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1. Introduction
In RAN2 #70 meeting, it is agreed that Un subframe configuration/reconfiguration for Type 1 RN (ie, RN requiring Un resource partitioning) is done by RRC signalling which is initiated from DeNB. Therefore, the DeNB should have knowledge of the type of the RN which require Un subframe configuration. Proposals for informing the DeNB of the operating type of the RN are presented in [1] and [2].

At RAN2#70bis meeting, it was agreed to have an email discussion on how the DeNB gains the knowledge of what type of RN it is communicating to. The email discussion aims to address the following:

· Who (what node) determines the RN type (1, 1a, 1b) and thus the need for subframe partitioning?

· How is this type selection synchronised between RN and DeNB?

This e-mail discussion is an attempt to capture the different solutions and try to converge to one agreeable solution.

Finalization date: Monday 16th August 2010, midnight Pacific
2 Different Solutions
This section captures different solutions/options. It is attempt to discuss detail of each solution including the type selection synchronisation between RN and DeNB.

2.1 Solution 1: Relay type is pre-configured for the RN-DeNB pair

Relay type is also preconfigured for the RN-DeNB pair. This assumes the relay type to be static for the corresponding RN-DeNB pair. The RN is preconfigured with information about which cells (DeNBs) it is allowed to access and the relay type for each preconfigured cell/frequency. The DeNB also pre-configured with the information of relay type for the RN which is supported by the DeNB. As the relay type is known to both the RN and DeNB via pre-configuration, there is no signalling over Un interface is required regards to the relay type..
Company comment on this solution is captured in the table below. Please indicate that whether you support or not support the solution with reasoning for the decision. 
	Company name
	Support/ Not support/ Reasoning

	Hitachi
	In this solution, it is hard to change RN type after deployment because there is no interface to notify the request for type change. Thus, we do not support this solution from flexibility point of view.

	ZTE
	Though static pre-configuration could work well, it lacks the flexibility. And in case of an emergent deployment, we may not have time to do the pre-configuration.
Yet static pre-configuration should still be allowed since it’s an implementation issue and has no impact on the specs. But it should not be the only way. 

	III
	We do not support this solution due to lack of flexibility. Furthermore, this solution requires synchronization of RN type and its frequencies between RN and DeNB O&Ms, which is problematic for the multi-vendor deployment.

	CATT
	This solution is simple and could be controlled by operator. But we still have a question about the RN-DeNB pre-configuration. That is how the DeNB distinguish different RNs. How to identify RNs connected to the same DeNB.

	NEC
	RN could be preconfigured/ configured after power on but we don’t think DeNB should be preconfigured with the frequency and RN type information of all the RNs connected to it. Therefore we don’t support this solution. 

	
	

	IDCC
	We support this simple solution. We do not see a strong motivation for the additional flexibility.

	LG
	No support due to lack of flexibility.

	Ericsson, ST-Ericsson
	As the actual specific on-site RN deployment dictates if enough separation is achievable to avoid the need of resource partitioning, the pre-configuration of the RN and DeNB nodes with this information would need O&M interaction between O&M systems of different vendors, thus somewhat cumbersome operation and management can be foreseen in certain deployment cases but it is not a show-stopper.

	NTT DOCOMO
	We think Solution 4 is the best solution. However if Solution 4 requires too much work, Solution 1 is acceptable for Rel-10.

	ALU
	In some deployment scenarios, there may be a need for the interaction between O&M system of different vendors. In addition, in case of number of RNs attached to the same DeNB, an enhancement may be required to differentiate the  RNs. We think Solution 2 provides an adequate mechanism and hence Solution 2 is our preference.

	Huawei
	Although this solution could work well, it lives on the coordination between the RN’s  and DeNB’s OAM since both the RN and the DeNB need to be guaranteed the same preconfiguration.

	Qualcomm
	Not desirable. This has the disadvantage that (a) not clear how different relays under same DeNB will be able to operate in different modes (b) needs linking between relay and macro OAM systems.

	Samsung
	We do not support this option due to possible problems with Multi vendor deployments.

