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1 Introduction

This document summarizes the outcome of the e-mail discussion 95#34. The purpose of the e-mail discussion is shown below.
[95#34][LTE/FeD2D] – Capture requirements – Ericsson 

-
Agree on RAN requirements.   Start with R2-165241 as a baseline.  

-
Outcome: TP


Deadline: Thursday 22/09/2016
The text proposal can be found in section 3.
2 Discussion
According to the purpose of the e-mail discussion, the baseline is R2-165241 [1]. That document leaves two open questions, on the level of traffic differentiation and whether there are additional requirements. Companies are welcome to provide input.

2.1 Question 1 – Level of traffic differentiation

R2-165241 suggests that the eNB shall be capable of distinguishing traffic originating from the Evolved ProSe UE-to-Network Relay and traffic originating from Evolved ProSe Remote UEs connected to the Evolved ProSe UE-to-Network Relay. However, it is an open question whether the eNB shall be capable of distinguishing traffic originating from different Evolved ProSe Remote UEs connected to the same Evolved ProSe UE-to-Network Relay. A higher level of traffic differentiation capability typically allows for more fine-grained QoS, however, there is also a limitation on the number of bearers the Evolved ProSe UE-to-Network Relay can support which could impact the maximum number of Evolved ProSe Remote UEs which can be connected to the Evolved ProSe UE-to-Network Relay.

Q1: Shall the eNB be capable of distinguishing traffic originating from different Evolved ProSe Remote UEs connected to the same Evolved ProSe UE-to-Network Relay?

	Company
	Answer

	Nokia
	Considering the “visibility and reachability” requirement and layer 2 relaying principle we think traffic from different Remote UEs should be distinguishable in the eNB. Whether this implies the limitation of number of supported Remote UEs or whether it can be avoided should be studied.

	ZTE
	Yes, in our view, eNB should be able to distinguish traffic originating from different Evolved ProSe remote UEs connected to the same Evolved Prose relay UE. As required in the SI, the remote UE should be visible and reachable by the network, it is necessary for the network to differentiate its traffic. And it does not necessarily mean more Uu bearers for relay UE compared with R13 UE-to-Network Relay. For example, the traffic from multiple remote UEs could be mapped to the same Uu bearer and eNB can distinguish the remote UE’s traffic by the remote UE ID field in the data packet. The details can be further studied.

	Ericsson
	We think it is beneficial if the eNB is capable of distinguishing traffic originating from different Evolved ProSe Remote UEs connected to the same Evolved ProSe UE-to-Network Relay. This allows for better QoS. 

	Sequans
	Since Relay is performed at L2 there must be a L2 identifier and eNB knowledge of the Evolved ProSE Remote UE. Same principle also applies for DL traffic targeting different Evolved ProSe Remote UEs connected to the same Evolved ProSe UE-to-Network Relay. Evolved ProSE UE-to-Network Relay UE must be notified at L2 which is the target Evolved ProSe Remote UE or otherwise it would have to decode higher layer protocol before setting the target Evolved ProSe Remote UE

	LGE
	Yes. Basically, we think layer 2 relay concept means that the remote UE’s traffic is visible to eNB. In addition, it seems to be beneficial for eNB to distinguish the remote UE’s traffic in terms of path switching of EPS bearer of remote UE without having much impact on core network regardless of being served by relay UE.

	Intel
	Yes

	Huawei
	We think that such a differentiation may be needed at the eNB, in order to ensure that eNB can correctly forward the traffic from different Remote UEs into the EPC. 

However, we think that the traffic from different Remote UEs may be allowed to share the same radio bearer at the Relay UE for its forwarding over Uu (e.g. traffic with same QoS), as such the number of Remote UEs connected to the same Relay UE may not be restricted by the number of bearer. 


Conclusion from the rapporteur:

It seems a majority of companies would like the eNB to be capable of differentiating traffic from Evolved ProSe Remote UEs connected to the same Evolved ProSe UE-to-Network Relay.
2.2 Additional requirements
R2-165241 suggests requirements in the following areas:
-
Visibility and reachability

-
Traffic differentiation

-
Power consumption

-
Device complexity

-
Efficient signalling
If companies have additional requirements or would like to modify those in R2-165241, they can be proposed below. However, in order to simplify the discussion, the rapporteur suggests that any additional requirements should have been submitted to RAN2 earlier (e.g. in a contribution), or relate to the list of requirements in R2-165241. Companies are invited to comment on the additional requirements as proposed by other companies.

