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1 Introduction

CB: # 17_RACS_RadioCap_CodingFormats

-  note LS; take into account

E///:

- Introduce the UE Radio Capability ID Mapping procedure in X2AP to be applied between an en-gNB and a connected eNB (always en-gNB initiated).

- Acknowledge that in Rel-16 there is no need to provide standardized solutions dealing with the maximum processing/decoding capacity of the UE Radio Capability Information by a RAN node.

(3362):

- Define a new IE in NGAP “UE Radio Capability – E-UTRA format” and include it in the NGAP UE RADIO CAPABILITY INFO INDICATION message.

- Define a new IE in S1AP “UE Radio Capability – NR format” and include it in the S1AP UE CAPABILITY INFO INDICATION message.

ZTE:

- Capture in st2 the conclusions for RACS retrieval with MR-DC@5GC

- If MN knows that SN has no signaling connection with CN or MN is not sure about it,  MN should guarantee that the UE Radio Capability info is always transferred to SN

- For EN-DC (MeNB knows that SgNB has no signaling connection with MME for sure),  MeNB should guarantee that the UE Radio Capability info is always transferred to SgNB

CATT:

- No need to indicate the maximum size of the UE radio capability information expected by the NG-RAN node is included in the NG/S1 SETUP REQUEST messages.

- discuss whether to introduce new X2 UE Radio Capability ID Mapping procedure for EN-DC.

SS: 

- introduce a new UE Radio Capability ID Mapping procedure between MeNB and SgNB and MeNB for EN-DC as non-UE associated procedure

NEC:

- no need to introduce the RACS function during MR-DC operation in Xn and X2 i.e. no need to introduce UE Radio Capability ID IE in the SN addition procedure, also no need to introduce UE Radio Capability Mapping procedure in Xn and X2 (TP to remove it)

HW:

- NG-RAN/ E-UTRAN shall provide both TS 36.331 and TS 38.331 formats to the AMF/ MME for TS 36.413 and TS 38.413. 

- Liaise SA2 confirming the two UE radio capability formats

- For EN-DC, introduce the X2 the Radio Capability ID Mapping procedure so that SN is allowed to retrieve the UE Radio Capability information associated to the capability ID from the MN for TS 36.423.

- Add RACS support for MR-DC in TS 37.340. 

- No signalling impact on the inter-node RACS support discovery for intra-system and inter-system handover.

-  discuss the given two solutions to enable the RAN node to acquire the applicable UE capability information. If no conclusion, this can be further discussed in later release.

- Implement previous agreement: ‘for MR-DC with 5GC, the Xn UE Radio Capability ID Mapping procedure is not necessary and the SN is allowed to retrieve the UE Radio Capability information from the 5GC’

Nok:

- Add the UE Radio Capability in TS38.331 format in the S1AP UE CAPABILITY INFO INDICATION message

(HW - moderator)

Summary of offline disc R3-204009
2 For the Chairman’s Notes

Propose the following:

Proposal 1: Note the LS R3-203120, and no need to send the reply LS to SA2.

Proposal 2: For two formats of UE radio capabilities, note the LS R3-203122. 
· Use the UE Radio Capability – NR Format IE for S1, and UE Radio Capability – EUTRA Format IE. 

· Send a short reply LS to SA2 attached with agreed TPs. 

Proposal 3: Keep RACS function for MR-DC (already covered by the BLCRs)
Proposal 4: For RACS support for EN-DC, no need to introduce the X2AP UE Radio Capability Mapping procedure for EN-DC.

Proposal 5: For RACS support for MR-DC, introduce the RACS function for MR-DC with simple texts in section 7.3 UE capability coordination in TS 37.340.

Proposal 6: No need to address the Maximum processing/decoding capacity of the manufactory based UE Radio Capability Information by a RAN node in Rel-16
It is proposed to implement the proposal 2 to the TPs as follows. 

Proposal a: R3-204146 (revision from R3-203664 for S1).
Proposal b: R3-203361 for NG.

Proposal c: R3-204147 (revision from R3-203668 as reply LS to SA2).

It is proposed to implement the proposal 5 to the TP as follows. 

