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1 Introduction

This document is for the following offline discussion.

· [AT112-e][032][NR17] eNPN LS (Futurewei)


Scope: Treat R2-2010691. Determine status / collect comments among RAN2 companies regarding the asked questions. Attempt agreements in RAN2 on aspects for which agreement seems feasible (if any). Create a reply LS. Depending on progress, some aspects may be brought online week2 


Intended outcome: Report and Approved LS out


Deadline: Final: End of meeting. Intermediate deadlines by rapporteur. 

2 Introduction

This document collect companies’ views on how RAN2 should reply to SA2’s incoming LS in R2-2010691/S2-2007827 [1]. The discussion will be in two phases:

Phase 1: Collect company views for a response LS.
Phase 2: Agree reply LS to SA2

For Phase 1 let’s set a deadline of Friday, November 6, 23:59:59 UTC. This is to allow time for the moderator to prepare a draft LS reply reflecting RAN2 concensus view. 

The deadline for Phase 2, End of meeting. 

3 Discussion
LS in R2-2010691/S2-2007827 identified two radio architectures for a UE in the context of simultaneous communication with both SNPN and PLMN:

a)
Dual radio UE using independent Rx/Tx per network (SNPN and PLMN)

b)
Dual radio UE using independent Rx per network (SNPN and PLMN) and a single Tx for one of the two networks only, e.g. the SNPN (whereby UL user-plane and NAS traffic for the other network is tunnelled via the first network using existing IP-based OTT mechanisms)

The LS then goes on to ask RAN2 to consider and respond to 3 questions:

Q1: is a) technically feasible without any new Access-Stratum mechanism and standardization?

Q2: is b) technically feasible taking into account the uplink Access Stratum activity in each network?

Q3: whether in case of b) is it feasible to achieve a very low PER for low latency multicast traffic without sending access stratum feedback to the network (e.g. the SNPN RAN)?

In the following, we provide some background drawn from TR 23.700-07 [2] and TS 22.263 [3] with the purpose of illuminating each of these questions. Furthermore, we pose a number of sub-questions to further clarify company’s understanding and views on the issues involved.  

4 Questionnaire

4.1 Technical Feasibility of independent Rx/Tx dual radio (a)
For Q1, SA2 has considered a UE with two independent receivers/transmitters (two independent transceivers). One of the independent transceivers is used to communicate with the SNPN, while the second independent transceiver is used to simultaneously communicate with the PLMN.
As an illustrative example of case (a) (Dual radio UE using independent Rx/Tx per network (SNPN and PLMN)) please consider Figures 6.13.2.1-1/6.13.2.1-2 reproduced below from [2] (solution #13):
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Figure 6.13.2.1-1 UPF PSA in SNPN
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Figure 6.13.2.1-2: UPF PSA in PLMN

Please note that the architectures illustrated in figures 6.13.2.1-1/6.13.2.1-2  provide examples of solutions for case (a). These should not be considered as the only solutions relevant to SA2’s Q1. TR 23.700-07 currently defines 16 solutions that map to KI#2., 

Regarding SA2’s Q1, companies are kindly requested to provide their views on the following questions:

Question 4.1-1: For the case of a dual radio UE that can provide an independent Rx/Tx per network (SNPN and PLMN), is it technically feasible for the UE to simultaneously communicate with both networks, without new AS mechanisms and standardization?

	Company
	Answer (Yes/No)
	Comments

	OPPO
	Yes
	

	Huawei
	Yes
	

	CATT
	Yes
	

	Lenovo
	Yes
	We assume that there is no need for coordination between PLMN and SNPN.

	ZTE
	Yes
	

	Sony
	Depends
	It depends on the carrier frequencies of the connections in the dual radio UE. The carrier frequencies may be intra band or inter band. The UE receiver frontend will be affected in the same way as for carrier aggregation but with uncoordinated carriers. This shall therefore be investigated. We think this is not limited to RAN4.

	Nokia
	Yes
	

	Ericsson
	Yes
	If there are separate connections to the SNPN and PLMN with separate protocol stacks for the transmitter and receiver chains, the transmissions in both networks can work independent of each other.

	LGE
	Yes
	

	Apple
	Yes
	There might be however co-existence concerns on UE based on band combinations chosen. It would be good to confirm with RAN4.

	Futurewei
	Yes
	Assuming that the UE’s frontend is able to able to operate independently on the carrier frequencies/bands in use in each network, without significant interference between the two radios.

	Qualcomm
	Yes but 
	Assuming the two links are not on the same or contiguous carriers, it should be possible. In deployments, PLMN and SNPN will likely be in different bands.


Question 4.1-2: Are there any other issues that RAN2 should consider in order to formulate a response to SA2 for Q1?

