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Introduction
CB: # RedCap1_Workplan_LSin
- Check work plan, Rev R3-213844 if needed
- Support the signalling of RedCap related access restrictions as part of the cell configuration during Xn Setup and Configuration Update? Or adding RedCap (in)capabilities in a backward compatible way to the UE's Radio Capability Information and relying on existing Xn-AP (and F1-AP) procedures and fields? Exchanging RedCap supporting information of the cell (e.g, only support 1RX, only support 2RX, support both, support none) between gNBs to be introduced over the Xn and F1 interface setup or modification procedure? Or via OAM?
[bookmark: _Hlk80025320]- For NG-RAN nodes without direct-Xn interface, RAN3 will define a mechanism (by triggering the abstract Syntax Error) to avoid handover the RedCap UE to a legacy NG-RAN node?
- Reply LS to RAN2
(E/// - moderator)
To the chair’s notes
· Work plan R3-213844 noted
· It is proposed to discuss online whether a solution can be agreed at this meeting or to postpone this topic:
1) No signalling solution needed: relying on OAM setting and on target’s rejection of an incoming HO of the RedCap UE; 
2) New Signalling solution: signalling explicitly a type of RedCap UE indicator, such as the RedCap scheduled SIB content in Served Cell Information NR over the Xn Setup and Configuration messages
· All companies agree that clarification from RAN2 is needed on legacy gNB’s behaviour not supporting RedCap and how the barring will be handled.
Send a LS to RAN2 asking on legacy gNB’s case
Discussion
NR Reduced Capability Work Plan
Is there any comment on the proposed WI work plan in [1]?
	Company
	Comment

	
	



Moderator’s conclusion: Since there no comments, the workplan can be followed for the WI. R3-213844 is noted.
Support of RedCap UE cell access and restriction
Companies are invited to share their views on how to support RedCap UE cell access restriction, if needed, as requested in the RAN2 LS [2]:
1. OAM setting
1. Rejection by the target with a suitable cause and relying on existing XnAP and F1AP procedures
1. Explicit signalling of RedCap capability of the cell (e.g, only support 1RX, only support 2RX, support both, support none) During Xn setup / configuration update procedures
1. Other options…
	Company
	Preferred option
	Comment

	Qualcomm
	#3
	Our proposal is that we simply translate the SIB contents into a served cell IE in XnAP, there are already many such examples including for eMTC
This covers all possible cases including any dynamics of the SIB related to congestion, difference of treatment on 1Rx/2Rx etc, which the other options cannot really handle.

	Ericsson
	#1 and #2
	On QC’s comment above, we are not sure if we had done this for LTE-M? Was it in Rel-16?
[QC] This is in X2, and maybe should have been translated to Xn; see the IEs in Served Cell Information IE, particularly BandwidthReducedSI; also check FreqBandIndicatorPriority IE and its semantics. Basically there are many such cases of translating or reproducing SIB content in Served Cell Information (including in Xn e.g. NPN etc). This is also why it may be good to understand what RAN2 will agree for the SIB.
E///: thank you for the clarification
If we end up with always triggering SI update in neighboring cells when barring bit changes it may lead to SI update overflood... This is not good. We also don’t think that the cell barring would be very dynamic in the end; RedCap is something that is either supported by all or none of the nodes in an area. So, there should be no issue with OAM pre-configuration + some RAN2 tweaking for handling legacy node case (see please further below). 

	CATT
	See comments 
	Currently, we cannot assume that RedCap capability of the cell can be changed frequently (e.g, between only support 1RX, only support 2RX, support both, support none). The ability of RedCap may be a static configuration for gNB. 
We propose to send a LS to RAN2 to confirm whether the RedCap is a static configuration.

	Huawei
	#3 and possibly #4
	In our view, there are different scenarios. One is static scenario, which is related to whether the gNB support RedCap or not. In this case, OAM can be used. If we consider the multi-vendor case and cases without Xn connection, we also introduce a method in [5], with which we introduce a RedCap IE with criticality set as ‘Reject’.
E/// to Huawei: with criticality set to “Reject” do you want to make the whole setup/config update procedure fail because the receiving node does not support/comprehend the RedCap IE?!
Another scenario is not that static and is related to ‘temporary’ RedCap support, we may have cell barring due to cell overload. In this case we prefer option #3, where we can exchange RedCap information via Xn setup/configuration update procedures.

