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1. Introduction
This email discussion is intended to achieve consensus on following leftover issues in order of priority:
Issue #1: HO type selection (including Issue #8 in [1])
Issue #2: Neighbor relation handling

Issue #3: TNL address discovery

Issue #4: MME/eNB Direct Information Transfer handling (if there are concerns about the current working assumption [2])
2. Discussion
2.1. Issue #1:
HO type selection
The RN can know whether the serving DeNB has X2 connections with neighbor eNBs via X2 eNB Configuration Update procedure [3]. However, the RN also doesn’t know UE’s GUMMEI and MME UE S1AP ID assigned by the MME due to proxy functionality and NNSF at the DeNB [4, 5]. How the RN or the DeNB decide to initiate S1 or X2 HO is still open.
At RAN3 #70, a solution to inform the HeNB served by the HeNB-GW of UE’s GUMMEI and MME UE S1 AP ID via S1-AP procedures was agreed [6]. Following changes are made:

· The GUMMEI and the MME UE S1AP ID 2 IEs are added in the Initial Context Setup and (S1AP) HO Request messages.

This is intended to support X2 HO from a HeNB under a GW to a HeNB connecting a MME directly. Similar to HeNB mobility, the identified X2 HO issue also exists in relay architecture. Therefore, whether the same solution can also be applied for relays or not needs to be clarified at first.
Discussion #1a:
Is the solution to inform of UE’s GUMMEI and MME UE S1AP ID via S1-AP procedures can be applied for relays?
Company views:
Companies are requested to provide their views and comments if any, especially if the solution is thought of as unsuitable.
YES:
Motorola, New Postcom, Huawei (only for GUMMEI), CMCC, CATT, III, NSN, Potevio, NTT DOCOMO, ZTE
NO:
Ericsson, ALU, LGE
	Company name
	Comment

	Motorola
	This is the most straightforward solution to solve the HO type determination for relay. This can reuse the solution defined by HeNB fans, and does not require any other changes to the specification. This solution have several other major benefits:
· RN use the same HO type determination mechanism as other eNBs (i.e. macro, pico, HeNB, etc)
· Always guarantee the best HO performance irrespective of the deployment scenario; while other solutions use S1 HO even the X2 HO is possible.

Even one may argue that it may be an overhead to transmit the GUMMEI and MME UE S1AP ID to RN, but considering the savings of the messages (i.e. X2 HO vs. S1 HO) and the improved HO performance, the increased overhead is negligible. 

	New Postcom
	Agree with Motorola.

	Ericsson
	1) There are issues with the solution mentioned (if the GUMMEI and/or the MME UE S1AP ID2 are received by a Rel-10 macro eNB at HO, it will be regarded as an error, and the Initial Context Setup will fail);

2) Tying a functionality involving a HeNB-GW, which is optional, to a similar functionality involving a DeNB, which is always there, is just asking for trouble in the future: a CR to modify the functionality for HeNBs may have unforeseen impacts on RNs, and vice versa;

3) Based on the calculations from last meeting, UE, DeNB and neighbor eNB use the same MME pool sufficiently often.

	ALU
	This is not needed with “solution 2” (7).
The problem of signalling for each individual UE what is the served GUMMEI is not the signalling of this GUMMEI as such. One must look at the 2 global solutions 1 and 2:

The “solution 1” includes in fact four factors if my understanding is right:

· sending from DeNB to RN at each new UE connection the serving GUMMEI,

· sending from DeNB to RN each time a neighbour eNB1 is discovered for a RN the list of GU Group IDs belonging to that eNB1 from DeNB to RN (whereas already known in DeNB 90% of time) 

· all RNs under a DeNB need to store in a redundant manner the neighbour database of the DeNB concerning all DeNB neighbours. This database contains a table for each GUMMEI (connected to DeNB) and for each neighbour eNB1 whether the GUMMEI belong to one of the pool of the eNB1.

· At every handover, processing to decide from the table whether X2 or S1 HO must be triggered (or could be done at connection setup and stored and reused) 

The main drawback is the signalling but storage and processing.

For example, in comparison, the alternative “solution 2” is much simpler: the DeNB simply sends to RN the “HO Type” flag equals X2 or S1. This is the only signalling but also the only storage that RN has to keep for this neighbour (wrt this problem). 

	Huawei
	Sending the GUMMEI to RN can help RN to do the HO Type choosing, but the MME UE S1AP ID is not needed in Relay case, because any C-plane or U-Plane packet will go through DeNB, DeNB will update the SIAP UE ID accordingly, receiving and handling another MME UE S1AP by RN will increase the handling complexity which is not preferred.

If there are two MME UE S1AP ID stored in RN, one of them is assigned by DeNB, called “proxy” MME UE S1AP ID, another one is assigned by MME, called “real” MME UE S1AP ID.

When RN sends a MME UE S1AP ID to the DeNB, does RN need to inform DeNB (or DeNB need to inform) which MME UE S1AP ID is carried in current message? Because based on an ID itself, you may not tell which ID it is.
( It is beneficial to send the GUMMEI to RN, but we do not need to send MME UE S1AP ID assigned by the MME to RN.
Comments to solution#2: if after the discussion, we agree to do the optimization(soution1 or solution2), it’s better to choose solution1 instead of solution2, because solution2 needs spec update, new IEs introduced, but it can not solve the issue under several scenarios, if we begin to optimize, it’s better to solve the issue completely.

	LGE
	In the last meeting, it was noted by operator that in a typical network deployment for relay, the MME pool serving RN is the same as or a subset of the MME pool serving a neighbouring node. That is, in many cases, MME information (GUMMEI) does not affect the handover type decision and the X2 handover will happen much more frequently than the S1 handover. 

Also, for HeNB, the HeNB GW is an optional entity, for relay, however, the DeNB is a mandatory entity. Similarly treating the HeNB GW and the DeNB will lead to a problem. Agree with Ericsson

	Qualcomm
	Looking at the CR in [6], the implemented changes do not seem to include any restriction to apply them to the relay case, as there is no node-specific interfaces definition. 

In this case it seems to us that, solution 1 and solution 3 are becoming the same from the specification impacts’ point of view, whereby the particular implementation would determine if the optimization provided by solution 1 over solution 3 is included or not (the IE added in [6] are optional, so the DeNB could either provide them for solution 1 or do not provide them, thus having solution 3). This seems could also sort out possible concerns expressed by Huawei. 

