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1	Introduction
This is kick off of the following email discussion:
[AT112-e][610][Relay] RRC states for L2 relay (vivo)
	Scope: Discuss P6-P9 of R2-2011004.
	Intended outcome: Summary in R2-2010869
	Deadline:  Friday 2020-11-13 0000 UTC
For rapporteur to have enough time drafting summary report, we would like to have the following two phases:
· Phase 1: Collect companies view, by 2020-11-10 12:00 UTC
· Phase 2: Rapporteur will share summary report based on input of phase 1 for review, by 2020-11-11 12:00 UTC
In RAN2#112e meeting, R2-2011004 had been discussed online and the following agreements were achieved:
Agreements:
Proposal 1	[easy]Confirm for L2 U2N Relay that both Case1.1 and Case 1.2 are supported in this SI, i.e.
-	Case 1.1: Before remote connection via relay UE, relay UE and remote UE are in same cell;
-	Case 1.2: Before remote connection via relay UE, relay UE and remote UE are in different cells.
Proposal 2	[easy]Confirm for L2 U2N Relay that Case 2.1 is supported in this SI as baseline, i.e. after remote UE connection via relay UE, relay UE and remote UE are controlled by the relay UE’s serving cell;
Proposal 3	For L3 U2N Relay, relay UE and remote UE can be in the cell same or different cells, after remote UE connection via Relay UE.

 But there are no final conclusions on P6-P9:
Proposal 6	[easy]For L2 U2N Relay, RAN2 to agree support of RRC_INACTIVE for remote UE.
Proposal 7	[easy]For L2 U2N Relay, RAN2 to agree support of RRC_INACTIVE for relay UE.
Proposal 8	[easy] For L2 U2N Relay, RAN2 to confirm NOT support the following RRC states combination for remote UE and relay UE:
-	(remote RRC_CONNECTED and relay RRC_IDLE or RRC_INACTIVE)
Proposal 9	For L2 U2N Relay, RAN2 to confirm support the following RRC states combination for remote UE and relay UE:
-	(remote RRC_IDLE/RRC_INACTIVE/RRC_CONNECTED and relay RRC_CONNECTED)
-	(remote RRC_IDLE or RRC_INACTIVE, and relay RRC_IDLE or RRC_INACTIVE)
 
In this paper, we further discuss P6-P9 and expect to achieve consensus. And, all discussion and conclusion are only applied for L2 relay architecture since there is another email ([AT112-e][612][Relay] Open issues on L3 relay (Qualcomm)) to address UE state issues for L3 relay architecture.
2	Discussion
2.1	Support of RRC_INACTIVE state
2.1.1	RRC_INACTIVE for remote UE (P6)
At RAN2#111-e, with regard to L2 Relay UE and remote UE RRC state some agreements were reached as follows:
Revised Proposal 17: For L2 UE to NW relay, the Uu RRC state of the relay UE and remote UE can change when connected via PC5. Both relay UE and remote UEs can perform relay discovery in any RRC state.  A remote UE can perform relay discovery while OOC.
Proposal 18: For L2 UE to NW relay, both relay UE and remote UE must be in RRC CONNECTED to perform active relaying of data.
Revised Proposal 19: For L2 UE to NW relay, the relay UE can be either in RRC_IDLE or RRC_CONNECTED as long as the PC5-connected remote UE is in RRC_IDLE.  
Proposal 22: RAN2 assumes no restrictions on the RRC states of any UEs involved in UE to UE relaying.
From RAN2#111e meeting agreements, whether or not RRC_INACTIVE state is supported for relay UE and remote UE has not been decided yet. In NR Uu, RRC_INACTIVE is introduced to reduce signalling overhead during mobility, support fast RRC connection recovery and improve power efficiency for the UE. From this perspective, it is beneficial to support RRC_INACTIVE in L2 U2N relay scenario. Many contributions [3, 8-12] mentioned that RRC_INACTIVE state is at least supported for relay UE, remote UE or both.
For remote UE, if remote UE has no active data, allowing it to enter RRC_INACTIVE state can also reduce its signalling overhead during mobility, support for fast RRC recovery and improve power efficiency.
Q1: For L2 U2N Relay, whether RRC_INACTIVE for remote UE is supported or not?
· Yes;
· No.
	Company
	Yes/No
	Comments

	Interdigital
	Yes
	Similar to direct Uu connection, the remote UE should be able to support all RRC states when served by the network via a relay.  The same benefits of RRC_INACTIVE are also applicable for a remote UE.

