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1. Introduction
This contribution captures the email discussion on mobile relay comparisons, based on the captured solutions and comparison framework through email#02 in TR36.836 v0.1.0 in [1].
2. Mobile relay comparisons
	Metric
	Mobile relay solutions
	Existing solutions

	
	Alt.1
	Alt.2
	eAlt.2-1
	eAlt.2-2
	eAlt.2-3
	Alt.4
	L1 repeater
	LTE as backhaul, Wi-fi as access

	RN Complexity
	The same RN as Rel-10 with minor difference that MRN supports NNSF.
 
	The same RN as Rel-10. 
	MRN=2 Rel-10 RN-like entities.


Additional  difference from Rel-10 RN, e.g.,: 

· Uu signalling of Legacy UE HO procedure is not performed
 

· RN start up procedure;
· More internal communications (hence higher internal MRN complexity) are required dependent to ensure correct sequence, e.g., used between RN startup and UE context transfer, data forwarding, etc
.
· Ability to map the 2 UEs into one MR entity
	The same RN as Rel-10. 
	The same RN as Rel-10 with minor difference that MRN needs to setup S1 interface with mobility anchor.
	New model

New functionalities needed for one-to-one mapping between two DRBs (one over Un and one over Uu) that need to be kept synchronized.
	N/A
	N/A

	DeNB Complexity
	
Rel-10 eNB with integrity protection for S1/X2 signaling. 



	Rel-10 DeNB with ability to handle the separation of P-GW/S-GW collocated in the Initial DeNB, and the eNB function collocated in the target DeNB

	The DeNB may need the enhancement to support concurrent UEs’ context transfer from source to target.


	
Rel-10 DeNB with S5/S8 interface. If PMIP based S5/S8 is adopted, DeNB need to additionally support PMIP related protocol

 
	
Rel-10 DeNB with limited impact, e.g.:  
· Rel-10 eNB with integrity protection for S1/X2 signaling;
· Maybe impacted for the new GW selection mechanism for MRN.
	RRC/PDCP/RLC/MAC impact on top of Rel-10 eNB

Additional logic to map the traffic received from an entity other than the MR’s SGW to radio bearer. Also need enhancement to handle UEs context and Un DRB setup. 


	N/A
	N/A

	 Node Impact
	MME

	
The MR’s MME may need to know whether it is a Rel-10 RN or a Rel-11 MR
 


Dependent on the final security mechanism, the UE’s MME may need to use pre-defined DSCP value (or other information) for DL S1-C.
	
No impact foreseen.based on Rel-10.

	
The MR’s MME may need to know whether it is a Rel-10 RN or a Rel-11 MR (FFS)

	MME is mandatory to perform SGW relocation at every MRN Inter-DeNB HO. 
The MR’s MME may need to know whether it is a Rel-10 RN or a Rel-11 MR

The MME need to know the IP address of the SGW collocated in the target DeNB during the HO procedure.


	Need new GW selection mechanism to select the Mobility Anchor for MR’s S/P-GW.
The MR’s MME may need to know whether it is a Rel-10 RN or a Rel-11 MR

	
The MR’s MME need to know whether it is a Rel-10 RN or a Rel-11 MR
In case of S1 HO, the MME need to know the new UE context information added in the HO Req message.


	No impact
	No impact

	
	S/P-GW

	
May require reconfiguring the DSCP setting in UE’s SGW/PGW to support the correct mapping in MR’s PGW  
)
	No impact 
	No impact 
	No impact 
	New entity including Relay GW functionality . Also need to support the S1-C/U interface
	No impact (FFS
) 
	No impact
	No impact

	
	
	
	
	
	
	
	
	
	

	Deployment


	Deployment flexibility and complexity
	DeNB deployment optimization along train path.
in case an DeNB is not able to simultaneously support Rel-10 RN and Rel-11 MR, operator need to deploy dedicated DeNB along the train path in addition to deployment of DeNB for Rel-10 RN

	DeNB deployment optimization along train path.
IP connectivity between DeNBs within large areas becomes mandatory to ensure MRN mobility
	DeNB deployment optimization along train path 

More stringent network planning on the geometry of the DeNB cells is assumed


	DeNB deployment optimization along train path 



IP connectivity between DeNBs within large areas becomes mandatory to ensure MRN mobility
	DeNB deployment optimization along train path
	DeNB deployment optimization along train path.