As indicated by E///, the optimization will affect only the cases for which different MME pools are the case.

	CMCC
	In our understanding, from specification point of view, solution 1 has been supported for relay. Furthermore, solution 1 also aligns with the current HO Type determination mechanism in normal eNB. Therefore, I see no reason to modify the determination mechanism only for RN.

	CATT
	The solution 1 is also simple and the overhead for solution 1 is negligible. We really don’t see the reason why we have to define the HO type decision in a different way for RN than the normal way for other nodes, like eNB and HeNB, and reason not common with earlier releases . Our understanding that solution 1 is the very straight forward way.
We agree with Huawei only UE’s GUMMEI needs to be transferred to RN, not MME UE S1AP ID.

	Mitsubishi
	We don't have a strong opinion between solutions #1, #2 and #3, but if #1 is chosen, then we don't see the need for the DeNB to send the MME UE S1 AP ID to the RN.

As Qualcomm mentioned, DeNB could implement #1 and #3. However this means RN should be ready for both if we want standardised solution(s).

	III
	If the need of enhancements for the HO decision is necessary, RN can obtain the actual GUMMEI from DeNB in Solution 1. RN can handle HO type determination correctly in all scenarios. There is no extra transmission delay introduced by the wrong HO type decision. 

	NSN
	The same solution applied for HeNB can also be used for Relay, this does not have impact to specifications.

	Potevio
	Agree with CATT.

A comment to Ericsson: we could not see that GUMMEI will be regarded as an error. If it will be, the same problem for GUMMEI list will be faced in our agreement about MME overload (R3-103755).

	NTT DOCOMO
	Only if the majority feels the necessity of enhancements. The necessity of informing of MME UE S1AP ID should also be clarified. 

	ZTE
	The issue seems to be: which MME UE S1AP ID shall be transmitted to relay? The one allocated by MME or DeNB?


If the solution is agreed, the RN can learn about UE’s GUMMEI and MME UE S1AP ID in any cases. In caes UE is handed over from the (D)eNB to the RN, the (X2AP) HO Request message contains the correct ones. They are also delivered in subsequent X2 handovers. Therefore, necessity of modifying these IEs in the (X2AP) HO Request message by the DeNB has to be discussed.
Discussion #1b:
If the solution (Discussion #1a) is agreed, should the DeNB still need to modify UE’s GUMMEI and MME UE S1AP ID in the (X2AP) HO Request message?
Company views:
Companies are requested to provide their views and comments if any, especially if the view is “YES”.
YES:
NTT DOCOMO (only MME UE S1AP ID, but up to the solution)
NO:
Motorola, Ericsson, New Postcom, LGE, Huawei, Qualcomm, CMCC, CATT, III, NSN, Potevio, ZTE
	Company name
	Comment

	Motorola
	Since RN can include the “real” GUMMEI and MME UE S1AP ID in the X2 HO Request message, there is no need for DeNB to modify it.  

	Ericsson
	#1b would negate the whole point of #1a: #1b could probably exist without #1a (DeNB intercepts HO messages and modifies the GUMMEI), but not vice versa.

	ALU
	Not necessarily

	Huawei
	Sending MME UE S1AP ID assigned by the MME to RN may lead to other potential issue , see answer to #1a.
Can we change #1a to only send GUMMEI?

	Qualcomm
	Not needed for GUMMEI – solution in discussion #1a would ensure the correct GUMMEI is already included by the RN in HO Request message. 
For MME UE S1 AP ID, depending on the selected solution, it may be good to allow the DeNB the to modify it.

	CMCC
	Not needed.

	CATT
	The two parameters should be transparently transferred to target node by DeNB

	Mitsubishi
	Cf our answer to #1a and Huawei comment.

GUMMEI could be provided by RN to DeNB in X2 HO Request, We prefer DeNB keeps modifying  the MME UE S1AP ID IE to the value allocated by the MME

	NSN
	No need that the DeNB modifies the UE’s GUMMEI and MME UE S1AP ID.

	NTT DOCOMO
	If MME UE S1AP ID is not informed, the DeNB has to modify this ID according to target nodes. The RN includes MME UE S1AP ID assigned by the DeNB in the X2 HO REQ. if the target is a RN under the same DeNB, the DeNB keeps the ID as it is. If the target is a neighbor eNB or a RN under a different DeNB, the DeNB changes the ID to the one assigned by the MME. 

	ZTE
	Transparent transmission is enough.


Considering the company views on the solution (Discussion #1a, called Solution 1 hereafter), the other solutions as shown below should also be discussed:
· Solution 2:
“HO type (S1/X2)” indication is added to the eNB Configuration Update message from the DeNB to the RN [7]

· Solution 3:
No enhancement [8] (allowing to establish X2 IF [9])

To evaluate solutions, the deployment assumption discussed at RAN3 #69bis needs to be clarified [15]. That is whether the DeNB and neighbor eNBs are connected to MMEs within the same MME pool area or not. Therefore, operator views are invited. 
Discussion #1c:
To fulfill the Rel-10 WI scope, i.e., coverage improvement, can it be assumed that the DeNB and neighbor eNBs are connected to MMEs within the same MME pool area?
Operator views:
Operators are requested to provide their views and comments if any.
YES:
AT&T, NTT DOCOMO, Deutsche Telekom
NO:
CMCC
	Company name
	Comment

	CMCC
	In our understanding, this assumption is not appropriate. Because, if there are multiple MME pools, it is possible that eNB and its neighbour eNBs are connected to different MME pools especially those eNBs are deployed at the edge of MME pools. And there will be a constraint on operators’ deployment if we assume this. Especially there might be R9 MMEs and R10 MMEs co-deployed in the network as required, and we consider that operator tend to have the MMEs with the same version in the same pool, in this case, the eNB and its neighbour eNBs may belong to different MME pools which have different version. 

	AT&T
	My view is that we could live with this assumption/restriction above in R10. I can envision that there may be a need to implement eNB neighbours across MME pools as the LTE systems and number of RN’s mature

	NTT DOCOMO
	In rural areas, DeNB typically provides large cell coverage. If relays are deployed to improve coverage in such areas, most of handover scenarios are between DeNB and RN or between RNs under the same DeNB. Therefore, this assumption can be considered as reasonable for the rural area coverage improvement. 