	Company
	Item
	Comments

	Lenovo
	PLMN NG-RAN
	Referring to the figures 6.13.2.1-1/6.13.2.2-2 do we need to consider E-UTRA/5GC and/or NR/5GC for the PLMN?

	Lenovo
	RF aspects
	The feasibility of the dual radio UE use-cases may have RF implications as well depending on the deployment scenarios (same or different band operation of SNPN/PLMN). Therefore, it might be good to contact RAN4 to study the use-cases as well.

	Apple
	Lenovo’s concern on PLMN for NG-RAN
	

	Qualcomm
	Band and RF
	Agree with Lenovo

	
	
	


4.2 Technical Feasibility of single Tx dual RX radio (b)
For Q2, SA2 has considered a UE with two independent receivers. One RX is used to receive transmissions from the SNPN, while the second RX is used to receive transmissions from the PLMN. The UE has a single transmitter that can be used to transmit to only one of the networks (either SNPN or PLMN) at a given time. While the TX is used to transmit to the first network, UL user-plane and NAS traffic for the other network is tunnelled via the first network using existing IP-based OTT mechanisms.
As an illustrative example of case (b) (Dual radio UE using independent Rx per network (SNPN and PLMN) and a single Tx for one of the two networks only) please consider Figure 6.18.2.2-1 reproduced below from [2] (solution #18):
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Figure 6.18.2.2-1: Architectural overview of a 2Rx/1Tx dual radio UE simultaneously connected to a SNPN and a PLMN

Please note that the architecture illustrated in figure 6.18.2.2-1 provides an example of a solution for case (b), and should not be considered as the only solution relevant to SA2’s Q2. TR 23.700-07 currently defines 16 solutions that map to KI#2., 

Regarding SA2’s Q2, companies are kindly requested to provide their views on the following questions:

Question 4.2-1: In the case of a single TX dual RX radio UE (case b), if the single TX is used to transmit to the SNPN only, is it technically feasible to tunnel UL user-plane and NAS traffic for the PLMN via the SNPN using existing IP-based OTT mechanisms, taking into account the uplink Access Stratum activity in each network?

	Company
	Answer (Yes/No)
	Comments

	OPPO
	No
	Rx-only for the second network (i.e., w/o Tx for UL) is not feasible, since UL is required for UEs in RRC_CONNECTED, to carry L12 control messages, i.e., PHY control channel, MAC CE, RLC Control PDU and PDCP Control PDU.

	Huawei
	-
	“Single TX dual RX” is in the scope of WID Multi-SIM (RP-201309). This LS can be postponed and wait for the progress of Multi-SIM.

	CATT
	-
	Agree with Huawei

	Lenovo
	No
	

	ZTE
	
	Does it mean the DL user plane data is still transmitted through the AS connection between PLMN gNB and UE, while the UL data is sent as the IP packet, if it does, we don’t think it’s feasible as OPPO explained.  

	Sony
	No
	Agree with OPPO and in addition UE frontend aspects from Q4.1-1 are applicable. 

	Nokia
	Yes
	Our understanding is that in this scenario all UP and CP (NAS) traffic to/from the SNPN is tunneled over the PLMN. This scenario is feasible as far as NAS and upper layers in the UE ensure that any triggers (paging, track area update, UL UP traffic etc.) that require traffic (including CP and UP) for the SNPN is carried over the PLMN. (This is similar to the case when paging over 3GPP access can trigger connection establishment over non-3GPP access.) Therefore, the UE remains in IDLE/INACTIVE in SNPN RAN. Generally, any scenarios where the UE can remain IDLE/INACTIVE in the SNPN side can be supported.

We do not think that the support of this scenario (with the restriction that UE remains in IDLE/INACTIVE in SNPN side) depends on Multi-SIM work.

	Ericsson
	No, UL AS cannot be tunneled
	It is possible to tunnel UP and NAS traffic for the PLMN via the SNPN using OTT mechanisms, but UL Access Stratum activity cannot be taken into account, i.e. the SNPN cannot carry L1/L2 feedback messages of the PLMN, see examples listed by OPPO.

The scope of the Multi-SIM covers “RX-only” to monitor paging in the PLMN while the UE is in RRC_IDLE/RRC_INACTIVE in the PLMN and in RRC_CONNECTED in the SNPN. In other words, the UE in Multi-SIM does not support reception of any DL traffic from the PLMN if Tx/Rx are used for the SNPN, i.e. no simultaneous reception of DL traffic from both networks is supported. However, if the UE is paged in the PLMN, it can request the release of the connection in the SNPN and use Rx/Tx in order to connect to the PLMN. So the scope for VIAPA is different.