Proposal d: R3-204141 (revision from R3-203524 for TS 37.340, merging the R3-203668 and R3-203228).

3 Discussion

3.1 Reply LS on RACS and signalling of UE capabilities at handover in R3-203120

The reply LS from SA2 in R3-203120 provides the following answers for signaling UE capabilities at handover. 

	SA2 has discussed the inclusion of UE radio access capability information in the Source to Target transparent container and agreed that it can be included optionally based on configuration. UE Radio Capability ID is provided from CN to target RAN in Handover Request message, if target RAN supports RACS.

SA2 has agreed on the attached CRs to clarify the UE radio access capability information and UE Radio Capability ID handling during Handover procedures.


And there is a proposal in R3-203664 that from RAN3 perspective, there is no signaling impact on the inter-node RACS support discovery for intra-system and inter-system handover.
The moderator suggests to propose: note the LS R3-203120, with the conclusion that there is no signaling impact on RAN3? 

Companies’ views can be provided in the following Table. 
	Company
	Yes/No
	Comment (e.g., do we need to reply LS?)

	Huawei
	Yes
	The agreed CRs in SA2 have no signaling impact from RAN3 perspective, and we don’t see a need to reply LS. 

	CATT
	Yes
	No specification impact to RAN3 is foreseen, no LS reply from RAN3 is needed.

	NEC
	YES
	No impact on RAN3, no need LS reply.

	Samsung
	Yes
	LS reply may not be necessary.

	ZTE
	Yes
	

	Qualcomm
	Yes
	

	Ericsson
	Yes
	But is this on coding formats?


Moderator’s summary:

All companies thinks the LS (R3-203120) can be noted, and the reply LS to SA2 is not needed. See proposal1 in section 2. 
3.2 Two Formats of UE Radio Capabilities

In R3-203122, the LS from SA2 is described as follows: 

	SA2 has found that the coding formats of UE Radio Access Capability (URC) are different in TS 36.331 and TS 38.331. To handle this SA2 has agreed attached CRs.


The moderator suggests to note this LS, and discuss the RAN3 impact as follows. 
There are proposals that NG-RAN/ E-UTRAN shall provide both TS 36.331 and TS 38.331 formats to the AMF/ MME for TS 36.413 and TS 38.413, based on the SA2 agreements. 

There are different flavors on the naming of new introduced UE radio capability in the NGAP UE RADIO CAPABILITY INFO INDICATION/S1AP UE CAPABILITY INFO INDICATION message

· Option1: Additional UE radio capability IE, used both in S1 and NG interface. 

· Option2: UE Radio Capability NR IE for S1, and UE Radio Capability EUTRA IE for NG

· Option 3: UE Radio Capability – NR Format IE for S1, and UE Radio Capability – EUTRA Format IE for NG
Companies’ views can be provided in the following Table
	Company
	Answer
	Comment 

	Huawei
	Option2 or option 3
	Option 2 is slight preferred.

	CATT
	All of the options are ok
	No big difference between the options, option 3 seems easier to the readers.

	Nokia
	All are ok. 
	Just the IE name. No big difference. Option 3 may be more clear.

	NEC
	Option 3
	If only the naming, then Option 3 is OK.

	Samsung
	All options are ok
	Option 3 seems to express the meaning.

	ZTE
	Option 3
	

	Qualcomm
	All are ok
	But tend to like option 3…

	Ericsson
	Option 3
	


Moderator’s summary:

Majority companies think option 3 is better. Hence it can agree the following. See proposal 2 in section 2.  
· UE Radio Capability – NR Format IE for S1, and UE Radio Capability – EUTRA Format IE. 
Also there is a proposal to reply to SA2 and other groups regarding RAN3 agreements (see R3-203668). 

Question: Is there any need to reply to SA2 RAN3 agreements? 

	Company
	Yes/No
	Comment 

	Huawei
	Yes
	It is beneficial to notify other groups that this important feature is supported by RAN3, with the agreed TP attachments. 

	CATT
	Yes
	Share the view with Huawei.

	Nokia
	Yes
	

	NEC
	
	Feel no strong need but no problem to reply.