	Potevio
	It is a simple solution provided that RN’s and DeNB’s OAM can synchronize each other well. But how to identify RN in DeNB should be considered which may have effect to the standard and need more effort. 

	NNSN
	In R3-101949 we proposed to allow the RN to connect to the first available eNB and to be dynamically configured via OAM in order to enable flexible RN configuration. For the same reason we do not support that the relay type is preconfigured for the DeNB-RN pair.


2.2 Solution 2: The RN informs the relay type to the DeNB

In this solution, it is assumed that the relay type of the RN is determined by the RN. There are number of ways that the RN could determine the relay type of the RN. The criteria for the determining the relay type is left to the RN implementation. The RN informs the DeNB of its relay type. Note that the relay type informed by the RN to DeNB corresponds to the frequency of the Un interface where the message is transmitted. There are two options for signaling the relay type to the DeNB by the RN. 
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Figure 1: RN type signalling 
Solution 2a: the RN informs the DeNB of its relay type in “capability container”. UE capability container as in Rel-8/9 can be extended to include RN operating type.

Solution 2b: the RN informs the DeNB of its relay type in RN specific message. This is in line with the principle not to mix relay specific signaling with normal UE signaling.

Company comment on this solution is captured in the table below. Please indicate that whether you support or not support the solution with reasoning for the decision. 
	Company name
	Support/ Not support/ Reasoning

	Hitachi
	In this solution, DeNB just be able to reply acceptable or not. Thus, it is also hard to control RN types according to the Un situation. We do not support this solution from flexibility point of view.

	ZTE
	We don’t support this approach. If what RN indicates is not appropriate, DeNB should be able to suggest another type. 

	III
	We do not support this solution. We prefer that RN only provides its capability, e.g. RN operating type or frequencies, for DeNB decision.

	CATT
	Please clarify whether OAM will be used to pre-configure a donor cell list to the RN in this solution. We think the operator should have the capability to control the RN type, so OAM should be used to configure a donor cell list corresponding to the Uu frequency of RN. While the donor cell is selected, the RN Type is determined. So RN can just report its RN type to DeNB. If so, we would like to support this solution as it is simple and controllable.

	NEC
	Support. 

RAN3 is currently discussing the nomadic relay whereby RN node can connect to any eNB in the network and download its operating parameters by connecting to a centralised server. We assume these parameters would also include operating frequency based on its cvapability. RN then decide its operation mode (Type 1, 1a, 1b) and eventually inform DeNB about its RN type .

	
	

	IDCC
	If the OAM will pre-configure or configure the RN type (solution 1), we do not see the need for the RN to identify its type to the DeNB.

	LG
	This solution is our third preference. If the selected type is rejected by DeNB, the RN tries again with a different relay type to the same DeNB, or tries access to a different DeNB.

	Ericsson, ST-Ericsson
	Support. We believe this is the best solution for Rel-10 and suggests the 2b solution that separates this from the Uu (UE) configuration messages as RN specific.
As the RN knows the characteristics related to the need of resource partitioning (as these are based on the specific RN deployment), the RN can determine if it is needed on the basis of the assigned Uu frequency/frequencies for RN and the Un frequency used. The RN indicates this to the DeNB letting the DeNB decide how any resource partitioning should be done. 

	NTT DOCOMO
	We do not support this solution for the following reasons.

· Radio resources of the DeNB (i.e., Un) should be fully in control of the DeNB.
· Solution 2 requires coordination between DeNB and RN OAM.
· Solution 2 does not help in reducing operator’s effort in setting up RN as it involves OAM.
· Solution 2 can be a burden or unnecessary when more advanced PnP procedure is to be defined in future.

	ALU
	We support this solution. After OAM configuration of the RN, the RN has sufficient information to decide the need for subframe partitioning on Un for its operation. In case, the DeNB cannot support the request, the request can be rejected with RRC Connection Release.

	Huawei
	Since the RN is mainly used for coverage-improvement for Rel10, this simple approach is preferred, which also implies less standard effort. 
The RN could decide the type based on its deployment scenario, installation and operation information, e.g. the frequencies, the RF capability, the isolation performance, the duplexer and so on.