in case an DeNB is not able to simultaneously support Rel-10 RN and Rel-11 MR, operator need to deploy dedicated DeNB along the train path in addition to deployment of DeNB for Rel-10 RN
	eNB deployment optimization along train path
	eNB deployment optimization along train path

	
	Scalability with respect to number of RNs 
	No issue due to small number of RNs under each DeNB
Additional S1 interface to UE-MME for each additional MR

	No issue due to small number of RNs under each DeNB
	No issue due to small number of RNs under each DeNB


	No issue due to small number of RNs under each DeNB
	No issue due to small number of RNs under each DeNB
	No issue due to small number of RNs under each DeNB
	N/A
	N/A

	
	Scalability with respect to number of UEs
	No issue due to UE EPS bearer aggregation with similar QoS on Un
	The same as Alt.1.
	The same as Alt.1.
	The same as Alt.1.
	The same as Alt.1.
	Number of DRBs could be a scalability issue on Un even with a small number (i.e. >7) of UEs connect to RN
	No issue.
	  No issue.

	Standardization Effort and Complexity
	Low



	Low 
	FFS 

.
	Low 
	Medium.

	High 
	RAN4 effort is needed.(FFS)
	No impact

	UE mobility
	Complexity
	UE HO is avoided by performing RN HO
	UE HO is avoided by performing RN HO
	UE HO is performed similarly with legacy UE HO procedures, except signalling over Uu interface is not needed
.
	UE HO is avoided by performing RN HO
	UE HO is avoided by performing RN HO
	UE HO is performed similarly with legacy UE HO procedures, except signalling over Uu interface is not needed.
	Same UE mobility procedure as Rel-8, but frequently performed.
	N/A

	
	Efficiency
	N/A
	N/A
	DeNB is aware of per UE S1/X2 handover signalling, signalling routing optimisation can be provided. 

Unacknowledged packets over Un in DeNB1 cannot be forwarded to DeNB2.

	N/A
	N/A
	DeNB is aware of per UE S1/X2 handover signalling, signalling routing optimisation can be provided
	eNB is aware of per UE S1/X2 handover signalling, signalling routing optimisation can be provided
	N/A

	
	Delay
	Handover signalling involves transmission between the DeNB and the RN P/S-GW, so the delay might be higher depending on network deployment.
	Similar with Atl.1, the transmission is between initial DeNB and the target DeNB.
	No extra handover signalling delay

Extra delay may be caused by following reasons:

· The startup of RN-UE2 attach to DeNB2 during change of the working RN entity;

· Transfer of UE bears between DeNB1 and DeNB2;
· Optimization FFS
.
· 
	Similar with Atl.1, the transmission is between initial DeNB and the target DeNB, and bearer setup between RN SGW and PGW.
	Similar with Atl.1, the transmission is between the DeNB and the mobility anchor.
	No extra handover signalling delay
	No extra handover signalling delay
	No extra handover signalling delay

	QoS 
	QoS Control: UE AMBR;  ARP; QCI; Control plane 
	RN bearer granularity
	RN bearer granularity
	RN bearer granularity
	RN bearer granularity
	RN bearer granularity
	UE bearer granularity
	UE bearer granularity
	The QoS of telecommunication services of UEs on board train cannot be ensured

	
	Admission control for individual UE bearers
	No admission control for individual UE during the change of DeNB, The DeNB can only accept or reject all traffic of a specific QCI.
 

	No  admission control for individual UE during the change of DeNB. The DeNB can only accept or reject all traffic of a specific QCI.
	Admission control for individual UE is available following Rel-8 principle.


	No  admission control for individual UE during the change of DeNB. The DeNB can only accept or reject all traffic of a specific QCI.
	No  admission control for individual UE during the change of DeNB. The DeNB can only accept or reject all traffic of a specific QCI.
	Admission control for individual UE is available following Rel-8 principle.

	Admission control for individual UE is available following Rel-8 principle. 

