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Discussion and decision
1 Introduction
Looking at WCDMA specifications [1], the descriptions for UE cell reselection behaviour is generally intended for  “camped normally” state. Although the UE also performs cell reselection procedure when the UE is in “camped on any cell” state, the specification does not seem to specify a framework for the cell reselection in “camped on any cell” state. Instead, the relevant requirements are spread over the specification.
We think it is important for an operator to minimize as much as possible the situation that their customers are limited with the service provided. In this document we propose a framework for the cell reselection and associated measurement behaviour in the “camped on any cell state”.
2 Discussions
2.1 Measurement Rules
The current WCDMA specification defines the Measurement Rules to minimize the measurement by the UE. Essentially the UE is allowed to omit the measurement if the quality of the serving cell fulfils particular criteria. In the TR [2], it was agreed that a similar mechanism is needed also for LTE.

One problem with the current measurement rules is that the common measurement rules are used for both “camped normally” and “camped on any cell state”. It is fair to say that in general the UE camping on an acceptable cell has higher probability of finding a suitable cell in a different frequency or a RAT. However normally the measurement rules prioritize the measurement of the intra-frequency over the inter-frequency and inter-RAT.
It is true that the specification talks about the UE internal trigger for measurement to find a suitable cell to meet the requirement specified in the performance requirement specification [3]. The problem here is that [3] does not mandate more than what is specified by the measurement rules.
Based on the discussion above, we propose to have separate measurement rules for the camped on any cell state. The alternative measurement rules can be based either on the separate set of Sintrasearch, Sintersearch and SsearchRAT parameters, or on a special pre-defined rules (e.g. always search, ignoring the S..search parameters).
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Figure-1:  Separate measurement rules for the camped on any cell state
Proposal 1:  To specify an “alternative” measurement rules to prioritize the inter-frequency and/or the inter-RAT measurement for camped on any cell state
2.2 Ranking process
In WCDMA, the UE only reads the access restriction related parameters (incl. PLMN-id, LAC/RAC) only for the highest ranked cell. This makes it impossible for the UE to take a “hard decision” in the ranking process based on the access restriction information of the candidate cells. As a result the current specification defines the UE behaviour to de-prioritize the undesirable frequency layer only after the ranking process.

To have more efficient ranking mechanism, it would be interesting if the UE reads the access restriction related information from the highest ranked cell for each frequency as part of measurement process or the begging of the ranking process. Then at the main ranking process, the UE can use the information to take a hard comparison to select a desirable frequency layer, rather than a soft comparison based only on radio quality.

Note that it is our intention that the normal “per frequency” Qoffset is still used to avoid the ping-pong effect.
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Figure-2:  Cell reselection process
Proposal 2:  To mandate the UE to read the access restriction information from the highest ranked cell for each frequency identified

Proposal 3:  To specify the ranking process that takes into account the access restriction information
2.3 Some exceptions
In this document, we treat the camped on any cell state as a state where the cell reselection process helps the UE to move away from the undesirable layer. However, if the UE is in the area of non-registered PLMN, the cell reselection based on the system information from that PLMN may not help. Instead the UE would have to rely on the HPLMN search behaviour, which is carried out through the initial cell search process in the physical layer.
Another exception is the barred cell. Since today the UE does not camp on a barred cell, the UE is not in the camped on any cell state. The UE may be able to use the cell reselection parameters from the barred cell and indeed it may help the UE to find another frequency layer where the UE may be able to camp normally. Of course it is not our intention to change the limitations that are applied to the UE with the barred cell (e.g. no emergency call).
Proposal 4:  To consider whether to allow the UE to use the cell reselection parameter of a barred cell
3 Conclusion

We proposed a framework for the cell reselection and associated measurement behaviour in the “camped on any cell state”. The proposal minimizes the situation that users are limited with the service provided by the operator. The proposed scheme helps the UE to find a suitable cell while in the camped on any cell state, which consists of the following proposals.
Proposal 1:  To specify an “alternative” measurement rules to prioritize the inter-frequency and/or the inter-RAT measurement for camped on any cell state
Proposal 2:  To mandate the UE to read the access restriction information from the highest ranked cell for each frequency identified

Proposal 3:  To specify the ranking process that takes into account the access restriction information
Proposal 4:  To consider whether to allow the UE to use the cell reselection parameter of a barred cell
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