	Qualcomm
	Support. Agree with ALU that the RN should make the request after RN has completed some OAM operations, in order for the operator to have control over the relay mode.

	Samsung
	We believe that this is only a partial solution (may be sufficient for Rel-10); a more complete solution will be in solution 4.

	Potevio
	Support.

We think it’s the best option for Rel10. Most RNs of Rel10 are likely to be configured with no more than one pair of Un/Uu frequency by OAM. So RN can decide if it needs Un subframe partitioning according to its operation frequencies of Un/Uu interface and its capability. Then the DeNB will send Un configuration info according to RN’s need.

	NNSN
	The proposal in R3-101949 allows the RN to connect to the first available eNB and download the configuration parameters via OAM. The RN type can be also downloaded via OAM and then communicated to the DeNB. Thus we support this solution. Between solution 2a and 2b, we see some problem to use UE capability because DeNB has to know before whether it is dealing with relay or normal UE to choose the correct MME. Since the DeNB performs the MME selection when it receives the NAS dedicate information/messages contained in the RRCConnectionComplete message, thus we think RRC Connection Complete message could be a good candidate to provide RN type.


Note that according to solution 2, the RN informs the DeNB of its relay type. Due to the OAM or implementation restriction, the DeNB may not be able to support the requested relay type. In such a scenario, the RN may need to be informed of the rejection. “RRC Connection Release” message could be used in rejecting the RN. 

Please also indicate the company views on the need for a feedback message from the DeNB in case of DeNB not be able to provide the requested frequency/type, ie: Reject.

	Company name
	Comment on the need of feedback message in case of “Reject” and whether “RRC Connection Release” provides a sufficient mechanism.

	Hitachi
	For this solution, RRCConnectionRelease would be sufficient.

	ZTE
	We may discuss this later after we have nailed down the major solution of RN type indication/negotiation.

	III
	It won’t hurt to postpone the discussion until this solution is selected.

	CATT
	If it is controlled by OAM, this case could be avoided. But if it happens, detach and re-attach maybe performed to change DeNB. We think we can leave it for further study.

	NEC
	Yes, we think RRC connection Release is sufficient. But we think probably no new cause value is required.

	LG
	“RRC Connection Release” should be sufficient. We think the “Reject” mechanism should also be discussed with the solution 3.

	Ericsson, ST-Ericsson
	This should not happen as OAM configures the frequencies to be used; correct capabilities in network should be known. If not, such as in a poor implementation, normal error handling would take care of this. If in an unlikely case, such as a poor network implementation, the DeNB cannot support a specific RN configuration normal error handling applies as defined by the DeNB and RN implementations. Thus no need for a “reject message” is foreseen. 

	NTT DOCOMO
	If solution 2, 3 or 4 is adopted, rejection is a possibility. In this case, “RRC Connection Release” would be sufficient.

	ALU
	We think “ RRC Connection release” is sufficient for the rejection of the request.

	Huawei
	We think it as rare or abnormal case, and can leave it for further study.

	Qualcomm
	This can probably be discussed at a later date. We can see some benefits of adding a specific cause code, so that the relay can report back appropriate alarms to the OAM, and possibly receive updated configuration from the OAM.

	Samsung
	RRC connection Release should be sufficient, 

	Potevio
	If the OAM pre-configuration is applied this scenario could not happen. We think it is an abnormity handling if RN connects to an eNB not able to support it. So no new failure cause needs to be added to “RRC connection Release”.

	NNSN
	We don’t think reject message is needed. In case DeNB cannot support the RN type indicated by RN, RRC Connection Release should be used.