	N/A

	S1 impact
	
Low
	No impact

	
FFS

	


Low
	
Medium
	


FFS. Impact on S1 transport
	No impact
	No impact

	X2 impact
	

Low
	
Low

	
FFS
	
Low
	

Low
	

FFS. Impact on X2  transport
	No impact
	No impact

	Security 
	Rel-10 mechanism can be reused when the DeNB is aware of which MR’s EPS bearer carries S1/X2 signaling 
	Rel-10 mechanism can be reused
	Rel-10 mechanism can be reused
	Rel-10 mechanism can be reused
	
Rel-10 mechanism can be reused when the DeNB is aware of which MR’s EPS bearer carries S1/X2 signaling
	Rel-8 mechanism is assumed to be reused with

. 
Bearer ID extension is assumed to be extended.
	Rel-8 mechanism can be reused
	Wi-fi access link is untrusted

User data security cannot be assured.

	Support for multi-RAT
	
It’s possible only deployment of LTE DeNB along railways is needed with RN multi-RAT implementation.



The 2G/3G/LTE traffic is transparent to the P/SGW and DeNB,
	

The LTE traffic is proxy in the initial DeNB. The 2G/3G traffic is transparent to the DeNB, 
	

FFS
	
The same as Alt.2 
	

Maybe same as Alt.2
	

FFS

	
Base stations of each RAT need to be deployed along the railways.
L1 repeater needs to support appropriate bands 
	N/A

	Support for MR’s mobility
	Existing UE handover procedures can be reused with some enhancement/modification if needed.
	Existing UE handover procedures can be reused with some enhancement/modification if needed.
	No real MRN handover procedure is performed during MRN moving. The two RN entities within MRN work alternatively instead.
	Existing UE handover procedures can be reused with some enhancement/modification if needed.

However, SGW is relocated everytime for Inter-DeNB mobility of MRN.
	Existing UE handover procedures can be reused with some enhancement/modification. 
	Existing UE handover procedures can be reused with some enhancement/modification if needed.
	N/A
	N/A

	Signalling overhead
	Low.

Individual UE handovers are replaced by a single mobile relay handover on the backhaul link. The mobile relay handover remains transparent to UEs
	Low.

The same as Alt.1
	High.

Slightly lower than that

in L1 repeater case. 

All UEs under RN_Cell1 are handed over to RN_Cell2, via S1/X2 HO per UE. 


Higher signalling overhead due to group mobility not supported
	Medium 

Higher than Alt.1/Alt.2/eAlt.2-3, because signalling overhead caused by RN SGW relocation each time when  RN handover
	Low.

The same as Alt.1
	High- .

Slightly lower than that

in L1 repeater case, because HO Command and HO Complete procedure is saved over Uu
Higher signalling overhead due to group mobility not supported
	High.

All UEs receiving from/transmission to L1 repeater are handed over to the target eNBs, via S1/X2 HO per UE.
Higher signalling overhead due to group mobility not supported
	Medium


Low overhead for PS data due to group mobility

High overhead for CS voice due to individual HOs for each UE

	Impact on UE energy consumption
	Reduced UE energy consumption benefits from:

· avoidance of  penetration loss

· minimized UE mobility measurement
· avoidance of frequent UE handovers
	· The same as Alt.1
	Reduced UE energy consumption benefits from:

· avoidance of  penetration loss
· avoidance of frequent UE handovers

	· The same as Alt.1
	· The same as Alt.1
	· The same as Alt.1
	Reduced UE energy consumption benefits from:

· avoidance of  penetration loss
	No benefit on saving UE energy consumption because 3GPP UEs need normal mobility measurements to keep reachable.

	Handover success rate
	Improved HO success rate benefits from:

· better radio link quality due to avoidance of penetration loss, Doppler
· Possible signalling congestion avoided due to group handover

· 
	The same as Alt.1 
	Improved HO success rate benefits from:

· better radio link quality due to avoidance of penetration loss, Doppler
· 
	The same as Alt.1 
	The same as Alt.1 
	The same as Alt.1 
	Improved HO success rate benefits from:

· better radio link quality due to avoidance of penetration loss


	Improved HO success rate benefits from:

· better radio link quality due to avoidance of penetration loss for service through WiFi access

No improvement on voice service since voice service is using 2G networks along the train path.

	Backhaul link stability
	
Improved Un backhaul link stability comparing to Rel-8~Rel-10 UE Uu due to enhanced techniques can be implemented

, e.g., higher transmission power, more sensitive receiver, advanced antenna processing
	The same as Alt.1


	
Additionally impacted by strong interference between two co-existent Un interfaces


	The same as Alt.1


	The same as Alt.1


	The same as Alt.1


	N/A
	The same as Alt.1



	Voice call support and continuity
	Supported.