	MediaTek
	Yes
	

	Qualcomm
	Yes
	We see no reason to preclude RRC_INACTIVE which is one of most important features introduced by NR. We agree Rapporteur and Interdigital on the benefit.
In addition, after remote UE connects to gNB via relay, we don’t expect much spec change because Uu PDCP and above is terminated in gNB. So, RAN2 should support RRC_INACTIVE for remote UE.

	OPPO
	Yes
	

	Sharp
	Yes
	

	Ericsson (Min)
	Yes
	Agree with Rapporteur and others, it is beneficial to support RRC INACTIVE as Rapporteur described in the texts.

	Sony
	Yes
	

	Spreadtrum
	Yes
	

	CATT
	Yes
	

	Lenovo
	Yes
	

	Apple
	Yes
	

	Kyocera
	Yes
	

	Convida
	Yes
	Agree with Rapporteur.

	ZTE
	Yes
	The benefits of RRC_INACTIVE UE in direct Uu is  also applicable for a remote UE via Relay, it shall also be supported for remote UE.

	Xiaomi
	Yes
	We think it’s OK to keep common design as Uu.

	Nokia
	Yes
	Supporting similar to Uu make sense

	Samsung
	Yes
	

	Philips
	Yes
	

	vivo
	Yes
	

	Intel
	Yes
	

	Huawei
	Yes
	


Summary:
21 companies provide feedback to this question.
All companies agree that: for L2 U2N Relay, RRC_INACTIVE for remote UE is supported.
Proposal 1 [easy]Confirm that for L2 U2N Relay, RRC_INACTIVE state is supported for remote UE
2.1.2	RRC_INACTIVE for relay UE (P7)
For a relay UE, if all of remote UEs connected to it and itself have no active data, allowing it to enter RRC_INACTIVE state can also reduce its signalling overhead during mobility, support for fast RRC recovery and improve power efficiency. From other concern, when a relay UE establishes connection with several or many remote Ues, there may be a low probability that all of these Ues have no active data. But anyhow, it can be left to NW implementation whether and when to release the relay UE to RRC_INACTIVE state. 
Q2: For L2 U2N Relay, whether RRC_INACTIVE for relay UE is supported or not?
· Yes;
· No.
	Company
	Yes/No
	Comments

	Interdigital
	Yes
	The relay UE is connected directly to Uu and so, like any UE, should support INACTIVE. It is up to the network to decide whether/when to release it to INACTIVE.

	MediaTek
	Yes
	

	Qualcomm
	Yes
	We agree with Interdigital that relay UE is just like a normal Rel-15/Rel-16 UE, which naturally supports RRC_INACTIVE, and it is up to network implement whether/when to send relay in INACTIVE. 
Actually, if we preclude RRC_INACTIVE UE for relay, we may need multiple spec changes for gNB to know whether relay can enter INACTIVE (e.g. relay UE may stop relaying and have normal Uu operation for some time)

	OPPO
	Yes
	

	Sharp
	Yes
	

	Ericsson(Min)
	Yes
	Agree with Rapporteur and others, it is beneficial to support RRC INACTIVE as Rapporteur described in the texts.

	Sony
	Yes
	

	Spreadtrum
	Yes
	

	CATT
	Yes
	

	Lenovo
	Yes 
	Agree with interdigital that relay UE’s RRC state is under network control and therefore RRC_INACTIVE state should be also supported like for legacy Rel-16 UE

	Apple
	Yes
	

	Kyocera
	Yes
	

	Convida
	Yes
	Agree with Interdigital

	ZTE
	Yes
	Though there may be a low probability that all served remote UEs have no active data, RRC_INACTIVE state cannot be precluded as RRC_IDLE state for Relay UE.

	Xiaomi
	Yes
	

	Nokia
	Yes
	

	Samsung
	Yes
	

	Philips
	Yes
	

	vivo
	Yes
	

	Intel
	Yes
	

	Huawei
	Yes
	


Summary:
21 companies provide feedback to this question.
All companies agree that: for L2 U2N Relay, RRC_INACTIVE for relay UE is supported.
Proposal 2 [easy]Confirm that for L2 U2N Relay, RRC_INACTIVE state is supported for relay UE
2.2	RRC states combination
2.2.1	The excluded combinations (P8)
It is technically infeasible when relay UE is in RRC_IDLE while its connected remote UE(s) is in RRC_CONNECTED. Thus, the following RRC states combination for remote UE and relay UE are considered as NOT valid:
- remote UE in RRC_CONNECTED and relay UE in RRC_IDLE;
Q3: For L2 U2N Relay, whether the RRC states combination of remote UE in RRC_CONNECTED and relay UE in RRC_IDLE is excluded?
· Yes;
· No.
	Company
	Yes/No
	Comments

