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1
Introduction
“Delta signalling” is used in handover in Rel-8 to reduce the size of handover command. (i.e, RRCConnectionReconfiguration message) However, across eNBs supporting different RRC protocol release, delta signalling cannot always be used. Thus some parameters have to be cleared.(or removed) This topic has been discussed for more than three meeting cycles and [1] summarizes different solutions. 
In this contribution, three solutions were listed.

1) Source reconfigures to the target release

2) Using a default configuration for a release

3) Full configuration signalling
At RAN2 #68 meeting, many companies indicated that solution 1) is preferred because it will not have any specification impact. To agree on a solution quickly before Rel-9 ASN.1 freezing, specification impact is one of the points to be considered. However, more important criteria to select the solution is the implementation efforts and future proofness because fundamentally handover between inter-RRC release eNBs shall be also stable.. This contribution compares different solutions and proposes 3) as the general solution to solve the identified problem.
2
Background
2.1
Background
The general assumption of deployment scenario is that upgraded network equipments (i.e, eNBs) will be deployed in a cluster. Thus inter-release border will not be big. However there will still be inter-release border and the UE behaviour should be clear when it cross RRC release border.
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Figure 1: inter-release eNB deployment example
This delta signalling is newly introduced in LTE and was not used in UMTS system. For UE involved SRNS relocation in UMTS system, target RNC constructs handover command message based on the RAB information and doesn’t consider RB information from the source RNC. Thus in case of UE involved SRNS relocation in UMTS system, full signaling was used. 
3
Discussion
3.1
Source Reconfigures to the target release 
Even though this solution has been always available even in UMTS system, this has never been really used for the SRNS relocation when the source RNC and the target RNC support different feature set. 
As this solution doesn’t have too much specification impact, it may look simple. However, this solution has multiple drawbacks.

· The source eNB has to know what RRC protocol release the target eNB supports. This should be known via O&M configuration or some X2/S1 message exchange. However, exchanging and learning the neighbour eNB configuration will increase eNB complexity because it has to keep track of the RRC protocol release of all neighbour eNBs. Especially considering the number of neighbour eNBs which one eNB may be able to have, keeping tracking of this type of configuration data is not desirable.
· In case of inbound CSG handover, macro cell  is not collecting the neighbour relationship to the target CSG cell. Also it is not assumed that X2 interface does exist. Thus some other mechanism is required. (e.g, UE fetches the RRC protocol release of target CSG cell during the measurement procedure like CGI fetching.)

· Reconfiguration in the source side will increase the handover delay and this increases the risk of dropping the call. To avoid dropping the call, the source eNB may have to have different threshould for measurement report for the handover among the eNBs with the same RRC protocol release and for the handover between eNBs with different RRC protocol releases. This also will increase the eNB complexity.
· After the reconfiguration in the source, if handover fails and UE comes back to the source eNB, UE will be left with the configuration in the lower RRC protocol release. Then a new rule is required in eNB when to reconfigure this UE back to the configuration in the higher RRC protocol release and this will cause additional complexity to eNB.

Proposal 1: Due to the reason listed above, we propose not to use this as only solution for handover beween eNBs with different RRC protocol release.  (Even for Rel-9 to Rel-8 interworking)
It was also proposed during RAN2#68 meeting that this solution should be adapted in Rel-9 timeframe for Rel-9 to Rel-8 handover as the solution may have only minor impact to the specifications and Rel-8 HeNB doesn’t support inbound mobility. However, RAN2 is not supposed to find a new inter-working solution per release. This will also increase eNB complexity because it has to use different solution per release. Thus we propose to agree on the solution which is feature proof and use that solution for all 3GPP releases.
Proposal 2: We propose to agree on one common solution for eNB interworking supporting different RRC protocol releases.  (i.e, One solution for all different combination of RRC protocol release)
During the previous discussion, it was asked how to use critical extension in the HandoverPreprationInformation message. To use this critical extension, it is true that the source eNB has to know whether the target supports critical extension or not. However it is not really clear in which case and for what purpose, extension container has to be used in RRC container. Besides, it has never been used in UMTS RRC. Thus we proposed that critical extension container in the HandoverPreparationInformation message shall not be used in the future. 

