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1
Introduction

At RAN3#89bis RAN3 received a LS on paging coordination in extended idle mode DRX from RAN2 in R3-151838(R2-153914) [1]. Any related discussion was deferred to a later meeting where SA2’s response would be available.
At RAN2#91bis RAN2 further updated SA2 in R2-154991(R3-152429) [2] on

-
the agreement of introducing an H-SFN structure which extends the legacy SFN.

-
the agreement that the UE will monitor not only a single but one or more subsequent paging occasions within a time window. It is still FFS whether the UE has to monitor all or some of those paging occasions.
At this meeting, RAN3#90, we received the response LS in R3-152433/S2-153716 [3], in which SA2
-
confirms the extension of SFNs with H-SFNs.

-
assumes the EPC and the E-UTRAN being synchronised w.r.t. H-SFN timing

-
assumes that the MME computes the timing of the next paging occasion along the knowledge of the H-SFN timing and triggers paging in a timely manner

-
confirms that a PTW is configured by the MME in the UE via NAS

-
assumes that the MME takes the PTW into account for paging (retransmission) strategy

-
states that it is FFS whether eDRX related parameters shall be provided to the E-UTRAN at paging.

SA2 agreed CRs on 23.401 (S2-153671) [4] in and 23.682 (S2-153712) [5].
2
Discussion

The remaining open issue, as far as RAN3 is concerned, is the question whether it would be sufficient to allow the MME to determine the timing of paging occasion and send the PAGING message (with legacy IDLE DRX parameters only) in a timely manner

Looking at the effort spent in Rel-13 on paging optimisations that aimed at minimising the usage of network resources during paging, we should not exclude radio resources from this optimisation effort.
As the UE is obeying E-UTRAN broadcast information for the H-SFN, the concerned eNB should be in the position to verify whether the timing of paging execution chosen by the MME is within the time window for which the UE is configured to listen to paging occasions.

Proposal 1 In order to avoid unnecessary usage of radio resources for paging an eNB shall be in the position to verify whether the timing of paging execution chosen by the MME for paging the UE is within the time window configured for the UE. The eNB shall therefore receive with the PAGING message eDRX relevant parameters.
If we assume the MME to be in the sole responsibility of determining the proper timing for sending PAGING messages, it can be expected that the MME would send the PAGING message well in advance of the actual paging occasion. Being too close to the start of the PTW might result in missing the first paging occasions the UE would listen to, hence in useless power consumption on the UE side. Introducing a margin however, without being aware at E-UTRAN of the actual PO will result in unnecessary escalation of the paging scope in the majority of cases. It doesn’t sound like a very robust design if the performance of eDRX paging is dependent on the MME timing for sending PAGING messages.

Proposal 2 The eDRX paging concept shall not be made dependent on the timing of paging execution chosen by the MME.
eDRX introduces an extension of IDLE DRX from a legacy maximum of 10.24seconds to ~45 minutes.  If the E-UTRAN is left without any information about the UEs IDLE (e)DRX configuration, the eNB would apply all legacy (implementation specific) paging strategies and probably miss reaching the UE repeatedly, which would be an issue if the UE’s eDRX configuration is within the minutes range. We expect that eNBs would (have to) behave differently for eDRX enabled UEs.
Proposal 3 The eDRX paging concept shall allow diverse eNB implementations for eDRX enabled UEs.

As a peculiarity of the eDRX concept, a UE would need to listen to a couple of subsequent paging occasions. This is indicated by a paging time window related parameter. A first open issue is related to the UE behaviour, i.e. whether it should be mandated to listen to all configured paging occasions within that window. From a network point of view it would be not in line with the goals we try to achieve within the paging optimisation work if the UE is allowed to skip some of those paging occasions, as it can be expected, that the MME would increase the paging scope if the UE didn’t answer. It should be possible for the network to gather sufficient information to minimise the PTW to trade-off reachability and UE power consumption.

Proposal 4 Liaise with RAN2 to require the UE to listen to all configured paging occasions within the PTW to ensure optimum usage of network resources.

If an eNB receives PTW related information, the eNB behaviour should be clearly specified. In order to allow the MME to apply certain paging strategies, the eNB should be obliged to send the page at the earliest possible occasion.

Proposal 5 Upon receiving eDRX related parameters the eNB should page the UE at the earliest possible occasion.
3
Conclusion
The following is proposed.
Proposal 1
In order to avoid unnecessary usage of radio resources for paging an eNB shall be in the position to verify whether the timing of paging execution chosen by the MME for paging the UE is within the time window configured for the UE. The eNB shall therefore receive with the PAGING message eDRX relevant parameters.
Proposal 2
The eDRX paging concept shall not be made dependent on the timing of paging execution chosen by the MME.
Proposal 3
The eDRX paging concept shall allow diverse eNB implementations for eDRX enabled UEs.
Proposal 4
Liaise with RAN2 to require the UE to listen to all configured paging occasions within the PTW to ensure optimum usage of network resources.
Proposal 5
Upon receiving eDRX related parameters the eNB should page the UE at the earliest possible occasion.
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