2.3 Solution 3: The DeNB determines the operating relay type of the RN 

In this solution, it is assumed that the relay type of the RN is determined by the DeNB. This solution provides a flexible approach of deciding the relay type considering the DeNB operating frequencies. One possible approach is that the RN to determine on its operating frequencies (on Uu interface) first. The RN informs the DeNB of a list of Un frequencies and the relay type for the given frequency. The DeNB determines the relay type and the frequency from the list provided and signals to the RN. The determined frequency and the type can be signalled on the “Un Reconfiguration” message. In this scenario, if the operating frequency and relay type determined by the DeNB is different from the frequency which the RN is in communication to the DeNB, the RN should access the corresponding cell following the initial start-up procedure. The possible message flow is shown in Figure 2 below.
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Figure 2: Signalling flow for RN type/frequency determined by the DeNB 
This solution provides flexibility to the DeNB in determining the operating frequency thus the operating type of the relay node. This may be beneficial in case of DeNB supporting multiple frequencies. In case the DeNB is supporting a number of RNs then DeNB can distribute the RN loads to different frequencies.

Company comment on this solution is captured in the table below. Please indicate that whether you support or not support the solution with reasoning for the decision. 
	Company name
	Support/ Not support/ Reasoning

	Hitachi
	In this solution, DeNB could know RN’s capability and make final decision according to actual Un situation (link quality, number of RNs under DeNB, etc.). In addition, DeNB can re-configure RN type according to the change of Un situation. We support this solution.

	ZTE
	In general we support the idea of this interactive negotiation process, but we think RN can also indicate it’s  
referred type to DeNB, and DeNB can override it if it’s not appropriate. What kind of information(capability, frequency, etc) is expected from RN can be left for further discussion. 

	III
	We support this solution. This approach allows DeNB to make decision for RN operational parameters according to the real resource utilization in DeNB. 

	CATT
	This is a very flexible scheme. But it is not controllable by operator. So hope operators could think if this is acceptable. And since this scheme is complex, and still need some further study, we propose to consider this solution in future release.

	NEC
	We assume RN deployement is coordinated and RN-Uu frequency is decided by the operator and DeNb should not be aware of this. DeNb should only be aware of RN type which RN can decide based on received configuration. 

	
	

	IDCC
	If the OAM will pre-configure or configure the RN type (solution 1), etc, we do not see the need of this solution.

	LG
	This solution is our second preference. The RN provides its supportable relay types, and the DeNB selects one of them, or rejects if nothing available.

	Ericsson, ST-Ericsson
	As the OAM has control of RN deployment it will take the DeNB load into account when new RNs are initiated. Having DeNB to determine the way of working in a more dynamic way without OAM control opens up for much more possibilities adding more complexity needing more studies and should therefore be considered as one future optimisation, e.g. taking into account self-configurable radio network solutions where changes to Un and Uu frequencies are allowed without OAM. Thus, not needed for Rel-10. 

	NTT DOCOMO
	We do not support this solution for the following reasons.

· Solution 3 requires coordination between DeNB and RN OAM. The DeNB needs to know RN-Uu frequency to determine Un frequency and FD/HD.
· Solution 3 does not help in reducing operator’s effort in setting up RN as it involves OAM.
· Solution 3 can be a burden or unnecessary when more advanced PnP procedure is to be defined in future.

	ALU
	For Rel-10 relay requirements, we think solution 2 is sufficient. However, more flexible Un resource configuration is required; such an optimisation could be considered in the future.

	Huawei
	Agree with ALU. We could consider this optimized solution in future release.

	Qualcomm
	Agree with ALU that solution 2 is good for Rel-10 requirements.

	Samsung
	We prefer solution 4

	Potevio
	We think it out perform option 2 only given that RN can be configured multiple operation frequencies and Un and Uu interface frequency are one-to-one mapping in RN, for the DeNB can select a Un frequency for RN which present best performance from the DeNB’s point of view. We think we should first study if multi-frequency configuration is supported in Rel10 RN. 

	NNSN
	In Rel.10 we consider to deploy RNs in a coordinated manner and the RNs can download configuration parameters via OAM, hence this much of flexibility is not required. We propose not to consider this solution in Rel-10 time frame.