	
	


Taking the operator views into account, the need of enhancements, i.e., Solution1/2 should be decided.
Discussion #1d:
Is Solution 3, i.e., no enhancement, sufficient for Rel-10?

Company views:
Companies are requested to provide their views and comments if any.
YES:
Ericsson, NSN, NTT DOCOMO, LGE, Deutsche Telekom
NO:
CMCC, Motorola, Potevio, Huawei, ZTE
	Company name
	Comment

	CMCC
	In our understanding, it can work. However, we have spent a lot of time on this issue, why to compromise to a solution which is not optimal at all.

	Ericsson
	1) This solution is consistent with legacy eNB behavior;
2) It does not introduce additional complexity at the DeNB;
3) It fulfills all the realistic use cases for relays;
4) It does not introduce RN-specific interpretation of already existing IEs (an unfortunate consequence of both Sols. 1 and 2, that “hijack” the eNB Config Update to convey info on neighbors pretending it was the originating node);
5) Further optimizations, if needed, are not precluded (this is not the case with the other 2 solutions).

	Motorola
	Since the required changes have already been covered by the agreed CR per HeNB discussion, why cannot we simply reuse it?

If we only adopt Solution 3 in Rel-10, does it cause backwards compatibility issue when Rel-11 adopts Solution 1? 

	NSN
	We think this discussion depends on the outcome discussion#1c. If there is consensus for most of deployment has same MME pool, then we are fine to have no enhancement in Rel10.

	Potevio
	This solution is inconsistent with legacy eNB behavior, since the eNB obtains GU Group Id list from the neighbour eNB via both X2 SETUP procedure and eNB Configuration Update procedure and using it to determine whether the MME needs to be changed after HO for UE. There is no need for RN to apply different behaviour from legacy eNB.

	NTT DOCOMO
	Under the above assumption (#1c), X2 handover can be executed in most cases. Even if there is a case that source RN and target node are served by different MME pools, applying S1 handover would not degrade the perfromance compared with X2 handover in the rural area deployment. This is because wired barkhaul availability is limited in such areas. Hence a difference of signalling path between S1 HO and X2 HO would be marginal. 

	Qualcomm
	If #1c is confirmed and given the agreed CR in [6], we believe there is no need for further enhancements in Rel. 10. It seems to us this would enable both solution 1 and 3 (Solution 3 and solution 1 are the same from a specification perspective after [6]), the difference being left to the particular implementation.

	LGE
	Solution 3 can sufficiently covers the common relay use cases and is consistent with the behaviour of legacy eNB . And also, by allowing X2 IF (between DeNB and the target eNB) after the failure of X2 HO trial, this solution can use (next time) X2 HO instead of S1 HO. That is, this solution will reduce the risk of future X2 HO failures toward the same target eNB.

	Huawei
	After introducing Relay, the latency issue is more serious due to the additional hop, if the RN can not do the correct HO type choosing, the HO performance will be worse. I'm wondering whether the operator could accept it, considering the application scenario of Relay.

	ZTE
	Flexible and reliable solution is preferred.


If the need of enhancements is agreed, the solution needs to be decided.
Discussion #1e:
Which solution (Solution 1/2) is adopted for Rel-10?

Company views:
Companies are requested to provide their views and comments if any.

Solution 1:
CMCC, CATT, Ericsson, III, Motorola, NSN, Potevio, NTT DOCOMO, LGE, Huawei, ZTE
Solution 2:
ALU
	Company name
	Comment

	CATT
	Referred to Discussion 1a.

	Ericsson
	We would of course prefer Sol. 3, so in our opinion this selection is of minor importance. Nevertheless, we think Sol. 1 might be the closest one. A related e-mail discussion on TNL address discovery has been going on (moderated by Fujitsu), and there might be a slightly better alternative than “pure” Solution 1 in the draft ppt being discussed in that thread.

	III
	If the optimization for the HO decision is necessary, RN can reuse the existing HO type determination mechanism to handle all HO scenarios in Solution 1.

	Motorola
	We prefer Solution 1 since Solution 2 have some serious issues:

 1. It changes current principle that only O&M can set the NRT attribute. (refer to the latest CR R3-103509, or ALU answer to #2a)
 2. It introduces a new NRT attribute, and again it change current NRT principle.

 3. It introduces new changes in X2, which is only used for relay.
 4. It requires the DeNB to modify the GUMMEI when it receives the X2 HO Request message.

 5. It introduces a new HO type determination mechanism in RN, which is different to macro and HeNB.

 6. It sacrifices the HO performance even the X2 HO can be used in some scenarios. The sacrifice is for a very limited savings on the signaling/storage.

 7. It does not have any benefit in compare to Solution 3.

	NSN
	We would prefer Solution 1 as it’s more comprehensive, and no specification impact.

	Potevio
	Referred to Discussion 1a.

	NTT DOCOMO
	In case the majority feels that enhancements are needed, reuse of the HeNB solution, i.e., Solution 1 is desirable. 

	Qualcomm
	As stated above in #1d, we do understand solution 3 and solution 1 being the same from a specification perspective after [6], the difference between the two is mainly in implementation.

	LGE
	We have preference on Solution 3. But, solution 1 seems to be desirable than solution 2.

	Huawei
	Solution2 needs spec change but can not solve the issue under several scenarios, if we begin to optimize, it’s better to solve the issue completely, i.e. chooses solution1.

	ZTE
	Compared to Solution 2, solution 1 is better from our side.