Proposal 3: Critical extension container shall not be used in the RRC container.
Also during the earlier discussion, it was asked how the target eNB reacts if the source eNB uses the spare value because the spare value is newly defined in the RRC protocol release of the source eNB. In Rel-9, we already have some examples.
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And this will happen more in the future because all spare values are supported to be used. Thus we propose if the target eNB cannot understand the value becase the spare value is used in the source side and contained in the RRC Container, the target eNB shall be able to choose one value among the ones it supports and include it in the handover command message.
Proposal 4: In case the source eNB is using spare value and the target eNB doesn’t understand the spare value, the target shall be able to choose one value among the values defined in the RRC protocol release of the target eNB.
3.2
Using a default configuration for a release 
If new IEs are introduced in the later release, as there should always be a mean to remove the IEs, the same logic can be used in the UE to remove the IEs. The solution and the benefit are well explained in [2]. 
However it seems that many companies are afraid of adapting a new approach. In any case, we prefer this solution than source reconfiguring solution due to the reasons listed in 3.1.
3.3
Full configuration signalling
Using full configuration signalling hasn’t been discussed much because enough description of the solution hasn’t been provided and it may have impacts to Rel-8 eNB behaviour. For instance, in Figure 1, for handover 1, 2, 4 and 5, delta signalling can be used while for handover 3, full configuration signalling shall be used. This logic can be generalized to any handover from the higher RRC protocol release to lower RRC protocol release. From UE point of view, it has to know whether full configuration signalling is used or delta signalling is used. For instance, in case of handover from Rel-10 to Rel-9, UE should know whether it should apply only the configuration included in the RRCConnectionReconfiguration message (i.e, full configuration signalling) or continue using the existing parameters and additionally change the configuration as in the RRCConnectionReconfiguration message (i.e, delta signalling). For this we believe one bit is needed in the RRCConnectionReconfiguration message. For intra Rel-8 handover, as network is always allowed to use delta signalling, full signalling indicator is not needed. For Rel-9 to Rel-8 handover, full signalling indicator is needed. However as this is only needed when UE performs handover from later-release-eNB to Rel-8 eNB, it is enough if this indicator is included in the Rel-8 extension but mandatory to Rel-9 or later release UEs.
To avoid any inter-operability problem, the meaning of full signalling indicator should be clear and there are a few possibilities.

1) in case UE receives full signalling indicator, UE releases all radio bearers including SRBs and setup new radio bearers based on the configuration in the RRCConnectionReconfiguration like inter-RAT handover to LTE case. Thus the COUNT will be reset and handover will be lossy. However as the scenario itself is not often, the lossy handover for this particular case should be acceptable and UE just reuses the procedure for the inter-RAT handover to LTE. 
2) in case UE receives full signalling indicator, UE keeps SRBs and COUNT but reconfigure rest of the DRB parameters according to the configuration in RRCConnectionReconfiguration. Thus in this case, full signalling indicator is rather “full reconfiguration of DRBs”. In this solution PDCP sequence number is kept.
To be able to use full configuration signalling, target eNB has to decide whether it can use delta signalling or has to use full configuration signalling during the handover preparation and to construct RRCConnectionReconfiguration message accordingly. This can be easily solved by indicating RRC protocol release of the source eNB in the HandoverPreparationInformation message during the handover preparation.
To make this full configuration signalling work even in Rel-8 environment, Rel-8 eNBs having Rel-9 neighbour eNB shall be upgraded to understand the RRC protocol release signalling from the source Rel-9 eNB and signal full configuration in the RRCConnectionReconfiguration message with full configuration indicator. However as this is only network upgrade, the addition can be implemented without impacting UEs in the field. 

This full configuration signalling has multiple benefits:
· It is very similar as UMTS relocation logic and simple. Thus the solution is future proof and it works in any RRC protocol release combination.

· As the handover and reconfiguration is done together, no additional delay in the handover is required. Thus the risk of dropping the call is less than source adapting target solution.
· Source eNB does not need to learn the RRC protocol release of the target eNB.

· UE behaviour is very clear because it just needs to follow the RRCConnectionReconfiguration message.

Also considering the benefit of full signalling, the effort for Rel-8 eNB is well justified. 
Thus we propose to adapt full configuration signalling as the solution for inter-RRC protocol releae handover and to include the full configuration indicator in the RRCConnectionReconfiguration message and the RRC Protocol Release in the HandoverPreparationInformation message.

Proposal 5: we propose to adapt full configuration signalling as THE solution for inter-RRC protocol releae handover and to include the full configuration indicator in the RRCConnectionReconfiguration message and the RRC Protocol Release in the HandoverPreparationInformation message.

4
Conclusion & Proposal
In this contribution, we discussed the old & important “Delta signalling across eNBs of different RRC protocol release” issue and proposed five proposals below.
Proposal 1: Due to the reason listed above, we propose not to use this as only solution for handover beween eNBs with different RRC protocol release.  (Even for Rel-9 to Rel-8 interworking)
Proposal 2: We propose to agree on one common solution for eNB interworking supporting different RRC protocol releases.  (i.e, One solution for all different combination of RRC protocol release)
Proposal 3: Critical extension container shall not be used in the RRC container.
Proposal 4: In case the source eNB is using spare value and the target eNB doesn’t understand the spare value, the target shall be able to choose one value among the values defined in the RRC protocol release of the target eNB.
Proposal 5: we propose to adapt full configuration signalling as THE solution for inter-RRC protocol releae handover and to include the full configuration indicator in the RRCConnectionReconfiguration message and the RRC Protocol Release in the HandoverPreparationInformation message.
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