	Samsung
	
	No strong view

	ZTE
	
	No strong view

	Qualcomm
	No need, but no big issue either
	Of course LSs can always be sent but here all we are doing is to implement exactly the stage 2 requirements (and the problem scenario was virtually not discussed in RAN3). Anyway can go with majority.

	Ericsson
	No need
	But not worth to waste time on the issue if the LS is short and as meaningless as possible.


Moderator’s summary:

Given the companies comments, the moderator tends to propose to send a short reply LS enclosed with RAN3 agreed TPs. See the proposal 2 in section 2.  
3.3  RACS for MR-DC

3.3.1 RACS function for MR-DC

In R3-203592, there is a proposal that there is no need to introduce the RACS function during MR-DC operation in Xn and X2 i.e. no need to introduce UE Radio Capability ID IE in the SN addition procedure, due to “here is already mandatory presence of the ue-CapabilityInfo in the CG-ConfigInfo”. The moderator understands this intends to revert the agreement made at previous meetings. 

Question: Is the RACS function supported for MR-DC (i.e. keep the agreement: the UE radio capability ID in the SN addition procedure)? 
Companies’ views can be provided in the following Table
	Company
	Yes/No
	Comment

	Huawei
	Yes
	It is true that the ue-CapabilityInfo in the CG-ConfigInfo is mandatory present upon SN addition and SN change, as specified 38.331, but wherein the UE-CapabilityRAT-ContainerList can include zero capability information. 

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

. 

	CATT
	Yes
	Share the view with Huawei, in the ASN.1 of 38.331, UE-CapabilityRAT-ContainerList in the CG-ConfigInfo is start from 0 to maxRAT-CapabilityContainers.

	Nokia
	Yes
	

	NEC
	No
	Just feel that it makes so sence to be mandatory present for the condition of SN additon and SN change that is specified in 38.331 but the content is ZERO!!



	Samsung
	Yes
	Same view as Huawei. If RACS feature is used, it is allowed not to include the UE radio capability information without the impact on RAN2 specification.

	ZTE
	Yes/No
	Similar concerns as NEC’s.

	Qualcomm
	Yes
	As far as we understand, the signalling is the same as at handover (IE is mandatory, but can be left empty).

	Ericsson 
	Yes
	


Moderator’s summary:

Most majority companies agree to keep RACS function for MR-DC. Thus no specification change is needed, i.e. to keep the UE radio capability ID in the SN addition procedure. See proposal 3 in section 2. 
3.3.2 UE Radio Capability ID Mapping procedure for MR-DC

For MR-DC connected with 5GC, there are no proposals to introduce the UE Radio Capability ID Mapping procedure over Xn. 

For EN-DC, there are two camps as follows. 

· Option 1: Introduce the UE Radio Capability ID Mapping procedure for EN-DC, proposed in R3-203423, R3-203228 (with FFS), R3-203523, R3-203549

· Option 2: No need to introduce UE Radio Capability Mapping procedure in Xn and X2, proposed in R3-203592

This is related to the previous answer to section 3.3.1. Question: Introduce the UE Radio Capability ID Mapping procedure for EN-DC over X2? 
Companies’ views can be provided in the following Table
	Company
	Yes/No
	Comment

	Huawei
	Yes
	Since the SN nodes may have no control plane with the EPC, there is a need for the en-gNB to request the eNB to send the UE radio capability information associated with the UE radio capability ID.

	CATT
	Yes
	It should be used and only be used for EN-DC in case of SN have no connection with 5GC. No harm to have this procedure.

	Nokia
	No. 
	We still have the same comment raised in last meeting. 

Option 1 works like following procedure

1. MN send a X2 SN Add Req msg including the RACS ID

2. SN does not have the mapping, the SN initiates the X2/Xn mapping procedure. 

3. After SN get the radio capability, the SN performs the SN addition.

4. The SN reply with the X2 Add Req Ack msg. 

The above procedures affect the timer in the MN. In Step 1, the MN starts a TXnDCprep. Step 2 and Step 3 requires the MN to use a different timer value, than the normal SN Addition procedure.  However, MN does not know whether Step 2/3 will be performed. 
Why not the SN just reject the SN Addition procedure if the SN does not have the mapping info, then the MN re-initiates the procedure with radio capability? 