Conclusion: 
3 operators showed their view that the DeNB and neighbor eNBs are connected to MMEs within the same MME pool area, while one operator didn’t agree on this assumption. On the need of enhanced solution (Solution 1 or 2), 5 companies felt that no enhancement was sufficient, while the other 5 companies felt the necessity. 11 companies supported Solution 1 as the enhanced solution for Rel-10, while one company supported Solution 2. During the email discussion, solution 3, i.e., no enhancement was clarified as follows:

Solution 3:
The RN initiates X2 handover to a neighbor eNB at first. If the X2 handover fails with the “Invalid MME Group ID” cause value, S1 handover is applied. Optimization, e.g., applying S1 handover for the subsequent handover, is an implementation choice.
In conlusion, the following is proposed: 
Proposal 1:
Following two solutions should be adopted for HO type selection.
Solution 1:
The DeNB informs the RN of UE’s GUMMEI and MME UE S1AP ID in the Initial Context Setup Request and S1 Handover Request messages

Solution 3:
The RN initiates X2 handover to a neighbor eNB at first. If the X2 handover fails with the “Invalid MME Group ID” cause value, S1 handover is applied. Optimization, e.g., applying S1 handover for the subsequent handover, is an implementation choice.
2.2. Issue #2:
Neighbor relation handling

How the RN learns about X2 IF availability between the DeNB and neighbor eNBs for handovers, i.e., No HO attributes is still open. In addition, use of the (X2AP) eNB Configuration Update procedure to inform the RN of neighbor eNB’s GU group IDs was discussed offline but not clarified. 
With regards to “No HO” attribute handling, following alternatives can be considered:

Alternatives 1:
The DeNB informs the RN of “No HO” attributes with neighbor eNBs via (X2AP) eNB Configuration Update procedure [7, 10].

Alternative 2:
“No HO” attributes between the DeNB and neighbor eNBs are managed by O&M.

Discussion #2a:
Is the “No HO” attribute at the RN managed by (X2AP) eNB Configuration Update procedure or O&M?
Company views:
Companies are requested to provide their views and comments if any.

X2AP:

New Postcom, NSN
O&M:
Motorola, Ericsson, ALU, LGE, Huawei, Qualcomm, CMCC, CATT, Mitsubishi, III, Potevio, NTT DOCOMO, ZTE
	Company name
	Comment

	Motorola
	The previous RAN3 discussion already agreed that the RN’s configuration (e.g. ECGI) is set by its O&M. There is no reason to change this agreement to use DeNB to configure the RN’s NRT. Especially, the current Stage-2 and O&M spec already make it clear that the attributes in the NRT is either set by the O&M, or set to the default values.

	New Postcom
	If “No HO” attribute is provided by O&M, there may have some delay for RN to retrieve the attribute from RN OAM after X2 connection setup between DeNB and neighbour Enb. I.e., after X2 connection between DeNB and neighbour Enb is established, some mechanism for synchronizing the NRT attributes of DeNB between RN OAM and DeNB OAM is needed. 
It is a straightforward way that DeNB informs RN about handover attribute by X2AP message, since the information of X2 connection availability between DeNB and neighbour Enb for same connection is also provided by Enb Configuration Update procedure. The only drawback of this method is that it needs to modify X2AP message. But this can avoid unsynchronization NRT attribute for same interface stored in DeNB and RN.

	Ericsson
	There could be cases where X2 is present to the target node and the operator does not wish for X2 HO to take place; this should be the case with RNs as well. Another reason for this is to allow the possibility that an operator wish to prohibit X2 HO to/from RN and signalled Enb, but allow it between DeNB and NeNB.

	ALU
	We should differentiate the “No X2” and “No HO” attribute.

For the “no X2” in solution 2 this is passed from DeNB to RN as a simple flag together with the “HO Type” within the Enb configuration Update message as this is influenced by DeNB.

For the “no HO” this is supposed to be configuration driven from RN O&M. DeNB should not set it for RN.

	LGE
	When the DeNB newly establishes the X2 interface with one of its neighbour, it can then send the Enb configuration update toward the RN. This is only to notify the RN of the X2 availability between the DeNB and the corresponding Enb. By receiving this message, the RN can know the availability of X2 interface. Currently, however, the srage-2 spec for ANR function describes that the OAM manages the NRT. That is, the OAM can change the attributes of the NRT.

	Huawei
	The X2 availability can be informed via Enb configuration update to RN, but the NRT attributes should be driven from OAM.

	Qualcomm
	Agree with ALU – TS 32.762 states about how O&M specification defines these attributes.
“no HO” seems having less to do with X2 and shall be set by O&M (it is a cell-to-cell attribute, may also be unidirectional in principle)

“no X2” attribute of the DeNB-Enb shall be also known at the RN to correctly decide on X2 handover. This attribute is Enb-Enb. Solution 2 will automatically include this attribute in the 
signalled flag, while solutions 1 and 3 do not seem to be able to account for it automatically. 

	CATT
	The X2 availability is informed to RN by eNB configuration update procedure. Whether or not handover can be performed between RN cells and the neighbours is configured from OAM. The attributes between RN’s cell and it’s neighboring cell should be managed and updated by the RN’s OAM, and not need to be signalled by DeNB, which contain “No Remove”, “No HO”, and “No X<2”> information. The ‘No X<2’> attribute here should be understood as a parameter attached to a NR that is related to a cell and not eNB Neighbour Relation, but merely an indication of how the NR can be used. i.e. the attribute could have different values for different cell pairs of the same eNB pair.

	Mitsubishi
	'No Remove",  ''No HO" and "No X2" attributes are O&M guidance (ok, requirements), but does not reflect the actual X2 availability. 

This X2 availability is normally (for non RN eNB) provided by lower layer status and X2 setup result. To be consistent in case of relays, the DeNB should provide to its RNs the actual X2 availability of the interface trunk it is in charge of.
A simple way is to introduce a "X2 availability" IE in X2 Configuration Update, This parameter comes from DeNB and is independent from the "No X2" attribute, which could be provided by O&M.

	III
	“No HO” attributes should be managed by the O&M of RN.

	NSN
	The agreement is that the communication between DeNB and RN OAM is possible but it should be limited as much as possible. In this case it can be easily avoided.

There is no need to modify the X2AP message because in case of “No HO” with the neighbour eNB the DeNB can simply forward the eNB Configuration Update to the RN without including the neighbour eNB’s GU group IDs. This can be used by the RN to understand that X2 HO is not allowed between the DeNB and the neighbour eNB. 

If X2 mobility is not supported between the neighbour eNB and the DeNB, the DeNB sends an eNB Configuration Update message to the RN which contains the served cells of the neighbour along with an empty GU Group ID to Add list.
The RN OAM can then eventually overwrite the information regarding the X2 HO availability received from the DeNB, if operators want to have this option as well, because

· our solution that it is the DeNB to inform the RN about X2 HO availability does not exclude the OAM based solution

the operator might have different policies regarding the X2 HO availability for the RN with respect to its DeNB.
The above interaction with OAM system to manage neighbour relation attribute (No HO) is already agreed and framework in LTE ANR. Therefore it would be very natural to applied to Relay as well.