	Interdigital
	Yes
	This is a direct consequence of what was already agreed in RAN2#111e: “A Relay UE must be in RRC_CONNECTED to perform relaying of unicast data.”  If the remote UE is in RRC_CONNECTED for active data transmission, the relay cannot be in any other state than RRC_CONNECTED.

	MediaTek
	Yes
	

	Qualcomm
	Yes
	As Interdigital quoted, it is agreed in last meeting. 

	OPPO
	Yes
	

	Sharp
	Yes
	

	Ericsson (Min)
	Yes
	

	Sony
	Yes
	

	Spreadtrum
	Yes
	

	CATT
	Yes
	

	Lenovo
	Yes
	

	Apple
	Yes
	This needs to be excluded

	Kyocera
	Yes
	

	Convida
	Yes
	

	ZTE
	Yes
	

	Xiaomi
	Yes
	

	Nokia
	Yes
	Yes

	Samsung
	Yes
	

	Philips
	Yes
	

	vivo
	Yes
	

	Intel
	Yes
	

	Huawei
	Yes
	


Summary:
21 companies provide feedback to this question.
All companies agree that: For L2 U2N Relay, the RRC states combination of remote UE in RRC_CONNECTED and relay UE in RRC_IDLE is excluded
Proposal 3 [easy]Confirm that for L2 U2N Relay, the RRC states combination of remote UE in RRC_CONNECTED and relay UE in RRC_IDLE is excluded

Similarly, it is also technically infeasible when relay UE is in RRC_INACTIVE while its connected remote UE(s) is in RRC_CONNECTED. Thus, the following RRC states combination for remote UE and relay UE are considered as NOT valid:
- remote UE in RRC_CONNECTED and relay UE in RRC_INACTIVE;
Q4: For L2 U2N Relay, whether the RRC states combination of remote UE in RRC_CONNECTED and relay UE in RRC_INACTIVE is excluded?
· Yes;
· No.
	Company
	Yes/No
	Comments

	Interdigital
	Yes
	See comment to Q3.

	MediaTek
	Yes
	

	Qualcomm
	Yes
	In this case, we believe INACTIVE relay should follow IDLE relay behaviour. From technique perspective, it doesn’t make sense that remote UE is already ready for data transmission but relay still needs to wake up by gNB. 

	Sharp
	Yes
	

	Ericsson (Min)
	Yes
	

	Sony
	Yes
	

	Spreadtrum
	Yes
	

	CATT
	Yes
	

	Lenovo
	Yes
	

	Apple
	Yes
	

	Kyocera
	Yes
	

	Convida
	Yes
	

	ZTE
	Yes
	Relay UE should be in RRC_CONNECTED state if there is a served remote UE in RRC_CONNECTED for data transmission.

	Xiaomi 
	Yes
	

	Nokia
	Yes
	

	Samsung
	Yes
	

	Philips
	Yes
	

	vivo
	Yes
	

	Intel
	Yes
	

	Huawei
	Yes
	



Summary:
21 companies provide feedback to this question.
All companies agree that: For L2 U2N Relay, the RRC states combination of remote UE in RRC_CONNECTED and relay UE in RRC_INACTIVE is excluded.
Proposal 4 [easy]Confirm that for L2 U2N Relay, the RRC states combination of remote UE in RRC_CONNECTED and relay UE in RRC_INACTIVE is excluded
2.2.2	The supported combinations (P9)
For L2 U2N relay, it is observed from last RAN2 agreements (i.e., Proposal 18 and Revised Proposal 19 ) 
Proposal 18: For L2 UE to NW relay, both relay UE and remote UE must be in RRC CONNECTED to perform active relaying of data.
Revised Proposal 19: For L2 UE to NW relay, the relay UE can be either in RRC_IDLE or RRC_CONNECTED as long as the PC5-connected remote UE is in RRC_IDLE.  
that following RRC states combination can be considered as valid for remote UE and relay UE correspondingly:
- remote UE in RRC_CONNECTED and relay UE in RRC_CONNECTED; 
- remote UE in RRC_IDLE and relay UE in RRC_IDLE or RRC_CONNECTED.