Voice call and its continuity are supported in the same way as previous releases in both on board and getting on/off the train scenarios.
Supported.


	Supported.

Voice call and its continuity are supported in the same way as previous releases in both on board and getting on/off the train scenarios.
	Partly supported.

CS voice call and its continuity are supported in the same way as previous releases in on board scenario; 

PS voice continuity while boarding/leaving the train can be supported if SRVCC is deployed



	Quality of access link
	Good. UE access link is not subject to high speed effects

	Not as good as MR due to re-transmission of high speed effects on the backhaul
	Not assured for the reasons, e.g., 

· The quality is decreased due to the increase of numbers of UEs accessed 
.

· Interference due to the unlicensed ISM band,  .

	Support of multiple concurrent  services
	Supported 
	Supported 
	Not supported.


	Support for local services
	extend LIPA for MR(FFS)
	Not supported
	Supported


Matrix Fields interpretation (informative):
RN Complexity:
What is the complexity in specification, design and implementation of the MR? How easy it is to derive such node from existing nodes?

DeNB Complexity:
What is the complexity in specification, design and implementation of the DeNB? How easy it is to derive such node from existing nodes, considering both eNB and Rel-10 DeNB?
Node Impact:
MME: Any upgrades needed in the MME to support MRs, considering MME supporting Rel-10 relay? Can the release 10 bearer setup, modification and QoS control be enough or major upgrades required?

S/P-GW: Any upgrades needed in the S/P-GW to support MRs? Can the release 10 S/P-GW be able to support RNs or major upgrades required?

Deployment:
Deployment flexibility and complexity: Is the deployment sub-optimal or is it already optimised to a viable level? Can the deployment be easily optimised? How easy it is to also support the Rel-10 RN in the same DeNB?

Scalability (with respect to number of MRs and number of UEs): How does the deployment cope with increasing numbers of supported RNs and UEs (connected to RNs)?

Standardization Effort and Complexity: What is the anticipated impact on standardization? Is it easy to standardize the alternative as is, or are simplifications required? Is there any unclear issue that can end up being a showstopper delaying the standardization process? Is the alternative achievable for release 11 or should it be postponed for future releases?

UE mobility:
Complexity: Relaying is expected to work with release 8 UEs, but are there any differences from the UE handover procedures of release 8, from the CN point of view?

Efficiency: Any unnecessary back and forth forwarding?

Delay: What is the total required time for a UE handover? What is the handover interruption time? Does the delay fall within the limits set by release 8 standards?

QoS:
QoS Control (UE AMBR; ARP; QCI; Control plane): Can we control the DL AMBR of UEs over the Un interface? Can the ARP of the UE EPS bearers be used during admission over the Un? Are the nine QCIs of release 8 sufficient or there is a need to define new ones? Will it be possible to keep the requirements of the release 8 QCIs as is, or would they have to be redefined taking the extra delay incurred due to relaying?

Can we satisfy the requirements of control plane messages between the RN and MME? Can control plane messages such as S1/X2 be transported over the Un with the required priority within signalling radio bearers? Or do they have to be mapped to DRBs? If so, are the current QCIs capable of satisfying the requirements? How about the impact of head of line blocking if DRBs are used for signalling transport?

Can the QoS of telecommunication services of UEs on board train be ensured according to the existing mechanism defined in the spec?

Admission control for individual UE bearers: Is admission control performed individually for UE bearers during the moving of RN? Are there any impacts of the way admission control is performed?


S1 impact: 
How is S1AP impacted with respect to the currently available protocol? How efficient is the S1 messaging, especially in the case of high density deployment? Does the RN have to keep S1 links directly with the MME and as such use part of the Un resources for S1 maintenance, such as SCTP keep alive or GTP-U echo messages? If so, what is the impact on overall system utilization as well as the incurred S1 latency?

X2 impact:
How is X2AP impacted with respect to the currently available protocol? How efficient is the X2 messaging, especially in the case of high density deployment? Does the RN have to keep X2 connections with all neighbour RNs at all time, as well as (non-donor) eNBs, or it has to keep only one X2 towards the donor eNB? What is the impact of both cases on the Un resource utilization, i.e. considering the SCTP keep alive and GTP-U echo messages as well as signalling required to enable optimizations such as ICIC where the RN might be required to forward its load information towards all the nodes with which it has X2 connection with?