	Potevio
	Even the RN can obtain the neighbour eNB’s GU group IDs, this is only one of the conditions that X2 HO is not allowed between the DeNB and the neighbour eNB. Operators shall be able to fully control the X2 HO actions which means there are some other policies that prevent the UE from X2 HO from the RN to the neighbour eNB, namely in according to TS 32.521[18], the IRPManager shall be able to lock the NRT that no entities is able to modify the NRT other than IRPManager. If the NRT is locked by IRPManager, the “NO HO” attribute sent via X2AP makes no sense. 

	NTT DOCOMO
	The same assumption as Rel-8/9 eNB is sufficient, i.e., O&M.

	ZTE
	O&M is much more natural way.


With regards to the GU group ID handling, use of the eNB Configuration Update needs to be clarified.
Discussion #2b:
Can the eNB Configuration Update procedure be used to inform the RN of neighbor eNB’s GU group IDs?

Company views:
Companies are requested to provide their views and comments if any, especially if the view is “NO”.

YES:
Motorola, New Postcom, Huawei, CMCC, CATT, III, NSN, Potevio, NTT DOCOMO, ZTE
NO:
Ericsson, LGE, ALU
	Company name
	Comment

	Motorola
	DeNB send the X2 eNB Configuration Update message to RN when the DeNB setup an X2 with an eNB, or receive the configuration update from the eNB. The message received from eNB (the X2 Setup message, or the X2 eNB Configuration Update message) contains two major IE blocks. 1) Served Cells 2) GU Group ID List. The DeNB need to forward the 1st set (i.e. Served Cells) to RN. There is no benefit that DeNB not forward the 2nd set (i.e. GU Group ID List) to RN.

	Ericsson
	Using this particular message would mean loosening the agreement that it is always the DeNB eNB ID that appears in the Global eNB ID IE, and allowing the neighbor eNB ID to be there instead. Then, the RN could understand that this information concerns the neighbor and not the DeNB. But if we believe that most often both neighbor and DeNB are allocated to the same MME pool, then X2 probing is sufficiently good, and we do not need all this configuration.

	ALU
	With solution 2 no need to forward the list of GU Group IDs for all neighbours eNB1 of RN from DeNB to RN. But also no need to store the DeNB database in each and every RN and no need for RN to compute which HOType to apply at every UE connection. See answer to 1a.

	LGE
	As mentioned above, in many cases, the MME pool serving RN is the same as or a subset of the MME pool serving a neighbouring node. So, this is redundant setting in many cases.

	Qualcomm
	As pointed out by ALU, the need for this information depends on the selected solution. 

However, we like to note that as eNB Configuration Update message will be sent from the DeNB to the RN when a new neighbour is discovered by the RN (e.g. setup a new X2 interface between the DeNB and teh neighbour eNB), the GU Group ID could easily be included too.

	Mitsubishi
	Agree with Qualcomm

	NSN
	If X2 mobility is supported between the neighbour and the DeNB, the DeNB sends an eNB configuration update message to the RN which contains the served cells as well as the list of the GU group IDs of all the MME pools supported by the neighbour.

	Potevio
	GU Group Id list IEs are mandatory IEs in X2 eNB Configuration Update messages. There is no benefit that DeNB not forward them to RN.

	NTT DOCOMO
	If solution 1 is chosen, it is needed.

	ZTE
	Same viewpoint like moto’s


If the use of eNB Configuration Update is agreed, the following rule needs also to be discussed [10]. 
Discussion #2c:
Should the eNB Configuration Update message contain the NR information on only one neighbor eNB?

Company views:
Companies are requested to provide their views and comments if any, especially if the view is “NO”.

YES:
Motorola, Ericsson, New Postcom, ALU, LGE, Qualcomm, CATT, NSN, Potevio, NTT DOCOMO
NO:
Huawei, Mitsubishi
	Company name
	Comment

	Ericsson
	If we go for the solution outlined in the TNL recovery slides recently sent out, where DeNB includes the RN as one of its served cells and lists all neighbor eNB cells with which X2 is established as neighbor cells, then several neighbors per message is possible. If we go for the solution we proposed in [11], where the Global eNB ID of the Config Update message points at the neighbor eNB, Then only one neighbor per message is possible, and several eNB Config Updates are needed. We would prefer the latter.

	ALU
	NR information would depend on solution 1 or 2 I suppose.

	Huawei
	Sending eNB configuration update message to RN per neighbour eNB will increase the overhead over Un interface,

	Qualcomm
	The eNB Configuration Message is used to provide information about NR and can include either information of several eNBs or single eNB. It seems to us they work equivalently well, so having only single node information seems not posing significant drawbacks:

In case the DeNB setup a new X2 with a neighbour eNB, the information related to that sole eNB are most probably included in the message.

In case a RN discovers a new neighbour eNB (with already esablished X2 to DeNB), the information related to that sole eNB are most probably included in the message

In case a new RN attaches to the DeNB, the information about all other RNs and neighbour eNBs of the DeNB needs to be passed to the newly attaching RN: X2 Setup could include everything or alternatively only information related to the DeNB and to the controlled RNs. In this latter case, eNB Configuration Update could be used to update the newly attaching RN every time it discovers a new neighbour eNB (e.g. via UE ANR). Again including information related to single eNB could be sufficient.  

	CATT
	We suppose this is already an agreement (or common understanding) in previous meetings.

	Mitsubishi
	A comment to Ericsson: Global eNB ID is present in X2 Setup Request/Response but not in X2 eNB Configuration Update.

We currently don't see the need to restrict X2 Configuration Update message to include cells belonging to one neighbour node only.

	NTT DOCOMO
	Including multiple NR information in a single message makes the RN difficult to distinguish the one (cell information and GU group ID) to another. 


