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Discussion and decision
1.  Introduction
In RAN2#59bis, it was decided that UE specific priority control should be supported for inter-RAT mobility control in idle mode. However, it is yet undecided whether UE specific control for inter-frequency is based on absolute priorities or offsets. This paper discusses this issue and also attempts to clarify some of the open issues for inter-frequency/RAT mobility control in idle mode.
2. Discussion
Regarding the UE specific control for inter-frequency, there has been much debate about priority vs offset. Although the offset based approach would provide finer granularity of control in principle, for the reasons listed below, it is suggested that RAN2 adopts the priority based approach:

· Since the UE specific control information can be signalled upon TA updates, the control has a granularity of TA. It has been argued that using offsets would allow granular control, since the UE can consider also the offset values broadcast in each cell, i.e., both UE specific offsets and cell broadcast offsets can be incorporated into the reselection control. However, any vertical reselection during idle mode is futile, except the last one made before the UE establishes a call. That is, the motivation for camp load balancing is to have the UE already on the right layer when the UE establishes a call. Moreover, it may be possible that when the call is initiated, the UE is not on the right RAT and needs to be redirected, due to the service being requested. It is thought that TA granularity is sufficient.

· Vertical reselections during idle mode require the UE to measure inter-frequency neighbours and consumes considerable battery, as this has to be done in addition to intra-frequency measurements which are by default necessary.

· It has been argued that the offset can be set to “infinity,” and thus, the offsetting mechanism can also manage definite priorities. However, when multiple layers are set to “infinity,” the UE cannot decide which of them to really prioritise. Setting an absolute priority to each layer has a granular control in this respect.

· The priority approach is likely to harmonize well with CSG and MBMS prioritisation. In case of CSG or MBMS, the layer priorities can be set accordingly, and the rest of control principles can be quite similar (if not entirely the same).

· It was agreed in RAN2#59bis that for inter-RAT, the priority based approach shall be adopted. Having the same mechanism for the inter-frequency control would simplify specification.

Proposal 1:
The UE specific inter-frequency control should be based on absolute priorities, unless a significant benefit is identified for the offset based approach.
Whether the UE specific control information is created by the eNB or the MME has not been decided. For this control, it is thought that information about UE capability, subscription, and cell loading are necessary.

· In RAN2#59bis, RAN2 has agreed that the UE capabilities are stored in the MME and downloaded to the eNB at S1 context setup. This may as well include the subscriber type information. It is assumed that these information are made available to the eNB also in case of TA updates.
· The eNB is aware of the current loading of the co-located cells of the eNB, and also about the neighbouring cells if load information exchange over X2 is supported (currently being discussed in RAN3). In contrast, the MME is unaware of the cell loadings unless the load information is collected from the underlying eNBs at the expense of signalling and additional complexity.
Consequently, it is thought that the eNB has sufficient knowledge as to which frequency/RAT layer the UE is best served with.
Proposal 2: 
The UE specific control information is created by the eNB, and signalled as an optional IE in the RRC release message (which is also used at TA updates).
If the UE had been previously allocated valid UE specific priorities, it can be argued that the priorities are continued even after a TA update. However, such signalling optimisation should be avoided, since the load might be different in the new TA, and the priority signalling would consume only small overhead.
Proposal 3: 
The UE specific control information is discarded when the UE establishes an RRC connection. The UE is provided again the UE specific control information when the RRC connection is released, if necessary.
Moreover, since the load conditions may be temporal, it should be possible to set an expiry timer for the UE specific control information.
Proposal 4: 
An expiry timer can be signalled optionally as part of the UE specific control information. Upon expiry of the timer, the UE shall discard the UE specific control information and continue with the normal cell reselection procedure.
The UE specific control information would include a list of frequency layers/RATs that the UE should handle with specific priorities. However, the indicated frequency layers/RATs may not be necessarily available throughout the TA that the UE is now registered to, but only in certain parts of the TA. Then, it would be desirable if the UE stops the layer measurements if the given layers are not available in the vicinity. Hence, the UE should measure only the frequency layers/RATs that are indicated in system information of the current serving cell. For UTRAN and GERAN measurements, an NCL is needed for UE measurements as have been agreed in stage 2. The NCL cannot be sent by the UE specific control information, as the area scope of this information is the TA (or multiple TAs if the UE is registered to multiple TAs). Hence, the UE will have to obtain the NCL from the BCCH in each cell, while keeping to use the UE specific control information (priorities).
Proposal 5:
The UE has to measure only the frequency layers/RATs that are indicated by BCCH from the serving cell, even when UE specific control information indicates other frequencies/RATs. The priority for cell reselection is still based on priority indicated in UE specific control information.
In certain deployments, it may be useful that all the UEs are set with common priorities. For example, the operator may set a policy to camp all the UEs in UTRAN (or LTE), due to differences in the provided services or coverage. In such cases, it would be useful if priorities can be set by system information, so that UE specific signalling can be avoided. If both common and UE specific priorities are present, the UE specific priorities should be respected.
Proposal 6:
It should be possible to set priorities that apply commonly to all the UEs by BCCH. If both common and UE specific priorities are present, the UE specific priorities should be resepected.
3. Conclusions
The following proposals were made regarding inter-frequency/RAT idle mode mobility control:
Proposal 1:
The UE specific inter-frequency control should be based on absolute priorities, unless a significant benefit is identified for the offset based approach.

Proposal 2: 
The UE specific control information is created by the eNB, and signalled as an optional IE in the RRC release message (which is also used at TA updates).
Proposal 3: 
The UE specific control information is discarded when the UE establishes an RRC connection. The UE is provided again the UE specific control information when the RRC connection is released, if necessary.
Proposal 4: 
An expiry timer can be signalled optionally as part of the UE specific control information. Upon expiry of the timer, the UE shall discard the UE specific control information and continue with the normal cell reselection procedure.

Proposal 5:
The UE has to measure only the frequency layers/RATs that are indicated by BCCH from the serving cell, even when UE specific control information indicates other frequencies/RATs. The priority for cell reselection is still based on priority indicated in UE specific control information.
Proposal 6:
It should be possible to set priorities that apply commonly to all the UEs by BCCH. If both common and UE specific priorities are present, the UE specific priorities should be resepected.
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