2.3 Solution 4: The DeNB determines RN type, Un frequency and RN-Uu frequency

This solution is different from solution 3 regarding RN-Uu frequency configuration. In this solution, the DeNB determines not only the RN type and the Un frequency but also the RN-Uu frequency. The RN informs the DeNB of the capability of RN, which includes supported Un bands, supported RN-Uu bands and support for FD/HD. The DeNB determines the Un frequency and the RN-Uu frequency according to the RN and DeNB capabilities. The determined configuration, including RN-Uu frequency, is signaled to the RN by RRC. The possible message flow is shown in Figure 3.
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Figure 3: Signalling flow for Un and RN-Uu frequencies and RN Type determined by the DeNB
In this solution, both frequencies, the Un frequency and the RN-Uu frequency, are controllable by the DeNB.
	Company name
	Support/ Not support/ Reasoning

	NTT DOCOMO
	This solution is the best, since it can reduce operator’s effort in setting up RN as in SON/PnP.

	ALU 
	For Rel-10 relay requirements, we think solution 2 is sufficient. However, more flexible Un resource configuration is required; such an optimisation could be considered in the future.

	Huawei
	This solution seems more dynamic and provides better system performance from the DeNB point of view. However, for Rel 10 Relay, we think a simple solution is sufficient, and hence such a flexible and complex solution could be considered in future release.

	Qualcomm
	Our concern is that this solution requires the DeNB to be configured with many details of the relays, so it could cause further interaction between DeNB and relay OAM. Solution 2 avoids this downside.

	Samsung
	We support this solution as we believe that this provides a complete solution. 

	Potevio
	This solution provides a more flexible method and better performance than solution3 on the selction of Uu frequency in DeNB. Similar to option3, it only out performs option2 when RN can be configured with multiple frequency and Un and Uu interface frequency are not one-to-one mapping in RN. We think we should first clarify if multi-frequency configuration is supported in Rel10 RN and DeNB can control the Uu frequency usage of RN.  

	CEWiT
	We support this solution as it is the most flexible for all and will work in different kinds of deployment scenarios. Our second preference is for solution 3.

	ZTE
	DeNB may decide the Un frequency for Relay, but based on what kink of information or criteria should DeNB choose the Uu frequency? What if the DeNB decision conflicts with the pre-configuration? And we also think this solution extends our discussion scope a little bit to the Un an Uu frequency configuration, which should actually be another thread. 

	LG
	This solution is our first preference. The RN provides its supportable relay types, and the DeNB selects one of them, or rejects if nothing available.

	CATT
	This solution is most flexible, but it will introduce much complexity. The DeNB has to know all the detail information of the RN and it also should know the operator’s consideration on RN deployment. This needs more information exchange not only with RN, but also with OAM. So we propose to consider this solution in future releases.

	Ericsson, ST-Ericsson
	This solution can be seen as an extension of solution 3 as also making it possible for the DeNB to determine the RN cell’s Uu frequency. As we have indicated for solution 3 we think this is not needed in the Rel-10 RN time frame scenario that has largely assumed an operator coordinated and controlled configuration of RN nodes. For Rel 10, we think that the complexity increase and need of investigations before these kinds of solutions may be selected does not match the foreseeable gain for the use-cases discussed.   


2.4 Solution 5: Relay type is pre-configured for the RN-DeNB pair and identification of RN is known at the DeNB

This solution is enhancement of Solution 1. as in Solution 1, Relay type is also preconfigured for the RN-DeNB pair. This assumes the relay type to be static for the corresponding RN-DeNB pair. The RN is preconfigured with information about which cells (DeNBs) it is allowed to access and the relay type for each preconfigured cell/frequency. The DeNB also pre-configured with the information of relay type for the RN which is supported by the DeNB. In addition, the RN identification is signalled to the DeNB. A DeNB which supports several RNs at the same time could therefore differentiates the RN based on the RN identification. 

Company comment on this solution is captured in the table below. Please indicate that whether you support or not support the solution with reasoning for the decision. 
	Company name
	Support/ Not support/ Reasoning

	Huawei
	Besides the comments on solution 1, in this solution we also need to consider how to configure and signal the RN identification, which likely depends on the discussion of other TSGs.