Conclusion:

With regards to “No HO” attribute handling, 13 companies felt that O&M management as in Rel-8/9 is sufficient. 2 companies supported to inform by X2AP, while the problem of O&M management and the benefit of using X2AP were unclear.
With regards to GU group ID handling by the eNB Configuration Update procedure, 10 companies felt that the knowledge of neighbor eNB’s GU group IDs is needed for Solution 1 discussed for HO type selection. 3 companies felt that this is not necessary if solution 3 is chosen. 
With regards to NR information handling, 10 companies felt that only one neighbor eNB NR information should be contained in a single message, while 2 companies felt that such a restriction is not necessary. From the comments, this rule can make the NR handling simpler. Informing of multiple NR information in the eNB Configuration Update would be rare in relay deployment scenarios. Hence, signalling overhead on Un seems to be marginal. In conclusion, the followings are proposed:
Proposal 2.1:

“No HO” attribute at the RN should be managed by O&M.

Proposal 2.2:
The X2 eNB Configuration Update procedure should be used to inform the RN of neighbor eNB’s GU group IDs to support Solution 1 for Issue #1.
Proposal 2.3:
The X2 eNB Configuration Update message should contain the NR information on only one neighbor eNB.
2.3. Issue #3:
TNL address discovery

During the offline discussion at RAN3 #70, possible two solutions were discussed [1]. However, problems to reuse Rel-8/9 TNL address discovery procedure were still unclear and hence should be clarified at first. 
Following two cases where no X2 IF is established between the DeNB and the neighbor eNB can be considered:

· A Neighbor eNB discovers an RN via UE ANR (Fig.1 as excerpt from [11]).

· An RN discovers a neighbor eNB via UE ANR (Fig.2 as excerpt from [10] with a few modifications).
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Fig.1
TNL address discovery in case a neighbor eNB discovers an RN via UE ANR.
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Fig.2
TNL address discovery in case an RN discovers a neighbor eNB via UE ANR.
Discussion #3a:
Can TNL address discovery be supported by reusing existing procedures without any changes? If not, what is the problem?
Company views:
Companies are requested to provide their views and comments if any, especially if the view is “NO”, the problem should be provided.

YES:
Motorola, Ericsson, New Postcom, ALU, Huawei, Qualcomm, CMCC, CATT, Mitsubishi, III, LGE, NSN, Potevio, NTT DOCOMO, ZTE
NO:


	Company name
	Comment

	Ericsson
	We demonstrated this in [11]: a neighbor eNB discovering a cell served by RN is readily supported. Some issues about RN discovering a cell served by a neighbor:

I) Handling of non-UE non cell-related messages, and whether DeNB can respond to RN directly, without waiting for a response from a neighbor;


a) One solution is that RN sends a TNL address recovery to DeNB (eNB Config Transfer), which responds directly with an MME Config Transfer to acknowledge (SON Information IE content is FFS). Eventually when X2 is established, RN can find out by X2 probing or possibly through eNB Config Update.


b) Another solution is that DeNB forwards MME Config Transfer when received.


c) Yet another sol is that DeNB forwards MME Config Transfer when X2 is established, and


d) Finally, an alternative solution is that MME Config Transfer is never sent to the RN. X2 establishment is confirmed by eNB Config Update. In any case, RN will use S1 until X2 establishment is confirmed, and all other X2 requirements are met (if it is the RN that determines HO type).

Alternative a) is possibly the way to go.

II) In [11], we propose to forward the eNB Config Update on behalf of the neighbor, essentially using the neighbor eNB ID in the Global eNB ID IE, i.e. DeNB refrains from changing that IE to its own eNB ID. TNL address recovery is fine regardless of whether DeNB changes the Global eNB ID IE or leaves it as the neighbor eNB ID.

	ALU
	Since the real SCTP activity is triggered from the DeNB, the address discovery should be managed by DeNB itself. Should not modify it.

	Qualcomm
	In [14] we show how current mechanisms could be re-used for this purpose:

· eNB discovers a RN: regular TNL discovery is used, the relay is informed about the new neighbour via eNB Configuration Update procedure
· RN discovers a eNB: also in this case regular discovery and eNB Configuration Update can be used in case the X2 is not yet setup between the DeNB and the discovered neighbour eNB

	Mitsubishi
	Agree with ALU. There is no need to modify the TNL address discovery message, 

However, we think flow chart in Fig. 2 has some flaws.

- RN will not have the actual availability status of the X2 between DeNB and neighbour eNB.

- If the RN has several cells, how the DeNB will indicate the cell neighbourhood to the neighbour eNB in the X2 setup and/or in the X2 Configuration Update (Cf [17]?


If there is no concern to reuse existing procedures, the following needs also to be clarified:
Discussion #3b:
Necessity for the DeNB to send the MME Configuration Transfer message to the RN for acknowledgement and Rel-8/9 compability (step 5 in Fig.2) [12, 13]
Company views:
Companies are requested to provide their views.

YES:
Motorola, Ericsson, CATT, Mitsubishi, LGE 
NO:
New Postcom, ALU, Potevio, Huawei, ZTE
	Company name
	Comment

	Motorola
	if not send the MME Configuration Transfer to RN, the RN does not know whether the former eNB Configuration Transfer is successful or not. The RN may initiate a retry when the timer expires. Of course, one may argue that the RN can know this via the X2 eNB Configuration Update from the DeNB. But using an X2 procedure to indicate the completion of a S1 procedure is not good. 
Also, this procedure does not happen often, so sending the MME Configuration Transfer to RN does not cause much overhead.

For above reasons, we prefer DeNB send the MME Configuration Transfer to RN.

	Ericsson
	See our comments on #3a above for a discussion on alternatives.

	New Postcom
	For my understanding, eNB Configuration Update is a Class 2 procedure and it means that no answer should be waited at originating node. If a response message is really needed for an eNB who initiating eNB Configuration Update procedure, why didn’t we define MME/eNB Configuration Update as a Class 1 procedure?

	ALU
	In solution 2 (7), DeNB simply sends one X2 eNB Configuration Update message which contains HO Type, no X2 flag. No need to send an MME Configuration Transfer message.

	Qualcomm
	In [14] we have indicated this message as optional, meaning that the content will not be used by teh RN. As both procedures are class-2 procedures, we do not see a strong need to mandate the MME Configuration Transfer message but we do not oppose if the majority think otherwise.   

	CATT
	Agree with Motorola. Although eNB configuration Transfer procedure is class 2, without MME Configuration Transfer back to RN, RN may initiate the same procedure again which is unnecessary. 

	Mitsubishi
	If RN has to send an S1 eNB Configuration Transfer message to the DeNB, we would prefer the DeNB to send back a S1 MME Configuration Transfer to RN, for reasons similar to Motorola.