Q5: For L2 U2N Relay, do companies confirm that the following RRC states combination had been agreed to support?
a) remote UE in RRC_IDLE and relay UE in RRC_CONNECTED;
b) remote UE in RRC_CONNECTED and relay UE in RRC_CONNECTED;
c) remote UE in RRC_IDLE and relay UE in RRC_IDLE.
· Yes;
· No.
	Company
	Yes/No
	Comments

	Interdigital
	Yes
	Agreements from Proposal 18 and revised 19 from last meeting say exactly this.

	MediaTek
	Yes
	

	Qualcomm
	Yes
	As indicated by Interdigital, it was agreed in last meeting. But we are fine to reformulate as rapporteur showed to make the valid RRC state combination more clear.

	OPPO
	Already agreed..
	

	Sharp
	Yes
	

		Ericsson (Min)
	Yes



	Yes
	We are also fine to list all possible RRC state combination

	Sony
	Yes
	

	Spreadtrum
	Yes
	

	CATT
	Yes
	

	Lenovo
	Yes
	

	Apple
	Yes
	

	Kyocera
	Yes
	

	Convida
	Yes
	They are agreed in last meeting, and we are fine to confirm again. 

	ZTE
	Yes
	

	Xiaomi
	Yes
	

	Nokia
	Yes
	

	Samsung
	Yes
	

	Philips
	Yes
	

	vivo
	Yes
	

	Intel
	Yes
	Not sure why we need to address this aspect, given that this was already agreed

	Huawei
	Yes
	


Summary:
21 companies provide feedback to this question.
All companies agree that: For L2 U2N Relay, the following RRC states combination are supported
a) remote UE in RRC_IDLE and relay UE in RRC_CONNECTED;
b) remote UE in RRC_CONNECTED and relay UE in RRC_CONNECTED;
c) remote UE in RRC_IDLE and relay UE in RRC_IDLE.

Proposal 5 [easy]Confirm that for L2 U2N Relay, the following RRC states combination are supported:
a) remote UE in RRC_IDLE and relay UE in RRC_CONNECTED;
b) remote UE in RRC_CONNECTED and relay UE in RRC_CONNECTED;
c) remote UE in RRC_IDLE and relay UE in RRC_IDLE.
Further in contribution [9-11], it is proposed that when different remote UEs are connected to the same CONNECTED relay via unicast PC5 link, their RRC states may be different (i.e. IDLE or INACTIVE or CONNECTED state). Rapporteur also share the same understanding. Therefore, the following RRC states combination for remote UE and relay UE is also considered as valid on top of on above Proposal 18 and Revised Proposal 19:
- remote UE in RRC_INACTIVE and relay UE in RRC_CONNECTED;
Q6: For L2 U2N Relay, whether the RRC states combination of remote UE in RRC_INACTIVE and relay UE in RRC_CONNECTED is supported?
· Yes;
· No.
	Company
	Yes/No
	Comments

	Interdigital
	Yes
	The relay UE may have active data transmissions for one remote UE while another remote UE is in RRC_INACTIVE.  So this combination is needed to support RRC_INACTIVE for the remote UE. 

	MediaTek
	Yes
	We think this is the typical case for RRC state mismatch between Remote UE and Relay UE. This case may occur when multiple Remote UEs are served by Relay UE, and then only part of the data transmission for Remote UEs are active.   

	Qualcomm
	Yes
	This is a valid scenario: one remote UE has no data and needs power saving while its connected relay needs to relay data for another remote UE.

	OPPO
	Yes
	

	Sharp
	Yes
	

	Ericsson (Min)
	Yes
	In addition to the cases elaborated by other companies, in another case, remote UE has no data to transmit so as to switch to inactive, while the relay UE has its own data transfer in Uu.

	Sony
	Yes
	

	Spreadtrum
	Yes
	

	CATT
	Yes
	

	Lenovo
	Yes
	For case when multiple remote UEs are served by one relay UE this combination makes sense

	Apple
	Yes
	

	Kyocera
	Yes
	

	Convida
	Yes
	This is a valid scenario. 

	ZTE
	Yes
	This case is valid and should be supported just at the case that remote UE in RRC_IDLE and Relay UE in RRC_CONNECTED.

	Xiaomi
	Yes
	

	Nokia
	Yes
	

	Samsung
	Yes
	

	Philips
	Yes
	

	vivo
	Yes
	

	Intel
	Yes
	As Interdigital mentioned, this seems like a typical scenario for a relay UE that is connected to multiple remote UEs and so needs to be supported.

