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1 Introduction
Efficient use of PSM was extensively discussed in the last RAN2 meeting, however no consensus was reached on whether and if any what indication would be needed or suitable. In this contribution, we will further discuss this issue and provide a way forward.
2 Discussion
The issue is that RAN may not be aware whether a UE is configured with PSM, hence may keep a UE configured with PSM in connected mode for long periods. In this case, UE power saving potential may be lost since UE can only enter PSM after the RRC connection is released.
The concerned issue may happen in UMTS, i.e. URA_PCH, CELL_PCH or CELL_FACH state, since these states have been continuously enhanced since Rel-7 (e.g. simplify the state transition, reduce the latency, improve the bit rate, and reduce the UE power consumption) and it is very efficient to put UEs in those states. For LTE, this is not the case anymore, since generally eNB will not keep a UE in connected mode for long periods after traffic inactivity. This is because, for example, connected mode UEs may produce RRC signallings due to handover, and the current overload control mechanism (i.e. ACB/EAB, RRC connection reject) can’t be applied to connected mode UEs.
Proposal 1: Agree that the problem is only for UMTS (i.e. not for LTE).
To ensure that RRC connection could be timely released after traffic inactivity hence PSM could be used to its full potential, the following solutions could be considered:
1) Solution 1 - PSM configuration indication from SGSN to RNC:
With this solution, PSM configuration indication will be added in the e.g. Iu RAB Assignment Request message, then RNC will know the UE is configured with PSM so that it could timely release UE’s RRC connection after a traffic inactivity period.
2) Solution 2 - PSM configuration indication from UE to RNC:
With this solution, RNC will get the PSM configuration indication from the UE. To achieve this purpose, the current fast dormancy procedure (i.e. Signalling Connection Release Indication message with cause set to "UE Requested PS Data session end"), which is used by UE to request RNC to initiate a state transition to a battery efficient RRC state, could be reused.

Currently, even if the DRX cycle length in CELL_PCH/URA_PCH state is equal to or longer than the DRX cycle length in idle state, the UE could still request RNC to release its RRC connection. This is because UE still need to perform periodic cell/ura update in CELL_PCH/URA_PCH state which may not be so battery efficient. However, such behaviour is only allowed once, and if RNC refuses to release its RRC connection due to some reasons, further fast dormancy request from the UE is prohibited.
For a UE configured with PSM in CELL_PCH/URA_PCH state, since PSM is always more battery efficient than CELL_PCH/URA_PCH state, if RNC refuses to release its RRC connection after the reception of the first fast dormancy request, subsequent fast dormancy request should still be allowed. Apparently, this needs to enhance the current fast dormancy procedure.
3) Solution 3 - Assistance information about UE traffic pattern from SGSN to RNC:
In the SA2 LS [1], SA2 agreed to introduce some CN assistance information to assisted eNodeB parameters tuning, including UE activity information (i.e. averages of connected and idle mode time) and mobility information. UE configured with PSM is generally in the nature of infrequent data transmission/reception. With the assistance of the UE activity information, RNC could timely release UE’s RRC connection since RNC knows that the next traffic burst will arrive a long period after. However, so far the agreement is only for LTE, and whether the same CN assistance information is also applicable to UMTS is still FFS in SA2.
4) Solution 4 - SGSN originated Iu release:
With this solution, SGSN will initiate the Iu release after traffic inactivity if it intends to use PSM. RNC will in turn release the RRC connection. However, this solution can’t always solve the problem, for example, in the direct tunnel mode, SGSN is not aware of the user plane traffic status of the UE hence can’t appropriately initiate the Iu release.
Technically, all of solution 1, 2 and 3 are feasible. For solution 3, as SDDTE is a joint UMTS/LTE feature, it is natural that the same CN assistance information on UE activity information is applicable to both UMTS and LTE. If it is finally agreed by SA2, then we don’t need to consider other solutions anymore.
Proposal 2: Postpone the discussion until SA2 decision on CN assistance information for UMTS is made.
3 Conclusion

In this contribution, we further discussed the issue where UE power saving potential may be lost if RAN keeps the UE configured with PSM in connected mode for long periods, and we have the following proposals:
Proposal 1: Agree that the problem is only for UMTS (i.e. not for LTE).
Proposal 2: Postpone the discussion until SA2 decision on CN assistance information for UMTS is made.
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