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1 Introduction
This document is used to continue the following online discussion to collect feedback:

SRVCC
R2-2101891
Avoid UTRA capabilities forwarding in handover preparation
Google Inc.
CR
Rel-16
38.331
16.3.1
2448
-
F
SRVCC_NR_to_UMTS-Core

· Lenovo thinks the current table already implies that the UTRA capabilities are not sent

· HW thinks the wording can be changed to say the information may be included and the target can skip this. Qualcomm/Ericsson has the same view. Lenovo thinks this is strange.

· Intel/Samsung wonder if the source is allowed to include only if it knows this is the latest.

· continue in offline 114

· [AT113-e][114][SRVCC] Corrections (Google)

Scope: Discuss a revision of CRs in R2-2101891
Intended outcome: rapporteur's summary in R2-2102033 and corresponding CR (if agreeable) 
Deadline (for companies' feedback): Tuesday 2021-02-02 11:00 UTC

Deadline (for summary and CRs): Tuesday 2021-02-02 17:00 UTC
CRs (if any) listed as "can be agreed as is" in R2-2102033 and not challenged until Wednesday 2021-02-03 11:00 UTC will be declared as agreed by the session chair. For the other ones, the discussion will continue online.

Companies are invited to share their views.
2 Discussion
During the online discussion on R2-2101891, some companies think the source gNB can include UTRA capabilities and the target gNB can ignore the UTRA capabilities, i.e., follow the case that the source RAT is UTRAN as above. Some companies think the source gNB can include UTRA capabilities if the source gNB knows the START value in the UTRA capabilities is the latest. Then we take a look at the LTE RRC specification [1]. The following is excerpted from the LTE RRC specification:
	–
HandoverPreparationInformation
This message is used to transfer the E-UTRA RRC information used by the target eNB or target ng-eNB during handover preparation or UE context retrieval, e.g. in case of resume or re-establishment, including UE capability information.

Direction: source eNB/ source RAN to target eNB or target ng-eNB

HandoverPreparationInformation message

<unrelated part omitted>

Source RAT
E-UTRA capabilites
UTRA capabilities
GERAN capabilities
MR DC capabilities

NR capabilities

UTRAN
Included
May be included, ignored by eNB if received

May be included
Excluded

Excluded

GERAN CS
Excluded

May be included, ignored by eNB if received

Included
Excluded

Excluded

GERAN PS
Excluded
May be included, ignored by eNB if received

Included
Excluded

Excluded

E-UTRAN

May be included if UE Radio Capability ID as specified in 23.502 [102] is used for the UE. Included otherwise.

May be included
May be included

May be included

May be included

NR

May be included if UE Radio Capability ID as specified in 23.502 [102] is used for the UE. Included otherwise.

Excluded
Excluded
May be included

May be included




Based on the above, there are three different behaviors to handle UTRA capabilities depending on which source RAT. After looking at the LTE RRC specification, we did analysis as described below.
The source gNB obtains UTRA capabilities (including the START value) from the UE before performing a SRVCC handover preparation. The source gNB may proceed a SRVCC handover preparation for the UE after obtaining the UTRA capabilities, and then the source gNB sends a MobilityFromNRCommand message to the UE to trigger a SRVCC handover. The source gNB releases the UTRA capabilities after the UE hands over to the UTRAN, because the UE does not connect to the source gNB anymore. However, after obtaining the UTRA capabilities, the source gNB may prepare a NR handover instead of a SRVCC handover. In this case, the START value in the UTRA capabilities is never used, i.e., the START value is the latest.
From the analysis above, we have the observation below. 

Observation: If the source gNB has the UTRA capabilities of the UE, the START value in the UTRA capabilities is the latest.
To discuss how to handle UTRA capabilities in NR, we provide the following questions by referring to LTE.
Q1: Please indicate which behaviour of the following is the correct behaviour for handover preparation and UE context retrieval within NR (i.e., both the source RAT and target RAT are NR).
(1) May be included, ignored by the target gNB if received

(2) May be included

(3) Excluded
	Company
	(1), (2) or (3)
	Comments

	Lenovo
	Option (3)
	Referring to the 5G SRVCC WID RP-200151 the HO preparation between gNBs was not part of the objectives, see below. Therefore, 

the exchange of UTRA capabilities in the HandoverPreparationInformation message was never discussed during the WI phase and considered as not supported.

-
Indirect Inter-RAT handover procedure to support voice service continuity from 5GS to UTRAN [RAN2, RAN3]. 

-
Specify the procedures of SRVCC (including emergency call) in RAN, which includes handover preparation between gNB and AMF, gNB and UE, and Handover execution between UE to RNS etc.



	Huawei, HiSIlicon
	Option (1)
	In last meeting we specified “the gNB always requests the UE UTRA-FDD capabilities before handover to UTRA-FDD” in TS 38.00, so it’s natural to further clarify gNB ignores this UTRA capability derived otherwhere. And the wording “may be included” also means it depends on source RAN implementation to decide whether this UTRA capability is sent to target, e.g. when it is the latest. 

	Qualcomm Incorporated
	Option 2
	No strong view, and fine to go with majority view.

