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1 Introduction
For the long DRX cycle solution (up to 40.96s), system information change is an important issue to be addressed. At the RAN2#89bis meeting, we proposed to reuse the legacy scheme to notify the UEs through the paging if the SIB is modified [1].
In this contribution, we will analyze the paging impact for our solution. 
2 Discussion
2.1 Solution for long DRX cycle

The network could configure a second PICH dedicated for the UEs supporting long DRX cycle. Considering that the long DRX cycle shall be used for idle and for connected mode, second PICH might be configured via SIB message, e.g. SIB5 and SIB5bis.
For paging occasion calculation, the existing formula could be reused. The calculation formula is as follows:

Paging Occasion=
{(IMSI div K) mod (DRX cycle length div PBP)} * PBP + n * DRX cycle length + Frame Offset


Where n = 0,1,2… as long as SFN is below its maximum value.
For the legacy UE, it will keep monitor the legacy PICH on the paging occasion.
For the UE supporting long DRX cycle, it will monitor the second PICH on the paging occasion calculated with the above formula, and the DRX cycle length shall be extended to 40.96 s.
2.1 Paging impact analysis

Impact to RAN
By reusing the legacy scheme, this solution will bring few impacts to current RAN specification. The DRX cycle length related configuration IE will be extended and the second PICH related configuration will be added. Moreover, according to the current specification, the notification of system information modification will be broadcast for the entire DRX cycle length. In order to support the long DRX cycle, the notification cycle will be extended to 40.96s. 
With the introduction of second PICH, it can further avoid the additional power consumption of legacy UEs to receive specific paging message which is actually for UEs with long DRX cycle, when the legacy UE and the UE with long DRX monitors the same PI. 

Besides, there are additional gains with the introduction of second PICH, such as, the paging capacity of a cell is increased, and network could implement some enhanced mechanisms over this second PICH specifically for small data device, e.g. coverage improvements as discussed in RAN1. 
Impact to SA
It is proposed to negotiate the long DRX in NAS signaling for idle and connected mode. The UE can indicate a preferred long DRX parameter, the SGSN replies with the configured DRX cycle length. The negotiation between the UE and the SGSN need not consider whether the long DRX cycle is supported by the RAN. The DRX periods are common for idle and connected mode.

The RAN will indicate the long DRX cycle info via either the system information message or dedicated signalling. If the long DRX cycle is supported, as per legacy mechanism, the UE will calculate the paging occasion but just using the negotiated long DRX cycle length. If not, the UE will use legacy DRX cycle length instead. The procedure of our long DRX cycle solution is seen in Figure 1.
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Figure 1 Procedure of long DRX cycle determination

In figure 1, the SGSN informs the RAN about the negotiated long DRX value via the paging message. Given the consideration that when the UE is in connected mode and there is only data transmission via the Iu, the paging procedure is not available for long DRX value inform. In this case, other RANAP procedure is needed for the SGSN to inform the RAN about the long DRX value.
· Idle mode

The SGSN buffers DL data until the RAB is assigned, which brings no modification to current SA specification except that the buffer time will be extended as the DRX cycle extends. 
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· Connected mode

When downlink data arrives in the SGSN for the UE in connected mode, the SGSN forwards the data to the RNC (similar as in legacy). 
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3 Conclusion

In this section, we analyze the paging impact for our solution. Since our solution for long DRX cycle brings few impacts to the RAN specification and it is positive in power saving and paging capacity, it is proposed to discuss the solution for long DRX cycle up to 40.96s.
Proposal: It is proposed RAN2 to discuss the solution for long DRX cycle up to 40.96s. 
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