	Huawei
	Yes
	



Summary:
21 companies provide feedback to this question.
All companies agree that: For L2 U2N Relay, the RRC states combination of remote UE in RRC_INACTIVE and relay UE in RRC_CONNECTED is supported
Proposal 6 [easy]Confirm that for L2 U2N Relay, the RRC states combination of remote UE in RRC_INACTIVE and relay UE in RRC_CONNECTED is supported


If there is no data transmission in relay UE and/or remote UE, Relay UE and/or remote UE RRC state may change to RRC_INACTIVE or RRC_IDLE by the network. Specifically, the following RRC states combination cases can be discussed whether valid or not:
· Case 1: Relay UE in RRC_INACTIVE state and remote UE enters in RRC_IDLE state;
· Case 2: Relay UE in RRC_IDLE state and remote UE enters in RRC_INACTIVE state;
· Case 3: Both Relay UE and remote UE enter in RRC_INACTIVE state;
· Case 4: Both Relay UE and remote UE enter in RRC_IDLE state
Note:  For case 4, it has been covered by above question Q5. The remaining questions are designed for Case 1, 2 and 3.
For case 1, no company proposal is the opponent. However, for case 2 and case 3, the company views apparently differ. In contribution [9-11], they think both cases are valid RRC states combination and should be supported. While contribution [3] considers that remote UE can support RRC_INACTIVE state, but relay UE had better keep in RRC_CONNECTED state once there is remote UE connected to it, i.e., no support of case 2 and case 3. Contribution [3] also want to deprioritize case 2 because of the large latency to resume end-to-end connection for remote UE. Rapporteur understands that although case 1, case 2 and case 3 can be feasible, whether to support needs to be decided by the majority’s view. 
Q7: For L2 U2N Relay, whether the RRC states combination of remote UE in RRC_INACTIVE and relay UE in RRC_IDLE is supported?
· Yes;
· No.
	Company
	Yes/No
	Comments

	Interdigital
	Yes
	Benefits of RRC_INACTIVE for the remote UE (e.g. reduced latency and signaling overhead for security/context establishment when moving to connected) are achieved for the remote UE even when the relay UE starts from RRC_IDLE.  We therefore see no need to restrict this case and instead let the NW decide whether to configure it based on the remote and relay UEs’ own traffics. 

	MediaTek
	No
	We assume if Remote UE stays at RRC Inactive, the relay UE should not go to RRC Idle. The reason is that waking up relay UE from idle mode will cause unnecessary delay when Remote UE data connection recovers

	Qualcomm
	Yes
	We agree with Interdigital that there is no need to restrict this case and it provides NW more flexibility. 

With regarding to MediaTek’s comment, please note that it is typical scenario that INACTIVE remote UE may move to another relay or another cell for resumption in below 3 cases:
1) If resumed in a new cell directly, the resumed gNB can reduce RRC signaling overhead via UE context retrieve procedure
2) If resumed in the same cell via a new relay (i.e. remote UE performs relay reselection), the new relay may be in RRC_INACTIVE or RRC_CONNECTED. 
3) If resumed in a new cell via a new relay, the resumed gNB can also reduce RRC signaling overhead via UE context retrieve procedure
We believe the above 3 scenarios are valid cases and see no reason to restrict Network flexibility.

	OPPO
	Yes
	

	Sharp
	Yes
	

	Ericsson (Min)
	Yes
	Agree with other companies’ arguments. In addition, we see three benefits by allowing this RRC state combination
d) Remote UE can be paged by the gNB via the relay UE which is in RRC IDLE,
e) A relay UE candidate in RRC IDLE may give better PC5 connection than another relay UE candidate in other RRC states. Allowing the remote UE to select this relay UE in RRC IDLE would give best connection. 
As a future technology extension, in case remote UE has only small data to transfer, the remote UE can transmit the small data via a RACH initiated by the relay UE which in RRC IDLE, in this case, relay UE can remain in RRC IDLE after the small data transfer.

	Sony
	No
	There should be not much difference in power consumption between IDLE and INACTIVE state for Relay UE. So, Relay UE should stay in INACTIVE state. We see it as an inefficient network setting of putting the relay UE in IDLE state when remote UE may resume sometime in the near future and was kept in INACTIVE state. Relay UE will switch to connected mode and increase the signalling.


