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1
Introduction
In the EUTRAN it is open how the paging occasions are aligned in UEs and eNB’s. In this paper we show some different options and encourage discussion on the topic.  
From standby power consumtion point of view it is advantageous to have a specific Frame or even Subframe where the UE’s can check the paging when in LTE Idle Mode as already agreed in RAN2. In this paper we propose a method how to calculate paging DRX occasion of the UE by using IMSI, but without having IMSI as a such in the eNB due to security reasons.
2
DRX Paging occasions
2.1

Paging occasion equation

2.1.1
Parameters

Paging_Group_Count = 2**n, where n= Integer(0,1,2,3,4,5,6,7) requiring 3 bits where n is provided by System Information. In order to allow scenarios where lots of UEs are paged often it is good to have possibility to divide UEs into paging groups, thus avoiding very large paging messages.

IDLE_Mode DRX_period = 2**i, where i is provided by System Information or RRC signalling or RRC direct transfer messages.  i = Integer(3,,9) – requiring 3 bits. Thus the DRX cycle gets values 0.08, 0.16, 0.32, 0.64, 1.28, 2.56 and 5.12 seconds like in UTRAN. Note that Idle_Mode_DRX_period is a multiple of 10 ms and thus the DRX cycle length is 10 ms * IDLE_Mode_DRX_period.
2.1.2
Equation

In this equation, the full length SFN (12 bits – Exact length is FFS) is used, UE keeps the SFN synchronization to 12 bits of accuracy (radio frame based counter). As this equation just determines a radio frame of the possible paging, we would suggest either to fix the subframe(s) within the radio frame that is used for paging or alternatively system information broadcasts a parameter that defines in which subframe(s) of the radio frame paging message may be transmitted, thus reducing UE on time to minimum. 

The UE’s will determine their paging occasion based on a match of right and left side of the equation:
SFN mod IDLE_Mode_DRX_period == (IDLE_Mode_DRX_PERIOD div Paging_Group_Count)*(IMSI mod Paging_Group_Count)
Thus parameters that need to be transmitted on broadcast channel or through dedicated signalling for paging DRX purposes are:

n (3bits): Defines number of paging groups 

i (3bits): Defines Paging DRX cycle length

Purpose of the multiplier (IDLE_Mode_DRX_PERIOD div Paging_Group_Count) is to distribute the UE’s more evenly to the DL-SCH. Without it, all UE groups would be assigned to successive DL_SCH frames and this would make it more difficult for the scheduler to allocate DL-SCH U-Plane and C-Plane (in this case the PCH) to the DL-SCH. Note that this multiplier works only if it is larger or equal to 1.
If required instead of using fixed subframe in the radio frame for paging, an additional equation can be used to compute paging occasion in the subframe level. This can be done with similar equation as above but instead of using SFN we would just use 1…10 subframes of radioframe and another subgroup to divide UEs from radioframe level to subframe level e.g. SUBFRAMENUMBER == (IMSI mod Paging_subframe_count). And further adjustment can be accomplished by defining a continuous subset of the 10 subframes. The needed additional parameters are o (offset) and l (length of the continuous subset) = Paging_subframe_count. 
2.1.3
The use of IMSI in eNB

It has been decided that eNB is not a secure enough node to store the UE permanent NAS identity, thus to compute the right side of the equation in 2.1.2 the eNB needs to get the value e.g. IMSI128 = IMSI mod 128 as it can then be used to compute the IMSI mod Paging_Group_Count in eNB and yields the same result as with the full length IMSI. The value IMSI128 needs to be sent in a S1AP message in MME <> eNB interface. A liaison should be sent to RAN3 and SA3 and ask if the modulus operation with 128 is an acceptable method to keep the full length IMSI not known in the eNB. The eNB paging occasion equation in 2.1.2 is thus transformed into:

SFN mod IDLE_Mode_DRX_period == (IDLE_Mode_DRX_PERIOD div Paging_Group_Count)*(IMSI128 mod Paging_Group_Count)
3
Conclusion
In this paper we presented needed parameters and formula which determines the UE’s paging occasion based on the parameters and use of SFN synhronization between UE and eNB. We also propose a single PI-RNTI. If the paging approach presented here is seen as agreeable way forward we are happy to provide a TP for 36.304.
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