Security: 
What is the impact on security? Can we still keep the security requirements of release 8 (ciphering for both SRBs and DRBs and integrity protection for SRBs)? What kind of security mechanisms should be used over the Un of mobile relay?  Does the mechanism defined for Rel-10 RN can be reused?

Can the user data security be ensured?

Support for multi-RAT: 
What is the complexity in specification, design and implementation to support LTE backhaul while 2G/3G/LTE access? 
Support for MR’s mobility: 
What is the complexity in specification, design and implementation of the mobility of the Mobile Relay? 
Signalling overhead: 
 What is the situation in terms of overall signalling load during the MRs moving across the DeNBs, together with the handling of UEs under service of MRs?

Impact on UE energy consumption: 
 What is the impact on UEs energy(battery) consumption for the UEs under MRs cell when moving with the MRs?

Handover success rate: How does the solution bring benefit to the improvement of handover success of UEs? 

Backhaul link stability: 
How does the solution impact the reliability of backhaul link? 

Voice call support and continuity: 
 How is voice call supported? Any impact/drawback/improvement to support CS voice call? Is continuity of voice call available in the case when UE get on/off the train?

Quality of access link: 
  What radio conditions are likely to be created for UEs in this deployment, in terms of e.g., quality of radio connection, radio channel interference, user experience?

Support of multiple concurrent services: 
 Is there any restrictions on the support of multiple services for one UE at the same time? E.g. the QoS of both voice call and internet service are ensured at the same time?

Support for local services:
How are locally terminated on-board services supported?
3. Conclusion
This contribution summarizes the email discussion on mobile relay comparisons. It’s proposed to discuss the comparison based on section 2, and finally capture the comparison into TR36.836 section 6.
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�[Haijing]: I think for the X2 interface operations, there is the view from several companies' contributions that the X2 interface between RN and (D)eNBs may not be necessary in this scenario. So it's better we don't indicate X2 interface here for this moment.


��The text of the TR currently references only the alternative with only one cell. Do all the entries below reflect only this option?


�[Haijing]: I think yes.


�Isn’t this true of all the MRN alternatives? I think this text is not needed, and can should be deleted.





�Internal control logic of the device is an implementation detail. It seems to be outside of the scope of the standard. I don’t think the standard should make any assumptions about logic implementation of the device. I propose the following: "Additional call processing logic compared to Rel. 10 RN."


�to NSN: the text you proposed here is removed, assuming that this sentence is actually talking about the same thing as the above sentence.


�according to the  similar description in the TR.


�Compared to other alternatives, additional protocols may be needed.


���Need to specify what the "limited impact" is.


�In Alt.4, the DeNB is totally different to Rel-10 DeNB. So better to compare with Rel-10 eNB.


�[Haijing]: Maybe it's clearere to have separate MME for MRN and UE. But suggest not listing two types of MME for MR and UE respetively, because when we say the impact to the MME, which means whether is any additiona impact on the existing MME(i.e. Rel-10) for supporting MR. Just like in Rel-10 spec, the MME can support both RN and UE after we have finished the relay WI.  So, combining/keeping one row for "MME" and analyzing the additional impact based on Rel-10 MME are OK.


�[to NSN]: Is this information for P/S-GW selection purpose? If yes, the above text " Whether there is  impact on MME depends on P/S-GW selection mechanism "should be removed.


The added text is removed, because I think the text below can reflect the impact on bearer mapping.“Dependent on the final security mechanism, the UE’s MME may need to use pre-defined DSCP value (or other information) for DL S1-C.”


�[to NSN]: could you pleas clarify why?





to NSN: I think we can keep this sentence, because of the text description for this solution in the TR, that " The bearers for all UEs under logical RN_Cell1 are transferred to logical RN_Cell2, using a modified S1 or X2 HO procedure." 


�to NSN: this sentence can be kept here, in this solution, MME needs to do SGW relocation everytime for MRN, this may have impact on MME.