However S1 eNB Configuration Transfer message is not needed in all solutions.

	LGE
	DeNB is necessary to send MME Configuration Transfer message to RN in order to avoid the persistent re-request from RN. Agree with Motorola and CATT.

	NSN
	TNL discovery procedures are Class 2 procedure without any tight dependency between messages. Also RN can’t take advantage by receiving the message. Therefore we do not see the need for the MME Configuration Transfer message as our first preference. But if there is significant problem to complete the procedures (in some implementation) we are also fine to have it.

	Potevio
	As a Class 2 procedure, eNB configuration Transfer procedure works with no problem if the DeNB does not send the MME Configuration Transfer message to the RN for acknowledgement. But as mentioned by some of the companies above,  RN may reinitiate the unnecessary same procedure again. To avoid this problem, we may simply prohibit the RN from reinitiating the procedure as an implementation dependent issue.

	Huawei
	Using MME Configuration Transfer to inform RN is a way to provide related info to RN, but it’s not necessary, eNB Configuration Update msg also can provide RN required information.

If there was no X2 between DeNB and eNB1, after X2 setup procedure between DeNB and eNB1, the DeNB needs to send X2AP: eNB Configuration Update message to RN. In this case, is the MME Configuration Transfer redundant?

We think the “Necessity” is no, but we do not have strong preference; it depends on implementation.

	ZTE
	If it means that MME Configuration Transfer message has to be sent when eNB Configuration Transfer message is received, the answer may be yes, i.e. R8/9 compatibility issue maybe exist, since it seems that we have to change the nature and the definition of the procedure. Both of the messages are class 2 messages, not class 1. It means that it’s not mandatory to respond eNB Configuration Transfer message.


Conclusion:

All 15 companies felt that existing TNL address discovery procedures can be reused for relays. On the necessity of the MME Configuration Transfer message, 5 companies felt as necessary, while the other 5 companies felt not. The X2AP eNB Configuration Update procedure can also be used as acknowledgement. However, using the MME Configuration Transfer for S1 procedure acknowledgement can also be an alternative option. No problem is foreseen, even if the procedure is Class 2. In conclusion, the followings are proposed:
Proposal 3.1:
No enhancement on TNL address discovery procedures is needed, since the existing procedure can be reused for relays.

Proposal 3.2:

The DeNB may send the MME Configuration Transfer message to the RN, if needed.
2.4. Issue #4:
MME/eNB Direct Information Transfer handling

The working assumption made at RAN3 #70 is that MME/eNB Direct Information Transfer is handled locally between the MME and the DeNB, and between the DeNB and the RN. Parallel transactions to multiple RNs are not allowed [2]. This assumption can be revisited if concerns are identified. 
Discussion #4:
Concerns on the current working assumption need to be identified if any.
Company views:
Companies are requested to provide their views if any.

	Company name
	Comment

	Ericsson
	NONE, because for the typical RN use scenarios no optimizations for this issue are necessary (they would just add complexity at the DeNB).

	ALU
	No concern. 

	Qualcomm
	No concern, current WA looks fine.

	CATT
	Handling locally in DeNB will introduce more complexity to DeNB, furthermore, there are the following concerns to be further investigated: 

1. When RN1 and RN2 simultaneously initiate the RIM request procedures ( Type extension = RAN INFORMATION REQUEST / Multiple Report PDU), and they may have different RIM associations ( assume that RN1 setups RIM association 1( DeNB ID; BSS Cell ID 1; RIM App ID 1) and RN2 setups RIM association 2( DeNB ID; BSS Cell ID 1; RIM App ID 2) ), DeNB will perform serial handling, i.e. it will transfer the RIM request for RN2 after receiving the Initial Multiple Report PDU for RN1 from serving BSS, such mechanism may solve the routing issue of Initial Multiple Report PDU, but it may have routing issue as for the subsequently arrived Multiple Report PDUs. According to TS 48.018 the RAN-INFORMATION / Multiple Report PDU should be transmitted by the serving BSS every time the requested RIM information is changed, Since these PDUs have the same Source Cell Identifier IE value and Destination Cell Identifier IE value as that of the previous RAN-INFORMATION-REQUEST / Multiple Report PDUs, how does DeNB route these Multiple Report PDUs with different RIM associations to right RN?

Additionally, the RAN INFORMATION REQUEST / Multiple Report PDUs simultaneously from different RNs may have same association, whether will the aggregating and copy handling in DeNB be allowed or not? If not, how does the serving BSS tell these PDUs from different nodes and how does DeNB route the subsequent Multiple Report PDUs to these RNs?
2. with same RIM association the RAN INFORMATION REQUEST PDU may have different PDU Type Extension, e.g. Stop PDU, Single Report PDU or Multiple Report PDU. For Stop PDU, in case of involving of multiple RNs with same RIM association, since in serving BSS only one Multiple Report procedure with this association is ongoing, if the Stop PDU from certain RN is received by DeNB, how does DeNB handle this PDU? whether will the DeNB directly forward the PDU or terminate the PDU?  
Additionally, for Single Report PDU, whether will DeNB have different handling mechanism than Stop PDU and Multiple Report PDU? i.e. DeNB will only perform serial processing and directly forward the associated PDU without any special process.

Similar issue maybe exists for the RAN INFORMATION PDU.
3.After sent successively for a given RIM association, the RSN value of the RAN-INFORMATION-REQUEST PDU for RN1 will be set to X, accordingly, the value will be considered as latest RSN by serving BSS for this association. If RN2 initiates subsequently a new RAN-INFORMATION-REQUEST PDU with same association, but with initial RSN =Y, as showed in figure below, Upon receipt of the PDU the Serving BSS will compare RSN(Y) with previous PDU RSN（X）per the association and PDU type basis, if (RSN X – RSN Y) mod (2**32) < 2**31, the PDU with RSN (Y) will be considered as outdated and then be discarded without further action, thus RN2 will never successfully initiate a new RIM request procedure unless it is aware of what is the next right RSN value. How dose DeNB handle this case? furthermore, similar issue also exists with RAN-INFORMATION PDU.
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4. Currently for MLB enhancements, the Event-triggered inter-RAT cell load reporting have been introduced to specification, as defined in Doc R3-103769, the Measurement Reporting Levels ( ENUMERATED (2, 3, 4, 5, 10, ...) ) should be indicated by the initiating Node and signaled to the reporting Node, then the reporting node sends a report each time the cell load changes from one reporting level to another. Considering the Relay case, after RN1 just sent a RAN INFORMATION REQUEST / Multiple Report PDU with the Number Of Measurement Reporting Levels set to 10, another RN2 wants to initiate the same RIM procedure but with the Number Of Measurement Reporting Levels set to 3, how does DeNB handle this case? If directly forwarding the PDU for RN2 without any special process, considering in the serving BBS only one Multiple Report procedure for same RIM association can be allowed, the reporting levels should be changed to 3 from 10 with this example, as a result the requirement of RN1 can’t be met, in addition whether does RN1 need to be informed about the change or not?
Considering above issues, handling locally in DeNB will introduce more complexity to DeNB, and has worse future extension. So we prefer the HeNB like solution [16] or Adding a new RIM Routing Address Discriminator for RN [1].

