limitation in bands for NR-DC grouping signalling and also ask RAN1/RAN4 on any restrictions in NR-DC combination definitions that can help with RAN2 capability signalling design of NR-DC grouping capability. 

Proposal 6: Draft reply to RAN1 with the below:

	RAN2 has agreed to design the NR-DC cell grouping capability for the UE using the LTE style of capability signaling. RAN2 intends to restrict the NR-DC cell grouping signaling to NR DC combinations with up to 5 bands and for NR DC combinations with more than 5 bands in the combination, the UE cannot signal NR-DC cell grouping. The motivation for the above is that in LTE, there were no DC combinations defined with more than 5 bands, and RAN2 views the same with NR.
RAN2 would like to request RAN1 and RAN4 if they see any additional restrictions in the definition of NR-DC combinations that can help reduce the NR-DC cell grouping capability reporting at the UE.






2. V2X capability topic

Proposal 7: Draft reply to RAN1 with the below:

	To capture properly PC5 bands “without network control/configuration” in the UE capability in a forward compatible manner, RAN2 views that this is feasible from signalling point of view because PC5 frequency bands/band combination will be defined in UE capability signalling. However, whether one can differentiate with and without network control/configuration by PC5 band should be dependent on how RAN4 specifies the PC5 bands, related PC5 BCs, e.g., whether PC5 bands / BCs are separately defined for the operation with and without network control/configuration.

In NR Uu case, it has been RAN2 assumption that RAN4 band support is release independent meaning that if/when a certain band is introduced in Rel-16, the Rel-15 UE can also support it as long as this UE indicates the support of this band in UE capability. If new frequency bands continue to be introduced by RAN4 in a release independent manner, the current Sidelink frequency bands support signalling should be able to handle this. Similarly, RAN2 views that FG capability based on the PC5 bands can also be introduced in a release independent manner. Also from future-proofing perspective, RAN2 views that the PC5 bands introduced by RAN4 would be uniquely identifiable from the Uu bands, based on the band number of the new PC5 bands, and also wonders whether/how this can be maintained if the PC5 bands are not defined by RAN4 (for example, some ITS or DSRC bands).




2. DAPS
Proposal 8: Remove UplinkPowerSharingDAPS-HO, and add separate capabilities for 21-2, 21-2a, 21-2b as semiStaticPowerSharingDAPS-Mode1, semiStaticPowerSharingDAPS-Mode2 and dynamicPowersharingDAPS.

Proposal 9: Wait for RAN1 conclusion on ul-TransCancellationDAPS. 

Proposal 10: Remove pdcch-BlindDetectionSource and pdcch-BlindDetectionTarget from RAN2 agreed capabilities. 
Proposal 11: add syncDAPS and simultaneous UL transmission based on RAN4 latest capability table. 

Proposal 12: introduce separate capabilities for intraFreq and interFreq as below:
Per Band/per BC (for intraFreq capabilities), I.e. put under BandParameters-v16xy:
intraFreqDiffSCS-DAPS-r16;
intraFreqAsyncDAPS-r16
intraFreqSyncDAPS-r16
intraFreqSingleUL-TransmissionDAPS-r16
intraFreqMultiUL-TransmissionDAPS-r16
intraFreqSupportedNumberTAG-DAPS-r16  (Note, it is not needed for interFreq since RAN2 agreed to “Reuse CA capability “supportedNumberTAG” for DAPS handover.)

Per BC (for interFreq capabilities), i.e. put under CA-ParametersNR-v16xy:
interFreqDiffSCS-DAPS-r16
interFreqAsyncDAPS-r16
interFreqSyncDAPS-r16
interFreqSingleUL-TransmissionDAPS-r16
interFreqMultiUL-TransmissionDAPS-r16. 

Proposal 13: introduce separate capabilities for intraFreq and interFreq for power sharing capabilities.

2. NR Positioning
Proposal 14: to confirm, current LPP specification has covered the E-CID capabilities indicated in RAN1 table. 

Proposal 15: to confirm, define common DL PRS processing capability for 13.1 and it is indicated under per positioning method capability reporting.

Proposal 16: to discuss, whether QCL capabilities should be put as common capability or put under each positioning method. 

Proposal 17: define 13-2, 13-3 and 13-4 as positioning specific method, i.e. 13-2 for AoD, 13-3 for TDOA, 13-4 for Multi-RTT.

Proposal 18: define 13-5, 13-6 and 13-11 as positioning specific method, i.e. 13-5 for AoD, 13-6 for TDOA, 13-11 for Multi-RTT.

Proposal 19: Continue the discussion on whether 13.5a, 13.6a and 13.11a are covered by 13.2, 13.3 and 13.4.

Proposal 20: group capabilities for SRS resources (13.8, 13. 8a, 13.8b), OLPC (13.9, 13.9a....) and spatial relation (13.10, 13.10a...) separately, i.e. separate SRS resources capability, OLPC SRS capability and spatial relation SRS capability.





Proposal 21: Add part 1 SRS resources capabilities and part 3 spatial relation capabilities in LPP. Whether to report full set or simplified capability for part 1 and part 3 can be further discussed.
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2. Misc LS reply items 

Proposal 22: Draft reply to RAN1 with the below:

	Regarding FG 18-4/4a/4b, it is RAN2’s view that if RAN1 agrees to allow the UE to report the support of dormancy per band combination, if the UE reports that it supports dormancy for a band combination, the UE should support the dormancy for all the fallback band combinations of this reported band combination. RAN2 would like to RAN1 to notify if this is not RAN1’s intention.






Regarding HARQ-ACK codebook spatial multiplexing, one company thinks its already clear, while the other one is ok to clarify. In the interest of progressing, rapporteur suggest to skip this.
Regarding the ambiguity of interpretation of FG in the UE feature list, companies who have responded, agree that this information is not clear. Rapporteur proposes the below text be added to the reply LS.
Proposal 23: Draft reply to RAN1 with the below:

	RAN2 has found that it is not clear in the UE feature lists from RAN1 and RAN4 on the usage of feature groups in terms of the UE supports of the capabilities. 
How the components within the feature group (FG) in capabilities are related in terms of UE support:
· Should RAN2 assume that if the UE support one component in a feature group, it should support all the other components within the feature group?
· Or if the first component is to be supported mandatorily if the UE support any other component in the feature group?
· Or if these is no dependency between components within a FG
· Or the dependency between the components is described in each FG?  (this is missing for many FGs!)

It is the view of RAN2 that one rule of interpretation cannot be applied to all the FGs from the lists, and so request RAN1 and RAN4 to explicitly mention which of the above, or if there is any other interpretation is to be made for the FGs.
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