	Spreadtrum
	Yes
	

	CATT
	No
	Firstly, the main benefit of introducing RRC_INACTVIE state is to reduce the signalling overhead and support fast recovery. If Remote UE enters RRC_INACTIVE and relay UE enters RRC_IDLE, at least the RRC resumption in the same cell will cost more time, it can’t support fast recovery. 

Secondly, since the remote UE enters RRC_INACTIVE, why not let the relay UE enters RRC_INACTIVE? There is no strong motivation and benefit to let the relay UE enters RRC_IDLE.

Thirdly, the RRC state of remote UE and relay UE does not have much impact on the L2/L3 relay comparison and selection. We only want to simplify the discussion. If it is really needed, it can be further discussed in WI.

	Lenovo
	No strong view
	We don’t see much gain in allowing such state configuration. In our understanding for cases when remote UE enters RRC_INACTVE, relay UE should also enter RRC_INACTIVE state.

	Apple
	See comment
	I think this scenario is not a mainstream scenario for RRC_INACTIVE remote UE, we think RAN2 does not need to spend too much time on this scenario. If any U2N relay procedures work for this case,  then the support can be extended to this case. But if there is a new procedure needed for making it work or add additional dependency on other SI/WI (e.g. SDT), then RAN2 shall not pursue it. 

	Kyocera
	Yes
	We don’t see a reason to exclude this combination.

	Convida
	Yes with comments
	The relay UE in RRC_IDLE needs to support forwarding RAN initiated paging to support this scenario. 

	ZTE
	No
	We share the same view with MediaTek. Here, the discussion of RRC state combinations shall focus on the normal case that the remote UE performs recovery via the same relay UE. This does not preclude or violate the remote UE may reselect or path switch to other relay/path.

	Xiaomi
	Yes
	We see much spec effort is required to exclude this combination. If inactive remote UE selects an idle relay UE in the same RAN area, selected relay UE should not be required to enter connected.

	Nokia
	No
	We don’t see the benefit of supporting this state. Firstly, there is very little power saving difference, and secondly, the complexity for this will increase. Also, the benefits of being in RRC_INACTIVE for the remote UE are not clear, as the relay UE is anyway in RRC_IDLE

	Samsung
	Yes
	No need to restrict

	Philips
	Yes
	Agree with Ericsson. As indicated by other companies we should not preclude this combination. We should let the NW decide

	vivo
	Yes
	

	Intel
	No with comment
	We do not see the need to support this scenario since it seems logical that if the remote UE is in RRC_INACTIVE, the relay UE should also be in RRC_INACTIVE. In addition, we wonder that if this is supported, how the network ensures having a valid association between the remote and relay UE (i.e. as part of the relay UE context)

	Huawei
	See comments
	For now, we see no difference reflected on relay UE in IDLE in case the remote UE is in IDLE or INACTIVE. But if any we are open to discuss it in WI phase.



Summary:
21 companies provide feedback to this question.
12 companies agree that: the RRC states combination of remote UE in RRC_INACTIVE and relay UE in RRC_IDLE is supported
6 companies do not agree to support the RRC states combination of remote UE in RRC_INACTIVE and relay UE in RRC_IDLE. The main reasons of not agreeing can be summarized as:
· if Remote UE stays at RRC Inactive, the relay UE should not go to RRC Idle. The reason is that waking up relay UE from idle mode will cause unnecessary delay when Remote UE data connection recovers 
· an inefficient network setting of putting the relay UE in IDLE state when remote UE may resume sometime in the near future and was kept in INACTIVE state. Relay UE will switch to connected mode and increase the signalling.
· There is no strong motivation and benefit to let the relay UE enters RRC_IDLE.
1 company has no strong view
1 company thinks that this scenario is not a mainstream scenario for RRC_INACTIVE remote UE
1 Company is open to discuss this case

Proposal 7 Discuss whether for L2 U2N Relay, the RRC states combination of remote UE in RRC_INACTIVE and relay UE in RRC_IDLE is supported
Q8: For L2 U2N Relay, whether the RRC states combination of remote UE in RRC_INACTIVE and relay UE in RRC_INACTIVE is supported?
· Yes;
· No.
	Company
	Yes/No
	Comments

	Interdigital
	Yes
	Benefits of RRC_INACTIVE for the remote UE can be achieved regardless of the state of the relay UE.  Similar to Q7, we see no need to exclude this case.