Note: We are not tending to challenge the WA, just still think there are some problems when looking into the details of the way of WA. And just to make correct understanding and handling the specific messages correctly.

	Mitsubishi
	Do not see technical concerns. The drawback of the WA is to potentially increase delay of RIM procedures from RNs since they have to be serialised at the DeNB. This drawback have been taken into account when deciding for the WA, We don't see reasons to challenge it.

	LGE
	No concern.

	NSN
	We are fine with the current working assumption

	Potevio
	The current WA works well.

	Huawei
	About CATT’s concern:

When RN1 and RN2 connect to DeNB with different RIM associations, DeNB can establish different RIM associations towards the peer node(s), and DeNB will store the mapping relation of these RIM associations, no routing issues exist.

When RN1 and RN2 connect to DeNB with same RIM association and ask same question, DeNB can setup one RIM association to the peer node, and ask the question for one time, or do this 2 procedures sequentially.

When RN1 and RN2 connect to DeNB with same RIM association and ask different questions, e.g. in MLB enhancement scenario (used for inter RAT), 3 kinds of different questions may be included: “Cell Load Reporting”，”Multi-Cell Load Reporting” and “Event-Triggered Cell Load Reporting”

Case 1: RN1 asks “Cell Load Reporting” about cell1, RN2 asks “Cell Load Reporting” about cell2, or ”Multi-Cell Load Reporting” about cell2 and cell3, the DeNB can send one ”Multi-Cell Load Reporting” about cell1,2,3 to the peer node; or DeNB do these 2 procedures sequentially, it can be solved by implementation.

Case2: RN1 asks “Cell Load Reporting”, RN2 asks “Event-Triggered Cell Load Reporting”, DeNB can do these 2 procedures sequentially, also implementation.

About RSN, the DeNB can also store a RSN mapping table, then there will no issue exist.
In all, we think current WA is fine, and the detailed handling solution can be achieved by implantation.

	ZTE
	Comments on Huawei’s case 1:

“or DeNB do these 2 procedures sequentially, it can be solved by implementation.” Is it necessary to trigger a next procedure only after the response to the former reporting message is received?

From our side, we still think that combination of multiple RIM message to the same target shall be allowed. 

I propose to remove the sentence “Parallel transactions to multiple RNs are not allowed [2].”,since no agreement on this.


Conclusion:

8 companies felt that there is no concern on the current working assumption, while one company raised a concern on DeNB implementation complexity. Since the scope of Rel-10 relays is coverage improvement, usage of RIM applications is somewhat beyond the scope. Hence, detailed analysis and discussion should be deprioritised in Rel-10. In conclusion, the following is proposed:
Proposal 4:
Detailed analysis and discussion on DeNB implementation complexity should be deprioritised in Rel-10, since the majority assumes there is no concern on the current working assumption.
3. Summary and proposal
As a result of the email discussion, the followings were proposed:
For Issue #1:
HO type selection

Proposal 1:
Following two solutions should be adopted for HO type selection.

Solution 1:
The DeNB informs the RN of UE’s GUMMEI and MME UE S1AP ID in the Initial Context Setup Request and S1 Handover Request messages

Solution 3:
The RN initiates X2 handover to a neighbor eNB at first. If the X2 handover fails with the “Invalid MME Group ID” cause value, S1 handover is applied. Optimization, e.g., applying S1 handover for the subsequent handover, is an implementation choice.
NOTE:
These solutions have already been supported by the current specification [19, 20].

For Issue #2:
Neighbor relation handling

Proposal 2.1:

“No HO” attribute at the RN should be managed by O&M.

Proposal 2.2:
The X2 eNB Configuration Update procedure should be used to inform the RN of neighbor eNB’s GU group IDs to support Solution 1 for Issue #1.

Proposal 2.3:
The X2 eNB Configuration Update message should contain the NR information on only one neighbor eNB.
For Issue #3:
TNL address discovery

Proposal 3.1:
No enhancement on TNL address discovery procedures is needed, since the existing procedure can be reused for relays.

Proposal 3.2:

The DeNB may send the MME Configuration Transfer message to the RN, if needed.
For Issue #4:
MME/eNB Direct Information Transfer handling

Proposal 4:
Detailed analysis and discussion on DeNB implementation complexity should be deprioritised in Rel-10, since the majority assumes there is no concern on the current working assumption.
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�����RN [label="RN1"], DeNB[label="DeNB1"], NeNB[label="eNB2"], MME[label="MME"];
{ 
                NeNB--NeNB:\-1. UE ANR\n finds eNB_ID_RN1;
                NeNB->MME:\-2. S1: eNB Config Transfer; 
                MME->DeNB:\-3. S1: MME Config Transfer; 
                DeNB->MME:\-4. S1: eNB Config Transfer; 
                MME->NeNB:\-5. S1: MME Config Transfer;
                block NeNB<->DeNB:\-6. X2 TNL Establishment;
                NeNB->DeNB:\-7. X2: X2 Setup Request;
                NeNB<-DeNB:\-8. X2: X2 Setup Response;
                NeNB->DeNB:\-9. X2: Handover Request; 
                DeNB->RN:\-10. Forward X2: Handover Request; 
                RN->DeNB:\-11. X2: Handover Request Ack; 
                DeNB->NeNB:\-12. X2: Handover Request Ack; 
};
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