Q2: Are additional requirements to those presented in R2-165241 needed?

	Company
	Answer

	Nokia
	Yes, we think two additional requirements should be added: co-existence with Rel-12/13 D2D devices and diverse applications/flexible QoS support. We provide proposed requirements description in 2.2.2 and 2.2.3. 
We have also a comment for “Requirement 3 - Power consumption” from R2-165241. We do not think the requirement concerning power consumption should be worded in the same way for the Remote UE and Relay UE. The main objective of the study is to optimize power consumption of the Remote UE while we think some limited negative impact on power consumption in Relay UE is acceptable. We propose to reword in the following way:
Under the defined scenarios, use cases, and traffic models the solution should allow for decrease in power consumption of Remote UE when using indirect 3GPP connection as compared to direct 3GPP connection. Potential negative impact of the relaying solution on power consumption in Evolved ProSe UE-to-Network Relay shall be minimized.

	Rapporteur (as reply to Nokia)
	That is a good point. For added clarity, I suggest we have two requirements, one for the Evolved ProSe Remote UE and one for the Evolved ProSe UE-to-Network Relay. How about:

Under the defined scenarios, use cases, and traffic models the relay solution shall allow for decrease in power consumption of Evolved ProSe Remote UE when using indirect 3GPP connection as compared to direct 3GPP connection.
Under the defined scenarios, use cases, and traffic models any negative impact on power consumption in the Evolved ProSe UE-to-Network Relay shall be minimized.

	Coolpad
	Regarding to Requirement 1, we wonder if this sentence should be captured in the TR i.e. “When the Evolved ProSe Remote UE is in RRC_IDLE there is a control plane context between the MME and the Evolved ProSe Remote UE.”
Whether MME should maintain context seems to be a SA2 issue in my view.  Has SA2 concluded that MME will maintain the control plane text for Evolved ProSe Remote UE in RRC_IDLE state?  On the other hand, from RAN2 perspective, I think we have neither discussed nor concluded whether the Evolved ProSe Remote UE in RRC_IDLE state have the same behaviour with a normal UE in RRC_IDLE mode or not.

	Rapporteur (as reply to Coolpad)
	This is a question which perhaps fall between several groups, perhaps RAN3 has something to say as well. However, RAN2 owns the question of the RRC_IDLE mode. 

I suggest we add an editor's note that "this requirement is to be checked with SA2" or something like that.

	Qualcomm
	Regarding Requirement 4, I think the current wording about “minimize the impact” seems to suggest that the complexity of device is better not changed/impacted at all, when compared to Rel-13 remote UE and relays. But this is not entirely correct. The device complexity could be reduced/improved with better design outcomes of this study, e.g., by using unidirectional relay design for remote UE, So, this requirement text needs to be enhanced, Qualcomm suggests the wording as “Device complexity of various relay solutions (unidirectional or bidirectional) to be evaluated under different scenarios, use cases and traffic models,, and the overall complexity of the RAN devices (including evolved Remote UE and evolved UE-to Network Relay) for each of the scenario/case are to be minimized.

	Rapporteur (as reply to Qualcomm)
	That is a good point and an even tighter requirement to reduce complexity in the Evolved ProSe Remote UE. Perhaps this requirement can be written similarly as the requirement on power consumption, that is, reduce it in the Evolved ProSe Remote UE and minimize any negative impact in the Evolved ProSe UE-to-Network Relay? I'm fine to make some modifications, however, the part about what is to be evaluated is not really a requirement and should be captured elsewhere in the TR. How about:

Under the defined scenarios, use cases, and traffic models the impact of the relaying solution in the Evolved ProSe Remote UE shall reduce the device complexity compared to the Rel-13 Remote UE.

Under the defined scenarios, use cases, and traffic models any negative impact of the relaying solution on the device complexity of the Evolved ProSe UE-to-Network Relay shall be minimized.

	ZTE
	Yes, we also think the QoS requirement should be studied to support real-time voice/video and non-real data.The relayed data path should support the QoS requirement of different traffics to and from remote UEs.
In addition, the requirement of service continuity should be added. When UE selects or switch its path between Uu and PC5 or between PC5s, the service continuity should be considered.

