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1 Introduction
In RAN # 95 bis, following agreements were made for UEs in lightly connected [1].

In RAN # 96, following working assumption reached a consensus [2]:


As we known, DRX may be used for lightly connected UEs to reduce power consumption. Till now, the configuration of the DRX hasn’t been discussed extensively. In this document, the issue of paging DRX configuration, e.g. DRX cycle etc, for UEs in lightly connected is discussed taking into account the above agreements.

2 Discussion
In current LTE system, a UE may use Discontinuous Reception (DRX) in idle mode and some parameters such as DRX cycle are used to calculate PO/PF. According to [3], DRX cycle is determined by the shortest of the UE specific DRX value, if allocated by upper layers, and a default DRX value (32, 64, 128 and 256 radio frames) broadcast in system information. If the UE specific DRX is not configured by upper layers, the default value is applied. 

While in lightly connected mode, the RAN based paging mechanism is accept, and in the RAN2#95bis meeting, it was agreed that the RRC RAN-initiated paging message is defined reusing (with extensions if necessary) legacy RRC paging message. Then a RAN based paging DRX configuration, e.g. DRX cycle, can be configured to satisfy different requirements such as mobility, QoS and traffic pattern of different UE. And similarly to paging message, we think the RAN based paging DRX configuration can also be defined a similar way as the legacy paging DRX configuration. 
Observation 1: A RAN-based paging DRX cycle can be configured on a per UE basis to satisfy their different requirements such as mobility, QoS and traffic pattern.

Generally, the legacy DRX related configuration (e.g. DRX cycle) and parameters (i.e. UE specific DRX and default DRX) can be reused the same as before for lightly connected UEs as fall-back to the CN-based paging procedure may be  needed from RAN-initiated paging. Thus, as described above, new parameters may be needed according to the new defined RAN based paging mechanism to satisfy different requirements such as mobility, QoS and traffic pattern of different UE, for example, some UEs may requiring smaller delays for faster access or UEs may want to use their preferred parameter values to be paged. Thus we suggest considering a new parameter which we can call the UE preferred DRX cycle in the new defined RAN based paging mechanism.
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Figure 1: Legacy UE specific paging DRX
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Observation 2: During the legacy UE specific DRX configuration negotiation for paging, the UE sends its preferred DRX cycle to the MME.

Alike the legacy NAS UE specific DRX configuration for paging, the RRC UE specific DRX configuration for paging may be selected by lighted connected UE itself or by the RAN. For example, when the lightly connected UE is still in connected state, it can report its preferred DRX cycle to the RAN and the RAN can save it so as to use the value for the UE after it enters in lightly connected state. Besides that, to accommodate the diversity of service more better,  even a result of  negotiation between UE and network may be needed. Specifically, the negotiation procedure can be described as follows: a UE in lightly connected state selects and reports DRX cycle to RAN via RRC signaling, and the RAN may make some adjustment, then the adjustive value sends to the UE via RRCConnectionRelease message. Alternatively the network can also request a DRX cycle from the UE. The following figures give the signaling procedures for the negotiation of RAN-based paging DRX cycle between the UE and the eNB.
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Figure 2: RAN-based paging DRX cycle negotiation procedure
Proposal 1: RAN2 is kindly requested to discuss the following negotiation procedures for the RAN-based paging DRX cycle:
· Alternative 1: The UE sends its preferred RAN-based paging DRX cycle to the network.
· Alternative 2: Upon the request from the eNB, The UE sends its preferred RAN-based paging DRX cycle to the network.

Proposal 2: If the RAN-based paging DRX cycle is not configured in RRCConnectionRelease message, the UE uses it reported RAN-based paging DRX cycle as a default UE-specific RAN-based paging DRX cycle.
3 Summary 
According to the analysis given above, we have the following Observations and Proposals:
Observation 1: A RAN-based paging DRX cycle can be configured on a per UE basis to satisfy their different requirements such as mobility, QoS and traffic pattern.
Observation 2: During the legacy UE specific DRX configuration negotiation for paging, the UE sends its preferred DRX cycle to the MME.

Proposal 1: RAN2 is kindly requested to discuss the following negotiation procedures for the RAN-based paging DRX cycle:

· Alternative 1: The UE sends its preferred RAN-based paging DRX cycle to the network.

· Alternative 2: Upon the request from the eNB, The UE sends its preferred RAN-based paging DRX cycle to the network.

Proposal 2: If the RAN-based paging DRX cycle is not configured in RRCConnectionRelease message, the UE uses it reported RAN-based paging DRX cycle as a default UE-specific RAN-based paging DRX cycle.
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For the RAN-initiated paging occasion calculation, the preferred UE ID is "IMSI mod x" design (similar to legacy paging calculation), as per option d) in R2-166688.


The RRC RAN-initiated paging message is defined reusing (with extensions if necessary) legacy RRC paging message, as per option a) in R2-166688.





Working assumption: Resume ID will be used in the RAN initiated paging message. UE needs to check both the S-TMSI and Resume ID in the paging message.
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