	MediaTek
	Yes
	We assume Relay UE and Remote UE can go to RRC Inactive simultaneously when needed for the suspension of data transmission.

	Qualcomm
	Yes
	This is a valid scenario: both relay and its remote UEs have no data and needs power saving. Meanwhile, NW can also reduce RRC signalling overhead to wake them to enter CONNECTED state.

	OPPO
	Yes
	

	Sharp
	Yes
	

	Ericsson (Min)
	Yes
	Agree with other companies’ arguments, in addition, the similar arguments as we commented for Q7 are also applicable here. 

	Sony
	Yes
	

	Spreadtrum
	Yes
	

	CATT
	See comment
	We have no strong view on this point, we suggest letting relay UE keep in RRC_CONNECTED is only want to simplify the SI discussion. In our understanding, the RRC state of remote UE and relay UE does not have much impact on the L2/L3 relay comparison and selection, we only want to simplify the discussion, if it is really needed, it can be further discussed in WI.
Certainly, if most companies confirm the relay UE can be in RRC_INACTIVE state in this study item, we are fine with this combination.

	Lenovo
	Yes
	

	Apple
	Yes
	

	Kyocera
	Yes
	

	Convida
	Yes
	

	ZTE
	Yes
	Similar to the idle case, if all the linked remote UEs enters to RRC_INACTIVE state, the relay UE can be sent to RRC_INACTIVE state as well.

	Xiaomi
	Yes
	

	Nokia
	Yes(with comments)
	But we also have sympathy with CATTS comments for the simplification

	Samsung
	Yes
	

	Philips
	Yes
	

	vivo
	Yes
	

	Intel
	Yes
	We think this is a reasonable combination since both UEs can independently be in RRC_INACTIVE anyway.

	Huawei
	Yes
	


Summary:
21 companies provide feedback to this question.
20 companies agree that: the RRC states combination of remote UE in RRC_INACTIVE and relay UE in RRC_INACTIVE is supported
1 company has no strong view, but thinks letting relay UE keep in RRC_CONNECTED would simplify the SI discussion.
Proposal 8 [easy]Confirm that for L2 U2N Relay, the RRC states combination of remote UE in RRC_INACTIVE and relay UE in RRC_INACTIVE is supported
Q9: For L2 U2N Relay, whether the RRC states combination of remote UE in RRC_IDLE and relay UE in RRC_INACTIVE is supported?
· Yes;
· No.
	Company
	Yes/No
	Comments

	Interdigital
	Yes
	Traffic characteristics of the remote and relay UE are independent, so it may be possible that the NW wants to maintain the relay in RRC_INACTIVE (based on its own traffic characteristics) but the remote UE can be moved to RRC_IDLE.

	MediaTek
	Yes
	We assume Remote UE can go to RRC Idle mode irrespective of the RRC state of the Relay UE, since the Relay UE may serve other Remote UEs.   

	Qualcomm
	Yes
	Agree with Interdigital.

	OPPO
	Yes
	

	Sharp
	Yes
	

	Ericsson (Min)
	Yes
	Agree with other companies’ arguments, in addition, the similar arguments as we commented for Q7 are also applicable here.

	Sony
	Yes
	

	Spreadtrum
	Yes
	

	CATT
	See comment
	The same comment as in Q8. If most companies confirm the relay UE can be in RRC_INACTIVE state in this study item, we are fine with this combination.

	Lenovo
	Yes
	

	Apple
	Yes
	

	Kyocera
	Yes
	

	Convida
	Yes
	

	ZTE
	Yes
	Agree with above comments.

	Xiaomi
	Yes
	

	Nokia
	Yes
	

	Samsung 
	Yes
	

	Philips
	Yes
	

	vivo
	Yes
	

	Intel
	Yes
	

	Huawei
	Yes
	



Summary:
21 companies provide feedback to this question.
All companies agree that: the RRC states combination of remote UE in RRC_IDLE and relay UE in RRC_INACTIVE is supported
Proposal 9  [easy]Confirm that for L2 U2N Relay, the RRC states combination of remote UE in RRC_IDLE and relay UE in RRC_INACTIVE is supported
2.3	Other issues
Other issues about RRC states for L2 relay can be added in the following table, if needed.
	Company
	Issues
	Descriptions

	
	
	

	
	
	

	
	
	

	
	
	