	ZTE
	#3 
	For option1, we think cell may change its RedCap support, so OAM setting all neighbor is not appropriate.
For option2, the source needs to go through many times of handover failure to obtain the RedCap support information of all neighbor. Consider that reliability of some RedCap services need to be above 99.99%, we think option3 is better.

	Lenovo, Motorola Mobility
	#1 and #2
	there are two scenarios:
1) The RAN node does not support Redcap, e.g. a legacy RAN node.
2) The RAN node support Redcap, but it changes the barring status for RedCap UE accessing. 
For case 1, option #1 OAM based solution is sufficient. We usually do not exchange RAN node capabilities by signalling.
For case 2, option #2 can work well. Anyway, the target gNB can decide to refuse the UE handover by admission control. It is more aligned with legacy behaviour. In legacy, the cell status can also be set to ‘bar’ for ‘non-bar’, and the cell status is not signalled to neighbour cell. 

	Deutsche Telekom
	#1
	Certainly, option #3 is the more elegant way for specification, but as we expect RedCap UE cell access restriction to be a more static configuration without frequent changes, the OAM setting should be sufficient.

	Samsung 
	#3
	option #3 support the case that operators can flexibly set the Redcap support on each cell or node according to e.g. the load. 

	Verizon
	#3
	

	TMUS
	#3
	#1 should work in most cases, however #3 provides more flexibility for RAN to distribute traffic dynamically based on the network conditions.

	Nokia
	#2 
	



Moderator’s conclusion: Companies’ views are divided between the proposed options. We can summarize the solutions as follows:
3) No signalling solution needed: relying on OAM setting and on target’s rejection of an incoming HO of the RedCap UE; 
4) New Signalling solution: signalling explicitly the RedCap UE indicator such as the RedCap SIB content in Served Cell Information over the Xn Setup and Configuration messages
It is proposed to discuss online whether a solution can be agreed in this meeting or to postpone this topic pending on RAN2 further discussions.
NG-RAN without direct Xn interface
Companies are invited to provide their views on how to handle the case of NG-RAN nodes without direct-Xn interface. 
	Company
	Comment

	Qualcomm
	This is slightly lower priority to the discussion above so maybe we should converge first on Xn.
Here for sure some form of trial-and-error cannot be avoided.
One option to consider would be to follow something similar to what we have done with the CAG mismatch issue, i.e., allow the target to send some indication in the failure container, mirroring Xn.
For legacy nodes, we may want to consider what happens today in similar inconsistency cases e.g. if the target frequency is in a band that the UE does not support. For such cases, we may need to rely on OAM (this is same as eMTC in 4G where there is no explicit S1 support).

	Ericsson
	Agree with Qualcomm

	CATT
	Focus on the Xn first

	ZTE
	It is lower priority, agree with Qualcomm.

	Huawei
	This is also a worth-thinking scenario. We need NG-based handover. As commented above and details shown in [5] and [6], we propose to introduce a RedCap IE with criticality set as ‘Reject’ to solve the problem.
 But we are also OK to put this scenario at lower priority at the moment.

	Lenovo, Motorola Mobility
	Similar view with Qualcomm.

	Deutsche Telekom
	Agree with QC.

	Samsung 
	Agree with the above

	Verizon
	Agree with Qualcomm

	TMUS
	Agree with QC

	Nokia
	Agree with QC



Moderator’s conclusion: Companies unanimously agree with Qualcomm’s view on the aspect related to NG-based HO. If other views, this can be contribution driven after Xn is fixed.
Case of legacy gNB
The case of RedCap UE being handed over into legacy gNB not supporting serving RedCap UEs has been raised in some contributions. Methods have been proposed, such as triggering the abstract Syntax Error in order to avoid handover the RedCap UE to a legacy NG-RAN node [6] or asking RAN2 to define RedCap UE (in-) capabilities in a BC manner [9]. Anyway, it seems this point is worth asking RAN2 about [3].
Should it be raised in the reply LS to RAN2 that a clarification is needed on how to handle RedCap UE access and mobility into legacy cells or should this be addressed in RAN3 first?
	Company
	Comment