	NEC
	
	No need to be include in Xn SN addition.

For EN-DC, since the ue-CapabilityInfo in the CG-ConfigInfo is mandatory present upon SN addition and SN change, so everytime the SN will use this information and no need to cache.

No need to cache, then also no need to give UE Radio Capability ID from the MeNB to the SgNB, simply because everytime the MeNB will give the UE Radio Capabilit information to SgNB. It is mandatory.



	Samsung
	Yes
	Same view as Huawei.

	ZTE
	No
	MeNB shall always send ue-CapabilityInfo in the CG-ConfigInfo.

	Qualcomm
	Tending to no
	Looking at what we are doing with S1/NG handover and also at SA2 specifications, it seems like we have following scenarios:

· RACS is supported in SN but DB does not have this: see stage 2 for handover, MN can infer that SN does not have the info if it had to request mapping

· RACS is not supported in SN: MN should be aware via configuration or rejection of procedure

With this, the cases where a problem occurs seem limited, and then a failure flow can be used. However perhaps we should capture something in stage 2.

	Ericsson
	Yes
	There is no possibility for the en-gNB to get the mapping info directly from the CN. 

The discussions on the mandatory cap info in theCG-ConfigInfo should follow the same discussions as for HO.


Moderator’s summary:

It can be observed that (4 for yes vs. 4 for no). Thus the moderator tends to propose that no need to introduce the X2AP UE Radio Capability Mapping procedure for EN-DC in this release, so this can be closed. See proposal 4 in section 2. 
3.3.3 Stage 2- UE Radio Capability ID Mapping procedure for MR-DC in TS 37.340

There are several proposals to include some texts on the UE radio capability ID mapping procedure for MR-DC as follows, with the differences. 

· Option1: independent section with “RACS Usage in MR-DC”, as described in R3-203228

· Option2: include within the section 7.3 UE capability coordination, as described in R3-203524 and R3-203667

Hence it can first discuss whether the update for TS 37.340 is needed, then followed by the preference. 
Question: Is there any need to update TS 37.340 to describe the UE Radio Capability ID Mapping procedure for MR-DC? And which flavor is preferred? 
Companies’ views can be provided in the following Table
	Company
	Answer
	Comment

	Huawei
	Yes, Option 2
	The update for stage 2 is needed, since: 

· For MR-DC connected with 5GC, it can not be clearly observed from stage3 that the UE Radio Capability ID Mapping procedure between the SN and 5GC is supported;

· For EN-DC, it is beneficial to have stage2 descriptions. 

 Also it is pretty easier to add related descriptions in the section 7.3 UE capability coordination

	CATT
	Yes, Option 2 is preferred.
	We also prefer to have some simple stage 2 texts in section 7.3 of TS 37.340.

	Nokia
	Maybe option 2
	Simple text is preferred. 

	NEC
	
	If agree to include in Xn and X2, then some description in stage 2 will be helpful. No prefer which one to take.

	Samsung
	Option 2 is preferred.
	Agree with HW’s comment.

	ZTE
	Option 1
	Stage2 is beneficial. RACS mapping is totally different topic, nothing to do with UE capability coordination. Hence, independent section is more traceable from TS37.340 rapporteur viewpoint.   

	Ericsson
	
	3524 is technically wrong (no S1 connection for an en-gNB), EN-DC does not have “a connection to 5GC”, but the proposal to include RACS related text in section 7.3 in 37.340 is good.

3228 should include references to other specifications where RACS is specified and apply a better specification style, but I like the briefness.

3667 is much better, the only comment I would have is to re-phrase to “... retrieve UE Radio Capability information from the MN associated to a UE radio capability ID.”


Moderator’s summary:

Majority companies support option 2. Thus the moderator proposes to introduce the RACS support function in MR-DC in section 7.3 UE capability coordination in TS 37.340. See proposal 5 in section 2. 
3.3.4 Stage 2 – RACS support for EN-DC in TS 36.420

There is a proposal to add the new X2AP UE Radio Capability ID Mapping procedure in TS 36.420 in R3-203425. 
Question: Is there any need to update TS 36.420 to include X2AP UE Radio Capability ID Mapping for EN-DC in R3-203425?

