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1 Introduction
Various topics related to paging handling have been discussed by Email [1]. However, topics related to paging channel selection and paging occasion have not been discussed yet. This paper studies necessity of paging channel selection and calculation method of paging occasions.
2 Discussion
Paging mechanism for UMTS
Paging message in RANAP includes “Permanent NAS UE identity” as a mandatory IE [2]. Because in case that more than a single PCH is defined in SIB, the UE and RNC shall select an SCCPCH from the ones listed in SIB 5 based on IMSI as follows [3]:








“Index of selected SCCPCH” = IMSI mod K,




where K is equal to the number of listed SCCPCHs which carry a PCH.

Moreover, paging occasion is also determined using IMSI as follows [3]:






Paging occasion = {(IMSI div K) mod (DRX cycle length)} + n*DRX cycle length,




where n = 0, 1, 2… as long as SFN is below its maximum value.
Paging mechanism for LTE

The interval of paging occasion is 10 ms in UMTS. In contrast, the TTI length in LTE is 1 ms and this provides a possibility of configuring the interval of paging occasions flexibly. A shorter interval of paging occasions can provide larger paging capacity, whereas a longer interval of paging occasions can provide less paging capacity. Therefore, it will be possible to avoid PCH selection in LTE if flexible configuration of the paging occasion interval is allowed.

Proposal 1: Paging channel selection is not needed in LTE if flexible interval of paging occasion is allowed.

From the security point of view, eNB should not use IMSI as much as possible. As such, it should be discussed whether the paging occasion can be calculated based on S-TMSI as an alternative to IMSI. The paging occasion may be determined using S-TMSI as follows:


Paging occasion = S-TMSI mod {DRX div (Interval of paging occasion)} + n*DRX cycle length.

If tracking area is updated after cell reselection, the UE is allocated a new S-TMSI and has to re-calculate the paging occasion using the new S-TMSI. Such re-calculation is not needed if IMSI is used to determine the paging occasion, regardless of a TA update. Re-calculation of paging occasion at each S-TMSI allocation would increase UE complexity. Nevertheless, to avoid signalling of IMSI over S1 and to avoid IMSI handling in the eNB, it is better in terms of security if the paging occasion is calculated based on S-TMSI instead of IMSI, provided that the re-calculation impact on the UE is small.
Proposal 2: Paging occasion should be calculated based on S-TMSI instead of IMSI, if the re-calculation impact on the UE is sufficiently small.
3 Conclusion
The paper discussed the paging mechanism for LTE.

We proposed the followings;
· Paging channel selection is not needed in LTE if flexible configuration of the paging occasion interval is allowed.
· Paging occasion should be calculated based on S-TMSI instead of IMSI, if the re-calculation impact on the UE is small.
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