�the same comment as left in Alt.1


�[Haijing]: The same comments as above for listing two types of MME for MR and UE respetively. which means, combining/keeping one row for "S/P-GW" and analyzing the additional impact based on Rel-10 S/P-GW are OK.


�May need more clarification on the DSCP mapping in the existing mechanism.


�The MR's traffic does not go through the MR's SGW/PGW. Not sure whether it cause accounting issue.


�to NSN: the text applies to all of the mobile relay solutions, suggest removing the text or copying to all other columns for MRN? 


�I don’t agree with this assertion.  I think one of the advantages of Alt. 2-1 is that it provides a make-before-break approach to HO. Therefore it should be more forgiving in terms of network planning than other mRN solutions. Therefore, I suggest to delete this text.


In addition, I think we need to mention here that this solution does not impose any additional requirements in terms of IP connectivity between the CN and DeNBs.


�It is mandatory to provide IP connectivity among (D)eNBs to support S1/S5/S8 inerface. So does that between DeNB and P/S-GW(or mobie anchor).


�Wouldn’t this be true for alt 2 and eAlt 2-3 as well?


�IP connectivity between SGW and DeNB within large area is natural, because SGW is a core network element. Intention here is to indicate the difference that the IP connectivity between DeNBs within area is mandatory, which is an additional requirement than current situation. Yes, this statement also applies to Alt2.


�For two-hop case, each MR establishes S1 interface toward UE’s MME only.


�Double RNs. Does it means double cost?


�This comment is not correct. There is a single mobile RN device, supporting 2 logical UEs. This comment should be deleted.


�[Haijing]: I'm afraid I cannot agree on this statement. There might be some implementation/configuration effort on the MME or S/PGW, but most of the mechanisms are already supportted in the spec, e.g., predefined DSCP for bearer mapping, S1 interface relation.


�Although I agree with the statement, I'm not sure it is consistent with the definition in 36.836. There the key question about mobility complexity was defined as follows “are there any differences from UE handover procedure of release 8 from the CN point of view?” I think the answer to this question is no. So I think we can add a sentence to this effect. E.g. "No difference in UE HO procedure of release 8 from the CN point of view"





Please correct this statement as follows: "�Un connection to RN_UE1 is not lost when RN_UE2 is connected through DeNB2. Therefore, packets from DeNB 1 can continue to be transferred to mRN (don’t need to be forwarded to DeNB2)"


�The startup of RN-UE2 attach to DeNB2 is needed. Transfer of UE bears betweeen DeNB1 and DeNB2 is stil necessary. Seems the delay should be FFS since the details and possible optimisation is not clear. 


�We need to have a clear analysis for each of the architectures. So I think this should be FFS. 


�The UE does not see any HO.


�I think we need to capture a comment here. This applies to Alt. 1, 2, 2-2, and 2-3.


" There could be a problem with very large volume of traffic served thru mRN. There is no way for DeNB2 to perform any intelligent admission control (e.g. using subscriber class) in congested scenarios. The DeNB can only accept or reject all traffic of a specific QCI, and hence performance may be severely degraded with congestion."


�Do not think this can be done via Rel-8. when the RN2 attach to DeNB2, current std does not allow the change of GBR bearer. 


�[Haijing]: In my understanding, it does not mean changing the value of QoS attributes, but means whether individual UE bearers can be accepted or rejected during HO.





[NSN]: not sure whether we are talking about the same issue. In our understanding, this row is for the scenario when the target DeNB does not have enough resource to support MR's GBR, e.g. the MR's GBR requires 10Mbps, but target DeNB can only support 8Mbps. Before the UE can "use" target DeNB, the MR's GBR need to be first setup. Current spec cannot setup the 8MBps GBR when the MR's QoS profile indicates it is 10Mbps.





[Haijing]: No, we are not talking about the same thing. Your example is not even supported for UE handover in current spec. Here this criteria means whether individual UE bearers can be accepted or rejected during moving of MRN, you can refer to the interpretation for this sub-criteria below.


�It is unclear how this can be supported. Doesn't the Un bearer is setup according to MR's QoS?


�I think S1 for Alt. 2 is essentially equivalent to Rel.8 Is there any difference?


�I’m not sure I understood the concerns about S1. To me this should be essentially equivalent to Rel. 10 RN.


