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1 Background
One of the objectives of the “Power saving enhancements for UMTS” WID [1] is: 

· DRX enhancements in connected mode (i.e. CELL_PCH and URA_PCH)  (RAN2, RAN3, RAN4)

· DRX extensions up to a limit subject to SA2 approval: 

· RAN2 should liaise with SA2 working with the WID “Extended DRX cycle for Power Consumption Optimization”and further evaluate the proposed extension taking into account the SA2 feedback.An eDRX in Connected mode, i.e. CELL_PCH and URA_PCH state, was discussed during the study time phase
In RAN#68 it was agreed that the eDRX in connected for LTE is limited to 10,24 seconds:

Proposal 1a: 
RAN agrees that extended connected mode DRX cycle beyond 10.24 seconds is no longer pursued in the release-13 WI [1].

It is assumed that an eDRX in connected mode in LTE up to 10,24 seconds (legacy longDRX-Cycle <= 2,56 sec) does not have an impact on the CN (i.e. the UE is still assumed to be “reachable”) and CN procedures can work as in legacy (downlink data, MT SMS, NW initiated NAS procedures, location services, downlink data using HLCOM feature, etc). The CN procedures still work, perhaps with some additional delays or re-transmissions. For example a NW initiated NAS procedure is assumed to have a re-transmission timer value in the order of 6 – 8 seconds with a maximum number of re-transmissions up to 5. Thus a NW initiated NAS procedure may fail beyond 30 seconds latency, which should be avoided.
The SA2 work item [2] only covers Idle mode, i.e. CN changes for Connected mode are out of scope. SA2 does not intend to do any normative work for eDRX in connected mode. SA2 also indicates in LS about the connected mode eDRX [3]: 

· For UTRAN, it is advised that the maximum C-DRX value should take into account the fact that some NW originated NAS procedures fail after 30 seconds. Therefore, the maximum C-DRX cycle length adopted for Rel-13 should be sufficiently smaller than 30 seconds, and should consider possible delays due to lower layer errors recovery in a way that NW originated NAS procedure failure rate is not affected by introducing extended C-DRX.”

RAN2 should discuss further how to take the SA2 guidance into account in their work on connected mode eDRX in UMTS. 
2 Discussion

2.1 Way forward

There is a clear advantage to have a very long eDRX in PCH state, compared to Idle mode, due to the seamless upswitch to CELL_FACH, i.e. signalling overhead can be avoided. However an eDRX value e.g. up to an hour similar as in Idle mode, would have impact on the CN to work properly. It is proposed to follow the SA2 guidance and limit the eDRX in PCH state. More in particular, to avoid NW originated NAS procedure failure and allow L2 re-transmissions it is proposed:

Proposal 1: Introduce an extended DRX in CELL_PCH and URA_PCH (C-eDRX) up to 20,48 seconds.
Given the limited power saving gains that can be reached with an eDRX up to 20,48 seconds a simple solution is preferred. Furthermore given the limited increased from 5,12 seconds (maximum legacy DRX) to 20,48 seconds a “simple stretch” of the legacy DRX is considered feasible: 

Proposal 2: The C-eDRX solution is similar to the existing DRX in CELL_PCH/URA_PCH, but with a DRX cycle length of 10,24 or 20,48 seconds.

To avoid impact on legacy UEs when paging UEs in C-eDRX the use of a second PICH was discussed during the study item phase [4]. In the conclusions of TR 25.705 it was captured:

-
Long DRX (DRX < SFN limit):

-
With long DRX the battery life time is further improved compared to the legacy DRX. However the power savings are limited due to the limited sleep time duration (maximum 40 sec). The longer wake-up time from a deep sleep mode does not allow the UE to fully exploit the potential of deep sleep mode with long DRX. To avoid MIB reading a second PICH (but the same PCH) can be used to page the UE in long DRX for system information change. 

In case the DRX is only increased up to 10,24 or 20,48 seconds it can be discussed further if a second PICH is needed, i.e. during the study item phase it was assumed that the C-eDRX would be as long as the I-eDRX (e.g. < 1 hour). However when the maximum value of the C-eDRX is very limited the need for a second PICH is not that strong any more:
Proposal 3: There is no need to introduce a second PICH with a C-eDRX up to 20,48 seconds.

2.2 C-eDRX solution
In this section the potential signalling to configure an extended DRX in connected mode (C-eDRX) is discussed: 
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The proposed signalling includes the following principles:

· The UE can indicate support for extended DRX in PCH state by means of UE capability signalling. 

· If the UE indicates support for C-eDRX the RNC has the option to configure a C-eDRX in dedicated signalling. 

The C-eDRX configuration signalling proposal above is transparent to CN, i.e. there is no impact on CN because the C-eDRX is limited to 20 seconds: 
Proposal 4: RAN2 to discuss the signalling for C-eDRX.
3 Summary

RAN2 is kindly requested to discuss an extended DRX in CELL_PCH and URA_PCH:
Proposal 1: Introduce an extended DRX in CELL_PCH and URA_PCH (C-eDRX) up to 20,48 seconds.

Proposal 2: The C-eDRX solution is similar to the existing DRX in CELL_PCH/URA_PCH, but with a DRX cycle length of 10,24 or 20,48 seconds.

Proposal 3: There is no need to introduce a second PICH with a C-eDRX up to 20,48 seconds.

Proposal 4: RAN2 to discuss the signalling for C-eDRX.
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