	Sequans
	-
Visibility and reachability

WRT RRC_IDLE mode context we agree with Ericsson intention but it is true that RAN2 does not define core NW nodes behaviour. Perhaps we can use core NW instead of MME?

i.e. “When the Evolved ProSe Remote UE is in RRC_IDLE there is a control plane context between EPC and the Evolved ProSe Remote UE.”
-
Power consumption

We agree with Nokia raised point

Both the wording from Nokia or the revision from Ericsson are acceptable. 
Furthermore, since power consumption is the main objective of the SI we tried to further elaborate on it with additional and more specific requirements. See below.

-
Device complexity

This is a design target we always take into account in our work. a simpler solution is always preferred if the observed gain of the more complicated solution is marginal. However we concern that the current proposed requirement would limit the design for bidirectional relay and by that would actually contradict previous RAN2 agreement.
We can instead have “the device complexity compared to the Rel-13 Remote UE shall not increase”
On top of that we also propose Requirement on Paging acquisition and NW Entry in 2.2.5.

	LGE
	Regarding power consumption requirement, in order to show primary objective is to save the power consumption of the remote UE, the existing requirement “Solutions should address power efficiency for the evolved ProSe remote UE primarily” needs to be incorporated in the rapporteur’s suggestion. 

	Intel
	· Visibility and reachability

In general, we agree with visibility and reachability. However isn’t the requirement already there in SA1 service requirement? In addition, how to achieve those should be further studied during SI phase, so I modified the proposed text proposal below.

· Traffic differentiation

I assume it was already covered by Q1. Or does it mean something else? 

· Power consumption

We agree with LG, so I modified the proposed text proposal below. 

· Device complexity
We’re reluctant to capture this requirement now. For which case, we’ll say device is complexed or not. If we support eMTC or any enhancement over PC5, of course the device becomes more complex as natural consequence, so I removed that aspect from the text proposal below. 
· Efficient signaling

We’re reluctant to capture this requirement now. We’re not quite sure what efficient signalling requirement really means here and what actually means in the study, so I removed that aspect from the text proposal below.  

	Rapporteur (as reply to Intel)
	On visibility and reachability, it is a good point that the requirement also includes a solution. It should be removed and your change can be accepted.

On power consumption: It seems companies want to have a requirement on the Evolved ProSe UE-to-Network Relay also. I propose two requirements, but the one for the Evolved ProSe Remote UE is the "primary" requirement. I believe this is in line with the intentions in the study item description.
On device complexity: I think the time to set the requirements is in the beginning of the study. That helps us to set the scope and determine the best solution later on. Also several companies seem to want a requirement on device complexity, hence removing it is not really productive.

On efficient signalling: Again I think now is the time to set the requirements. For me efficient signalling means that if we have two solutions where one achieves the goal for whatever procedure using e.g. fewer bits, or in short time than a competing solution the first solution would be better. Also, no other company proposes to remove this requirement, so I will keep it.

	Huawei
	Yes


2.2.1 Requirement on XYZ...

Some text...

	Company
	Answer/Input

	
	

	
	


2.2.2  Requirement on diverse applications/flexible QoS support

The developed solution should be capable of supporting different traffic types including VoIP, streaming services, Instant Messaging, small data, MTC traffic etc. in an efficient manner. This implies that the protocol stack design should allow for flexible QoS configuration to meet different requirements of the aforementioned services.
	Company
	Answer/Input

	Ericsson
	We agree that we should not design a relay solution which is restricted to a certain traffic type or service.

	Rapporteur (as reply to Nokia)
	I wonder why we limit ourselves to the protocol stack design. How about (high-lighting the main differences):
The relay solution shall support different traffic types including VoIP, streaming services, Instant Messaging, small data, MTC traffic etc. in an efficient manner. This implies that the relay solution shall allow for flexible QoS configuration to meet different requirements of the aforementioned services.



	Sequans
	We agree that the different traffic types shall be supported. We also think Nokia had identified some of the main traffic types to be supported though some are still missing.