	Qualcomm
	In principle it is worth clarification. The form of the broadcast is to some extent RAN2’s business, but the issue to clarify is that when they talk of barring, it seems that this would come from absence of the indicator rather some explicit signalling, to be consistent with legacy. If we agreed to follow option 3 on Xn, then we can follow a similar approach, but worth confirming.
The issue on UE capability handling by legacy eNB may also be worth asking because even if Xn is done via option 3, it is still possible that a node erroneously initiates a X2 HO towards a non-supporting node, or this could always happen in N2 handover depending on OAM etc.

	Ericsson
	We think that some clarification is needed for legacy gNB handling not supporting RedCap or not capable of understanding that it is RedCap UE from the UE RAT capabilities. 
Even with approach #3 of explicit IE over Xn, a legacy node could just ignore that IE and assume it is regular UE. Therefore, we think this matter should be left to RAN2 to discuss and ensure that the UE capabilities for RedCap are backwards compatible in the sense that the legacy target node does not mistakenly assume that it is a regular UE.

	CATT
	Send a LS to RAN2. Let RAN2 decides whether and/or how redcap UE access to a legacy gNB. Since legacy gNB not support redcap, this may be an abnormal case.
It is worth to asking whether the legacy gNB will reject redcap UE, or just ignore redcap indication and assume it is a regular UE. 

	Huawei
	We also think some clarification will be helpful. 
To E///’s comment above, if there exist Xn interface, a legacy node could ignore that IE, and then the source node find no response is sent from the target node, so it will not HO to that legacy node. In addition, the proposal in [6] can be a candidate.
E///’s reply: if explicit indicator as in option#3, legacy gNB can indeed ignore the IE/not understand it. So, even that option cannot work for legacy gNB, unless a BC solution is adopted.

	ZTE
	Agree to  include this issue in the reply LS to RAN2 .

	Lenovo, Motorola Mobility
	During handover, the source gNB sends the full RRC configuration to the target gNB in the RRC container. The RRC container includes the UE capabilities Info and also other RRC parameters related to RedCap. If the target gNB cannot understand some RRC parameters, the target gNB may decide to perform ‘full configuration’. It is worth checking with RAN2 whether ‘full configuration’ could happen and whether it should be avoided first.

	Deutsche Telekom
	Clarification by RAN2 is appreciated and should be raised in the Reply LS.

	Samsung 
	Clarification is needed.

	Verizon
	Clarification is needed and this issue should be included in reply LS to RAN2. 

	TMUS
	Clarification is needed.

	Nokia
	OK to clarify with RAN2.



[bookmark: _Hlk80613572]Moderator’s conclusion: All companies agree that clarification from RAN2 is needed on legacy gNB’s behaviour not supporting RedCap and how the barring will be handled.
Reply LS to RAN2
A draft reply LS extract is provided below which will be updated after first round of e-mail discussion
	
RAN3 thanks RAN2 for their LS on coordination between gNBs for support of RedCap UEs.

In case of agreement:
RAN3 has agreed that gNB coordination for NR RedCap UE access baring can be achieved via [TBD – after online session].
In case of no agreement:
RAN3 will continue to discuss the options to support NR RedCap UE access baring in the network.

In addition, RAN3 would appreciate clarification on legacy gNB’s behaviour not supporting RedCap UE, specifically:
1. Can RAN2 confirm that RedCap UEs should not attempt to camp/access in legacy cells or be handed over to such cells; if so, RAN3 assumes that the broadcast will be designed to indicate support (or access allowed) by the presence of the IEs, rather than a barring indication as mentioned in the LS. One option considered by RAN3 is to indicate the presence of such IE(s) in the broadcast (as part of Xn setup and configuration exchange).

1. How would such legacy gNBs handle a UE if RedCap support was included in the UE’s capability container? This is related to another option considered by RAN3 in which support or barring detection by a neighbour might be achieved by handover preparation failure. 
The above clarifications can help RAN3 to assess appropriate solutions for mobility control, including cases where legacy gNBs are involved.
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