3	Conclusion
This paper summarized RRC states for L2 relay. The summary concludes with the following:
Proposal 1 [easy]Confirm that for L2 U2N Relay, RRC_INACTIVE state is supported for remote UE
Proposal 2 [easy]Confirm that for L2 U2N Relay, RRC_INACTIVE state is supported for relay UE
Proposal 3 [easy]Confirm that for L2 U2N Relay, the RRC states combination of remote UE in RRC_CONNECTED and relay UE in RRC_IDLE is excluded
Proposal 4 [easy]Confirm that for L2 U2N Relay, the RRC states combination of remote UE in RRC_CONNECTED and relay UE in RRC_INACTIVE is excluded

Proposal 5 [easy]Confirm that for L2 U2N Relay, the following RRC states combination are supported:
a) remote UE in RRC_IDLE and relay UE in RRC_CONNECTED;
b) remote UE in RRC_CONNECTED and relay UE in RRC_CONNECTED;
c) remote UE in RRC_IDLE and relay UE in RRC_IDLE.
Proposal 6 [easy]Confirm that for L2 U2N Relay, the RRC states combination of remote UE in RRC_INACTIVE and relay UE in RRC_CONNECTED is supported
Proposal 7 Discuss whether for L2 U2N Relay, the RRC states combination of remote UE in RRC_INACTIVE and relay UE in RRC_IDLE is supported
Proposal 8  [easy]Confirm that for L2 U2N Relay, the RRC states combination of remote UE in RRC_INACTIVE and relay UE in RRC_INACTIVE is supported
Proposal 9 [bookmark: _GoBack][easy]Confirm that for L2 U2N Relay, the RRC states combination of remote UE in RRC_IDLE and relay UE in RRC_INACTIVE is supported
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[bookmark: clause4][bookmark: _Toc50133428]4	Sidelink-based UE-to-network Relay
[bookmark: _Toc50133429][bookmark: _Hlk49862227]4.1	Scenarios, Assumptions and Requirements 
The UE-to-Network Relay enables coverage extension and power saving for the Remote UE. The coverage scenarios considered in this study are the following:
-	UE-to-Network Relay UE is in coverage and Remote UE is out of coverage
-	UE-to-Network Relay UE and Remote UE are both in coverage
-	For UE-to-Network Relay, the scenario where a Remote UE in coverage of a first cell connects to a Relay UE of a different serving cell is supported.  
Editor note: RAN2 will strive for a common solution between same cell and different cell cases for this scenario. If a common solution is not possible and impacts are found to supporting different cell case, RAN2 works on the same cell case with higher priority.
The considered scenarios are reflected in Figure 4.1-1. 
Scenario 1: Remote UE is OOC and UE-to-NW relay is IC
Scenario 2: Remote UE is IC and UE-to-NW relay is IC
Scenario 3: Remote UE is in different cell coverage than UE-to-NW relay

Figure 4.1-1 Scenarios for UE-to-Network Relay
NR Uu is assumed on the Uu link of the UE-to-Network Relay UE. NR sidelink is assumed on PC5 between the Remote UE(s) and the UE-to-Network Relay UE.
Cross-RAT configuration/control of UE (Remote UE or UE-to-Network Relay UE) is not considered, i.e., eNB/ng-eNB do not control/configure an NR Remote UE and UE-to-Network Relay UE. For UE-to-Network Relay, the study focuses on unicast data traffic between the Remote UE and the NW.
Configuring/scheduling of a UE (Remote UE or UE-to-Network Relay UE) by the SN to perform NR sidelink communication is out of scope of this study.
For UE-to-Network Relay, relaying of unicast data between the Remote UE and the network can occur after a PC5-RRC connection is established between the Relay UE and the Remote UE.
The Uu RRC state of the relay UE and Remote UE can change when connected via PC5. Both Relay UE and Remote UE can perform relay discovery in any RRC state. A Remote UE can perform relay discovery while out of Uu coverage. A Relay UE must be in RRC_CONNECTED to perform relaying of unicast data.
For L2 UE-to-Network Relay:
-	Remote UE(s) and Relay UE must all be in RRC CONNECTED to perform transmission/reception of relayed unicast data.
-	The Relay UE can be either in RRC_IDLE,  RRC_INACTIVE or RRC_CONNECTED  as long as all the PC5-connected Remote UE(s) are in RRC_IDLE.   
-	The Relay UE can be either in RRC_INACTIVE or RRC_CONNECTED as long as all the PC5-connected Remote UE(s) are in RRC_INACTIVE.
-----------------------------------------------------------TP ENDS-------------------------------------------------------------------
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