	LGE
	No
	Same understanding with OPPO

	Apple
	No
	Agree with Huawei that the scope of this WID is Multi-SIM

	Futurewei
	Depends
	We agree with other companies:

It is possible for the UE to tunnel UP and NAS traffic for one network (e.g. PLMN) via a second network (SNPN in this example) as long as the RRC state of the UE for the first network (PLMN in this example) is either RRC_IDLE or RRC_INACTIVE.

Consequently, a Rel. 16 UE that is in RRC_CONNECTED in one network (SNPN in this example) will not send any L1/L2 feedback to the other network (PLMN in this example).

	Qualcomm
	No
	Agree with others that L1/L2 transmissions cannot be tunneled. The scenario here is not related to Multi-SIM where the two connections are independent and there is no tunneling between PLMNs of different USIMs.


Question 4.2-2: In the case of a single TX dual RX radio UE (case b), if the single TX is used to transmit to the PLMN only, is it technically feasible to tunnel UL user-plane and NAS traffic for the SNPN via the PLMN using existing IP-based OTT mechanisms, taking into account the uplink Access Stratum activity in each network?

	Company
	Answer (Yes/No)
	Comments

	OPPO
	No
	Rx-only for the second network (i.e., w/o Tx for UL) is not feasible, since UL is required for UEs in RRC_CONNECTED, to carry L12 control messages, i.e., PHY control channel, MAC CE, RLC Control PDU and PDCP Control PDU.

	Huawei
	-
	Same comment as Q4.2-1.

	CATT
	-
	Agree with Huawei

	Lenovo
	No
	

	ZTE
	
	Same comment as Q4.2-1.

	Sony
	No
	Same as Q4.2-1

	Nokia
	Yes
	Same comment as Q4.2-1 (PLMN and SNPN roles are swapped) 

	Ericsson
	No, UL AS cannot be tunneled
	The same applies independent of whether the single Tx is for PLMN or SNPN, see comment above.

	LGE
	No
	

	Apple
	No
	Agree with Huawei.

	Futurewei
	Depends
	Similar to comment on Q4.2-1:

It is possible for the UE to tunnel UP and NAS traffic for one network (e.g. SNPN) via a second network (PLMN in this example) as long as the RRC state of the UE for the first network (SNPN in this example) is either RRC_IDLE or RRC_INACTIVE.

Consequently, a Rel. 16 UE that is in RRC_CONNECTED in one network (PLMN in this example) will not send any L1/L2 feedback to the other network (SNPN in this example).

	Qualcomm
	No
	Same response as Q4.2-1


Question 4.2-3: Are there any other issues that RAN2 should consider in order to formulate a response to SA2 for Q2?

	Company
	Item
	Comments

	Lenovo
	RF aspects
	Same comment as for Q4.1-2.

	Apple
	RF Aspects
	Would be good to confirm with RAN4 on potential co-existence issues.

	
	
	


4.3 Technical Feasibility of multicast traffic without AS feedback with single Tx dual RX radio
TS 22.263 [3] defines performance requirements for video, imaging and audio for professional applications (VIAPA) (KI#2). In particular, table 6.3.1-1 (reproduced below) provides performance requirements for low latency multicast service for audio and video production applications:

Table 6.3.1-1: Performance requirements for low latency deterministic periodic traffic with multicast service [3].

	Profile
	# of active UEs
	# of UL streams
	# of DL streams
	UE Speed
	Service Area
	E2E latency (Note 1)
	Transfer interval (Note 1)
	Packet error rate (Note 2, Note 3)
	Data rate UL
	Data rate DL

	Integrated audience services
	50000
	-
	30 multicast streams
	5 km/h
	1.5 km x 1.5 km
	7 ms DL
	3 ms
	10-4
	-
	200 kbit/s

	Intercom system
	1000
	240 (Note 4)
	30 multicast streams
	5 km/h
	1.5 km x 1.5 km
	7 ms DL

7 ms UL
	3 ms
	10-4
	100 kbit/s
	100 kbit/s

	NOTE 1: 
Transfer interval refers to periodicity of the packet transfers. It has to be constant during the whole operation. The value given in the table is a typical one, however other transfer intervals are possible as long as the end-to-end latency is ≤ (10 ms – Transfer interval).

NOTE 2: 
Packet error rate is related to a packet size of (Transfer interval × data rate). Packets that do not conform with the end-to-end latency are also accounted as error.

NOTE 3: 
The given requirement for a packet error rate assumes a uniform error distribution. The requirement for packet error rate is stricter if packet errors occur in bursts.

NOTE 4: 
The UL stream originating from a UE may be the source of a DL multicast stream.


Per the NR MBS WID [4] RAN WGs are defining enhancements to support broadcast and multicast service delivery via both point-to-multipoint (PTM) and point-to-point (PTP) transmissions. Therefore, RAN2 should consider both the PTP and PTM cases when addressing Q3 from SA2.