However, we think flexible QoS configuration is only one way to address this requirement and propose to consider other implications.
First, for IM and Background Traffic the paging acquisition and NW entry power consumption shall be optimized. We address this issue separately in 2.2.5

Tracker application produces periodic location reports. Generally speaking the traffic for this application is combined of small sparse packets (mostly MO) with long periodic arrival time. Voice call application (e.g. VoIP) produces small-medium packets with short periodic arrival time. We propose to include support for periodic traffic 

We also consider Audio Streaming and Voice command. Both applications accumulate the continuous voice information into shorter batches resulting with alternating periods of active transmission/reception and periods of inactivity. We propose to include support for batched audio traffic
Possible wording for this requirement based on Ericsson proposal:
The relay solution shall support different traffic types including VoIP, streaming services, Instant Messaging, small data, MTC traffic etc. in an efficient manner. This implies that the relay solution shall allow for flexible QoS configuration and support various traffic model including periodic traffic and batched audio traffic to meet different requirements of the aforementioned services.


	Intel
	We’re not clear on the intention. Intention is for the support of flexible QoS or various QoS? To me, it’s ok with the support of various QoS, but not clear what flexible QoS really means here. 


Rapporteur's conclusion:

Several companies support the intention, but some editing should be done. The rapporteur understands the essence of the proposal to be that the relaying solution shall be flexible enough to support many different services. This impacts any QoS mechanisms, but probably other things as well. Actually, the second part of the requirement "This implies..." is probably not necessary (similar to requirement 1).

There is a proposal below.

2.2.3 Requirement on co-existence with Rel-12/13 Public Safety devices
Evolved ProSe Remote UE and Evolved ProSe UE-to-Network Relay should be able to co-exist with Rel-12/13 Public Safety (PS) devices in the same spectrum.
	Company
	Answer/Input

	Ericsson
	We agree, but wonder what “co-exist” means here. Is it merely not to interfere each other, or are we also referring to some inter-connectivity of some kind?

	LGE
	We agree. Given one frequency for PS in the existing Rel-12/13 sidelink operation and new relay targeting PS as well, we think solution should address co-existence in the same spectrum.


Rapporteur's conclusion:

There seems to be an interest among companies to have a requirement in this area. The rapporteur assumes "same spectrum" means "same carrier frequency". Furthermore, the requirements are written on the relay solution, so some rephrasing needs to be done.

There is a proposal below.

2.2.4 Requirement on service continuity
ZTE: When UE selects or switches its path between Uu and PC5 or between PC5s, the service continuity should be considered.
Huawei: Some typical wearable applications (e.g. voice call, etc.) may be equipped with inherent requirements to service continuity. Therefore, it is necessary to avoid potential service interruption, e.g. when the remote UE is moving out of the coverage of the relay UE and switching its communication from sidelink to Uu, or when the remote UE is moving out of the coverage of the eNB and switching its communication from Uu to sidelink; so as to keep continuity of the wearable traffic flows.
	Company
	Answer/Input

	Ericsson
	We are generally supportive of a requirement on service continuity. However, we feel that stating that “service continuity should be considered” is not strong enough. At least it should be supported, which can be further developed as the study progresses.

	LGE
	We are supportive of this requirement as this is already in SID. However, it may be necessary to further discuss whether to support service continuity switching between PC5s since it is not explicitly stated.

	Intel
	Agree with LG. 

	Huawei
	We think that for the wearable applications, the service continuity for the UE-to-NW relay is a requirement that needs considering, e.g. in case that the remote UE is moving out of the coverage of the relay UE and switching its data communication from sidelink to Uu, or the remote UE is moving out of the coverage of the eNB and switching its communication from Uu to sidelink.


Rapporteur's conclusion:

There seems to be an interest in having a requirement, but "switching between PC5s" (relay reselection?) is perhaps FFS still.

There is a proposal below.

2.2.5 Requirement on Paging acquisition and NW Entry

The developed solution shall optimize paging acquisition power consumption for the MT case and NW entry power consumption (i.e. the RRC state transition) for the MO/MT cases.
	Company
	Answer/Input

	Sequans
	One group of typical wearable applications is IM and Background Traffic. Generally speaking the traffic for this application is combined of small sparse packets with statistical arrival time. Traffic could be either Mobile Originated (MO) or Mobile Terminated (MT),

Upon packet arrival from the application layer, the UE has to preforms NW entry before being able to receive/transmit the small packet and get back to idle. For the MT case the UE also have to acquire paging before preforming NW entry. Since the receive/transmit phase is very short, the power budget for paging acquisition and NW entry stands for substantial part of the overall power consumption and therefor the related procedures shall be optimized in term of power consumption

	LGE
	We are supportive of minimizing of power consumption of remote UE. However, we are not sure whether we needs to describe detailed case for saving power consumption at this point of time.