	Qualcomm
	This overcomes one of the shortcoming of solution 1, but still requires some coordination between relay and DeNB OAM systems. 


3 Other comments

Any other comment.
[Ericsson, ST-Ericsson] If solution 2 is chosen, we think a better message name is RNInformation as it may in future contain other RN-specific information than type-of-RN.

4 Conclusion and proposals

18 companies expressed their views during the email discussion. 

Email discussion started with three possible options on how the DeNB gains the knowledge of what type of RN it is communicating to.

Solution 1: Relay type is pre-configured for the RN-DeNB pair

Solution 2: The RN informs the relay type to the DeNB

Solution 3: The DeNB determines the operating relay type of the RN 

It was commented on the limitation of solution 1 in differentiating number of RNs with different operation types which are connected to the same DeNB. Solution 5 is introduced as an enhancement to solution 1. In solution 5, a DeNB which supports several RNs at the same time differentiates the RN based on the RN identification which is also provided to the DeNB.

In addition, a new solution, solution 4, was proposed by NTT DOCOMO. Solution 4 is a variation of solution 3 where the DeNB determines the RN-Uu frequency in addition to the RN type and Un frequency. 

Following summaries the comments received during the email discussion on each solution.

Solution 1

· Most companies expressed their opinion to “not support” solution 1 in Rel-10 due to its lack of flexibility, limitation or requirement for tight coupling between the RN and DeNB OAM systems. 

· One company expressed support for solution 1 in Rel-10.

· Four companies identified that solution 1 could work well providing that an interaction between RN and DeNB OAM systems. Given that the solution has no impact to the standard, the solution could be allowed as an implementation choice in some deployment scenarios.

Solution 2

· Based on the first preference, 10 out of 17 companies supported solution 2 in Rel-10.

· 6 companies expressed their opinion to “not support” solution 2 in Rel-10 while 1 company showed their third preference on solution 2.

· Question was asked whether additional feedback message from the DeNB is required in case of DeNB not be able to provide the requested frequency/type by RN in solution 2. 11 out of 16 companies who provided opinion think that no additional feedback mechanism is required in case of requested type rejected by the DeNB. 5 companies felt that further study on the reject mechanism is beneficial.

Solution 3

· Only 3 out of 17 companies expressed their view in support of solution 3. Most companies did not see any reason for flexibility provided by solution 3 in Rel-10 time frame.

Solution 4

· 4 out of 11 companies expressed their opinion in favour of solution 4 in rel-10.

4.1 Way Forward

Based on the email discussion, no consensus has been made on any of the solutions discussed. Therefore, the following way forward is recommended by the rapporteur based on the email discussion summary.

With regards to which node makes the decision on Un frequency and the need for Un subframe partitioning for the operation of the relay node, there are two distinct options:
Option A: the RN makes the decision on the Un frequency and need for Un subframe partitioning for the operation of the relay node. This is the solution 2 discussed in the email discussion. Companies support for Option A: ALU, CATT, Ericsson, Huawei, NEC, Nokia, NSN , Potevio, Qualcomm, ST-Ericsson [10]

Option B: the DeNB makes the decision on the Un frequency and need for Un subframe partitioning for the operation pf the relay node. In solution 3 and solution 4, the DeNB decides on the Un frequency and the need for subframe partitioning. Companies support for Option B: CEWiT, Hitachi, III, LG, NTT DOCOMO, Samsung, ZTE [7]

Proposal 1: decision should be made between option A and option B with regards to which node decides on Un frequency and the need for Un subframe partitioning.

If Option A is selected, the need for an additional feedback message from the DeNB in case of DeNB not able to provide the requested frequency/operation type by RN should be decided. Given that majority (11 out of 16) companies who provided opinion think that no additional feedback mechanism is required, 
Proposal 2: if Option A is selected, it is proposed to agree that no additional mechanism for rejection of requested frequency/operation type by DeNB is required. 
In addition, if option B is selected, RAN2 is requested to continue discussion on 

Issue 1: it is FFS, whether RN or DeNB is in charge of deciding the Uu operating frequency if Option B is selected.
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