Companies’ views can be provided in the following Table
	Company
	Yes/No
	Comment

	Huawei
	No
	It seems not very necessary, since in TS 36.420, the genric EN-DC is listed as a function in 5.1 Function list. 

Also there is no need to add UE radio capability ID mapping (which is an internal function within EN-DC) in parallel with EN-DC as specified in R3-203425. 

-
EN-DC

-
UE Radio Capability ID Mapping 

	CATT
	No
	Minimum impact to 36 serials specs is preferred.

	Nokia
	No
	

	Samsung
	No
	It seems to be redundant.

	ZTE
	No
	

	Ericsson
	Yes
	Of course, this is dependent on the decision to have an X2 function agreed, but this CR only follows the principles of 36.4x0 TS, i.e. to provide a full list of protocol functions. I agree however, if the “no”s above want to provide this opinion, that the CR is a “no-brainer”.


Moderator’s summary:

Most companies think no need to update the TS 36.420, so this issue can be closed.

3.3.5 Stage 2 - UE radio capability ID transfer for TS 37.340 

There are some proposals in R3-203220 to describe how the MN will send the UE capability ID to the SN as follows. 
· If MN knows that SN has no signaling connection with CN or MN is not sure about it,  MN should guarantee that the UE Radio Capability info is always transferred to SN. (we propose to specify this point in TS37.340 if agreeable)

· For EN-DC (MeNB knows that SgNB has no signaling connection with MME for sure),  MeNB should guarantee that the UE Radio Capability info is always transferred to SgNB. (we propose to specify this point in TS37.340 if agreeable)
Maybe the proponent company can provide more details. 

Question: Is there any need to capture the above into TS 37.340?

Companies’ views can be provided in the following Table
	Company
	Yes/No
	Comment

	Huawei
	No
	No need to add any descriptions e.g. under what conditions the MN can send the UE radio capability ID to the SN (this seems an implementation issue). Also the TP from the proponent company is missing this aspect? 

	CATT
	See Comment
	Signalling of UE Radio Capability does not have to strictly restrict the behavior of the sending node (MN), either UE Radio Capability, or UE Radio Capability ID, or both of them are feasible.

	Nokia
	No
	Agree with Huawei. This is up to MN implementation.

	NEC
	No 
	Even if agree to introcue RACS in MR-DC, still no need such detail description. 

	Samsung
	No
	We don’t see the reason why the description is required.

	ZTE
	Yes/No
	Follow majority :-)

	Ericsson
	No
	


Moderator’s summary:

Majority companies think this is no need capture the MN behavior of sending the UE capability ID, so this can be closed. 
3.4 Maximum processing/decoding capacity of the manufactory based UE Radio Capability Information by a RAN node?

There is a proposal that the RAN node may not decode the full UE capability exceeding its limitation of RAN node for manufacturer-based capability ID in R3-203664. 

Also there are proposals that there is no need to provide standardized solutions, e.g. by OAM.  

Companies’ views can be provided in the following Table. 
	Company
	Comment

	Huawei
	In R3-203664, we propose two standardized options to enable the RAN node to acquire the applicable UE capability information. 

If no conclusion, we agree that this can be further discussed in later release if possible.

	CATT
	Agree not to discuss and resolve the “issue” in Rel-16.

	Nokia
	Not in Rel-16.

	NEC
	No need to address this.

	Samsung
	Agree not to discuss this issue in Rel.16.

	ZTE
	No need to address this.

	Ericsson
	No need


Moderator’s summary:

Majority companies think this is no need to further study the Maximum processing/decoding capacity of the manufactory based UE Radio Capability Information by a RAN node in Rel-16, so this issue can be closed. 
3.5 Other issues
Companies can provide further issues not covered by above. 
	Company
	Comment

	
	

	
	

	
	


4 Conclusion, Recommendations [if needed]

If needed
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