36.300 states as follows.
----

-
At handover from UTRAN to EUTRAN, it is optional to forward the UTRAN capabilities to the target RAN.
The UTRAN capabilities, i.e. the INTER RAT HANDOVER INFO, include START-CS, START-PS and "predefined configurations", which are "dynamic" IEs. In order to avoid the START values desynchronisation and the key replaying issue, the eNB always enquiry the UE UTRAN capabilities at transition from RRC_IDLE to RRC_CONNECTED and before Handover to UTRAN. The eNB does not upload the UE UTRAN capabilities to the MME.
----
So it does not say E-UTRAN ignores the UTRA capabilities forwarded by UTRAN. We thought that this allows UTRAN implementation to forward UTRA capabilities if they are known to be the latest and also E-UTRAN implementation to trust the forwarded UTRA capabilities.

We thought the same principle can be applied to intra-RAT case.

	Vodafone
	Option 1 (or option 3 if option 3 is adopted for Q2)
	This worried me so I searched the history….

The 36.331 requirement/description goes back to v8.6.0 and its addition is the result of CR 0182r1 in R2-093615/RP-090516 from RAN 2 #66 / RAN plenary #44.

The RAN 2 #66meeting report says:
identifier:


[66#4]

topic:



LTE-UMTS (REL-8

LTE-L23): UE capability transfer at inter-RAT handover:





4) CR on 36.331: Agree a CR

related to:

R2-093545
UE Capability Transfer
Nokia Siemens Networks, Nokia Corporation







36.331
CR0182
F
REL-8

rapporteur:

NSN

deadline:
Fri 15.05.2009 midnight Pacific time
output:
R2-093615
UE Capability Transfer
Nokia Siemens Networks, Nokia Corporation
CR
36.331
0182r1
F
REL-8
LTE-L23

conclusion:

Email discussion was kicked off by by Woonhee Hwang (NSN) on 12.05.2009.





CR R2-093615 was agreed on 18.05.2009. Email discussion is closed.
*********
And then searching the RAN 2 email archive for May 2009 with tag [66#4] leads to the following extract: 
From: Hwang, Woonhee (NSN - FI/Espoo) [mailto:woonhee.hwang@NSN.COM]
Sent: den 14 maj 2009 17:00
To: 3GPP_TSG_RAN_WG2@LIST.ETSI.ORG
Subject: Re: [66#4] LTE-UMTS: UE capability transfer at inter-RAT handover: 4) CR on 36.331
Dear all,
 

Actually I myself have one question on this CR.
Current CR is according to the agreement at the last RAN2 meeting. i.e, UTRA capabilities are optionally provided during inter-RAT HO from UTRA preparation.
 

However it is very clear that UTRA capabilities, if it is provided from RNC during inter-RAT HO preparation from UMTS to LTE, shall be ignored by eNB because START values coming from RNC will not be the same as ones in the UE. 
*******
I think that those are the key words for the following scenario.
a) UE starts RRC connection on 3G, START value = X sent from UE to 3G-RNC
b) 2 minutes later, 3G-RNC does handover to LTE. START=X send to eNB, BUT the count values in the UE are now much greater than X. hence the START values in the 3G RAC that might be sent to the gNB SHALL be ignored (although other capabilities such as U900 support might be OK to use in the eNB) 
c) eNB hands over to NR gNB=a
d) NR gNB=a hands over to NR gNB=b
e) NR gNB=b does SRVCC to 3G

f) Wrong START value is used (or perhaps “reused” allowing security weakness)
****
Overall, it seems that the correctness of the 3G START value cannot be guaranteed.
****
Relevant documents are uploaded to the drafts folder.

	Intel
	Option 3
	But no strong view.  

The text quoted by QC says “the eNB always enquiry the UE UTRAN capabilities at transition from RRC_IDLE to RRC_CONNECTED and before Handover to UTRAN” - this seem to imply the that the eNB ignores the capability received from UTRAN and always retrieves the capability again from the UE.  Based on this, we think option 2 implies actually option 1.
Since this was introduced in Rel-16, a Rel15 network behaviour could be either option 1 (for target) or 3 (for source).  So these have to be allowed.  

So a Rel-16 node will need to support retrieving the capabilities from the UE as it may not receive it from Rel-15 source node.  So it could be sufficient to just support this behaviour even between Rel-16 nodes.  

	
	
	

	
	
	

	
	
	


Q2: Please indicate which behaviour is the correct behaviour for handover to NR from E-UTRA.
(1) May be included, ignored by the target gNB if received

(2) May be included

(3) Excluded
	Company
	(1), (2) or (3)
	Comments

	Lenovo
	Option (2)
	To be aligned with 36.331.

	Huawei, HiSilicon
	Option (1)
	

	Qualcomm Incorporated
	Option 2
	Please see our input to Q1.
We thought the same principle can be applied to handover from E-UTRA to NR.

	Vodafone 
	Option 1 or option 3
	Please see Q1 response. The source gNB/eNB SHALL retrieve the 3G RAC from the UE before handover to 3G.

	Intel
	Option 3
	Option 1 could be considered if there are Rel-16 network implementations that send this.

Please see our comments on Q1 – that even if included, E-UTRAN will ignore it and retrieve the capability again – so option 2 implies option 1.  
Option 3 then is most efficient and sufficient.  

	
	
	

	
	
	

	
	
	


3 Conclusion
To be added.
4 Reference

[1] 3GPP TS 36.331 v16.3.0.
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