Regarding SA2’s Q3, companies are kindly requested to provide their views on the following questions:

Question 4.3-1: For multicast services delivered via PTP, in the case of a single TX dual radio UE (case b), is it feasible to achieve the performance requirements of table 6.3.1-1 [3] without sending access stratum feedback to the network

	Company
	Answer (Yes/No)
	Comments

	OPPO
	No
	Our understanding is PTP cannot be supported for RRC_IDLE/INACTIVE UEs, so that it cannot achieve “without sending access stratum feedback to the network”, as replied to 4.2-2.

	Huawei
	-
	Same comment as Q4.2-1.

	CATT
	No
	without AS feedback,it can not meet the reliability requirement for NR MBS

	Lenovo
	Very likely not
	The support of multicast reception in the different RRC states is under discussion in RAN2. But we can assume that the UE may need to be in RRC_CONNECTED state for multicast reception of services requiring high reliability. In this case a reliable reception w/o AS feedback on the SNPN link cannot be achieved. The same applies for the PLMN link.

Furthermore, it should be noted that SA2 has not specified MBS QoS requirements yet. Therefore, RAN2 cannot definitely say whether the performance requirements for VIAPA can/need to be supported in the framework of R17 MBS.

	ZTE
	Possibly not
	From ran2 side, there would be no RLC  ACK, at least the reliability would be affected. We think the evaluation from RAN1 is also needed

	Sony
	Very likely not
	Some form of AS feedback (HARQ, ARQ) is required for PTP operation.

	Nokia
	No
	

	Ericsson
	No
	PTP requires the UE to be in RRC_CONNECTED, which is not possible without sending access stratum feedback.

	LGE
	No
	RAN2 is considering only UE feedback based re-transmission for reailiable multicast reception.

	Apple
	No
	For PTP will not be possible without sending access stratum feedback to network. 

	Futurewei
	Very likely not
	Reception of multicast services delivered using PTP from the SNPN RAN requires the UE to be in RRC_CONNECTED with the SNPN RAN. We assume that for reliable operation in connected mode, the UE will send AS to the RAN.

	Qualcomm
	No
	Agree with Ericsson that the UE needs to be in RRC Connected mode


Question 4.3-2: For multicast services delivered via PTM, in the case of a single TX dual radio UE (case b), is it feasible to achieve the performance requirements of table 6.3.1-1 [3] without sending access stratum feedback to the network

	Company
	Answer (Yes/No)
	Comments

	OPPO
	See comment
	This requires further evaluation by RAN1, i.e., when UE works in RRC_IDLE/INACTIVE state, and thus requires Rx only, can achieve the KPI as above.

In MBS session, there are tools being considered to secure the KPIs, e.g., HARQ A/N feedback, which also requires the Tx, so colliding with the requirement of “without sending access stratum feedback to the network”.

	Huawei
	-
	Same comment as Q4.2-1.

	CATT
	No
	without AS feedback,it can not meet the reliability requirement for NR MBS

	Lenovo
	Very likely not
	See comments to Q4.3-1 above.

	ZTE
	Possibly not
	  We think the evaluation from RAN1 is also needed

	Sony
	-
	RAN2 is still discussing MBS and whether broadcast solution without feedback for a multicast service can be used or not is not entirely clear.

	Nokia
	No
	

	Ericsson
	Possibly not
	First, it depends on whether RAN1/RAN2 decide to support the DL-only mode (PTM without feedback), in which the UE does not need to be in RRC_CONNECTED. Second, details remain to be discussed whether the above reliability requirements can be met without the possibility for sending AS feedback.

	LGE
	No
	The blind re-transmission can be done by NW implementation but it cannot guarantee the performance requirement. To achieve the performance requirements, the UE feedback based re-transmission via PTP is essential.

	Apple
	No
	Same as comments in Question 4.3-1

	Futurewei
	Possibly not
	RAN WGs should define a PTM solution without feedback for IDLE and INACTIVE UEs. However, it is up to the operator to determine which services to deploy using this solution, and whether the resulting reliability is sufficient to address the requirements of the service.

If the operator determines that reliability is not sufficient for a particular multicast service, then it is up to the operator to configure UEs differently (e.g. use PTP or PTM with AS feedback if supported).  

	Qualcomm
	No
	For PTM, RAN1 has agreed that there will be HARQ feedback and thus DL only transmission is not possible.


Question 4.3-3: Are there any other issues that RAN2 should consider in order to formulate a response to SA2 for Q3?

	Company
	Answer (Yes/No)
	Comments

	
	
	

	
	
	

	
	
	


5 Summary
To be completed

…
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