	Intel
	We are also supportive of minimizing of power consumption of remote UE. However we think we don’t need any restriction, i.e. power saving aspects should be taken into account for all operations (not restricted only to paging). 


Rapporteur's conclusion:

There does not seem to be enough support for this requirement.

2.2.6 Requirement on Data Security of the Remote UE

Signalling and/or data traffic of the remote UE should not be deciphered or attacked by the relay UE, in order to ensure the data security of the remote UE. 

	Company
	Answer/Input

	Huawei
	We think that the data security of the remote UE, i.e. to prevent the signalling and/or traffic data of the remote UE from being incepted by the relay UE, may also be a requirement for Layer-2 relay. 

	
	


Rapporteur's conclusion:

No comments from other companies have been received on this proposal, but as security is mentioned in the SID, it makes sense to include a requirement in the TR. Some reformulation should be done.

There is a proposal below.
3 Text Proposal

4.2.1
Relaying solution requirements

The purpose of this section is to present the requirements on the relaying solution.

4.2.1.1
Requirement 1 – Visibility and reachability

The Evolved ProSe Remote UE shall be visible and reachable by the network. 
4.2.1.2
Requirement 2 – Traffic differentiation

The eNB shall be capable of distinguishing traffic originating from the Evolved ProSe UE-to-Network Relay and traffic originating from Evolved ProSe Remote UEs connected to the Evolved ProSe UE-to-Network Relay. 

The eNB shall be capable of distinguishing traffic originating from different Evolved ProSe Remote UEs connected to the same Evolved ProSe UE-to-Network Relay.

4.2.1.3
Requirement 3 – Power consumption

As a primary requirement, under the defined scenarios, use cases, and traffic models the relay solution shall allow for decrease in power consumption of Evolved ProSe Remote UE when using indirect 3GPP connection as compared to direct 3GPP connection.

As a secondary requirement, under the defined scenarios, use cases, and traffic models negative impact on power consumption in the Evolved ProSe UE-to-Network Relay should be minimized.

4.2.1.4
Requirement 4 – Device complexity

As a guideline, the device complexity of the Evolved ProSe Remote UE should be taken into account when analysing the solutions.
Under the defined scenarios, use cases, and traffic models negative impact of the relaying solution on the device complexity of the Evolved ProSe UE-to-Network Relay should be minimized

4.2.1.5
Requirement 5 – Efficient signalling

Under the defined scenarios, use cases, and traffic models, the signalling (e.g. messages and procedures) shall facilitate efficient operation (e.g. setup, management, release). This includes signalling over both PC5 and Uu.

4.2.1.6
Requirement 6 – Traffic types
The relay solution shall support different traffic types including VoIP, streaming services, instant messaging, small data, MTC traffic etc. in an efficient manner.
4.2.1.7
Requirement 7 – Co-existence with Rel-12/13 Public Safety UEs

The relay solution shall support co-existence on the same carrier between the Evolved ProSe Remote UE and the Evolved ProSe UE-to-Network Relay on one side and Rel-12/13 Public Safety (PS) UEs on the other.

4.2.1.8
Requirement 8 – Service continuity

The relay solution shall support service continuity when the Evolved ProSe Remote UE selects or switches its path between Uu and PC5.

Editor's note: Whether to support service continuity when switching from one PC5 to another PC5 (relay reselection) is FFS.
Editor's note: Whether to support service continuity when switching from one PC5 to non-3GPP access (and vice versa) is FFS.

4.2.1.9
Requirement 9 – Data Security

The relay solution shall support data security such that signalling and/or data traffic between the eNB and the Evolved ProSe Remote UE is not deciphered or attacked by the Evolved ProSe UE-to-Network Relay.

Editor’s note: Further requirements are FFS.

Editor’s note: FFS how QoS aspects will be captured in the requirements.
4 Conclusion
Proposal 1 RAN2 to adopt the text proposal.
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