�[Haijing]: I understand your comments here come from the Rel-9 relay TR. However, when we defined the criteria last RAN3 meeting, "S1 issue" was changed to the current "S1 impact" to simplify this criteria since we are evaluating the S1 impact on mobile relay case, which should be simplified and duplication of the very same thing from Rel-9 should be avoided. So do you mind I change them back in order to only reflect the S1 impact? (We may also simplify the interpretation for this criteria.) 


�We believe Alt.4 reuse the Rel-10 integrity protection. 


�[Haijing]: in Alt4, the S1/X2AP signaling is carried by RRC, so Rel-8 security mechanism for RRC is assumed to be reused. could you please clarify why Rel-10?


�In Alt4, it seems proxy moves to target DeNB after HO  of MRN. It could not be the same as Alt2 that the proxy stay in the initial DeNB.   


�This statement is not accurate. Can we change it to the following:


"Signaling towards CN is similar to L1 repeater. However this signalling is on Un link, and is transparent to  UEs." I think the same comment applies to Alt. 4.


�This should read "The same as Alt.1" (HO is transparent to UEs)


�Analysis in previous contributions has shown that signaling congestion is unlikely to be an issue (even for existing solutions).Therefore, this should not be a consideration for HO success. I think it should be deleted.


�Not sure why this is unique for Mobile Relay.


�I agree with other comments, in that this seems to be applicable to essentially all solutions, including existing solutions (L1 repeater and LTE as backhaul). So I don’t see a reason to include this in the comparison.


�futher check is needed, at least advanced antenna processing is not supported for L1 repeater. If applies to all, this bullet will be removed.





[NSN]: In general, they are not related to RAN3. Should we leave this row to RAN1/RAN2?


�


[Haijing]: enhance implementation even does not related to any working groups. we can discuss whether it bring benefits to HO success rate.


�We need to capture an additional comment here:" HO success is improved relative to other solutions, since mRN connects to DeNB2 before releasing connection with DeNB1 (make-before-break)."


�Actually this comment seems somewhat misleading. This is not an improvement in backhaul link stability. Rather in a high speed train scenario the backhaul link for the mRN could be very susceptible to failure, particularly during HO events. Since the Un link carries all of the traffic and signaling for all the connected UEs, the impact of such failures will be amplified by the number of connections. Hence such advanced processing techniques may need to be employed just to maintain the backhaul link stability (compared to fixed RN or normal eNB).





�Why? Rel-8/9/10 can also use these techniques.


�[Haijing]: The enhanced techniques can be applied for mobile relay UE part, not for R8/9/10 regular UE.





[NSN]: In general, they are not related to RAN3. Should we leave this row to RAN1/RAN2?





[Haijing]: enhance implementation even does not related to any working groups, it's related to implementation. we can discuss whether it bring benefits to backhaul link stability. We think there are benefits for relay UE part is because there is no such limitation, e.g., on transfmission power, size of antenna, etc. than on regular UE.








�Compared to other alternatives, one additional issue is that two Un interfaces coexist for eAlt2-1, which means strong interference due to collocated in the same device.


�Please delete this comment, as it does not correct. In fact, backhaul stability is improved compared to other mRN solutions. Dual connections or mRN to DeNBs improves backhaul stability during HOs, and also increases backhaul link capacity when close to the edge of the coverage for the DeNB (close to HO point, where stability of backhaul link is most critical)


�if Operator deploy SRVCC, the voice call can be maintained. Suggest change it to ""Require opertaor to deploy SRVCC to main the voice call".


�I think this needs further study. For all mRN alternatives, other than eAlt.2-1, the stability of the backhaul link during HO events should be a concern. If the Un link suffers a RLF during HO due to high speed, and the connection then needs to be re-established on DeNB2, all UE connections would be impacted. Such link disruptions and reestablishments would appear as a delay in sending/receiving data and signaling to/from all the UEs. This in turn may lead to congestion on Un interface once it is reestablished, and further delay to UE traffic signaling. It is not obvious if improvements in Uu link performance would outweigh potential degradation in Un link stability, particularly during HO events. So I prefer to put this as FFS.





�I guess this applies to any air interface (WiFi or LTE). Or is the concern here due to contention for resources in WiFi?


�Need more clarification on the definition. Does this only refer to the service offered by the operator, or can be services offered by ISP/ASP, or the Operator allows to use Internet to access the service?
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