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1 Background and objectives of email discussion

The open issues for the 2nd DRX in CELL_FACH can be divided into two topics:
· Fast dormancy

· DRX parameters (incl. value ranges)

These two topics are discussed in more detail in the following two chapters. 
2 Fast dormancy
During RAN2#78 there was a short discussion how to handle fast dormancy when the UE is in 2nd DRX operation in CELL_FACH, however there were no agreements. One of the options that were discussed was to apply similar criteria, as defined for CELL_PCH/URA_PCH, when the UE is allowed to send a fast dormancy request. Such requirement could look like:
· The UE in CELL_FACH state shall not send SCRI message including cause "UE Requested PS Data session end" when the UE is using a 2nd DRX cycle length equal or longer than the shorter CN domain specific DRX cycle length for the PS domain and CS domain.

However there were several contributions on fast dormancy (not specifically connected to the 2nd DRX in CELL_FACH) [1], [2], [3], [4], [5], [6] that were not treated in the last meeting. It was commented that when the existing fast dormancy rules would change, then they should also be applied accordingly for the 2nd DRX in CELL_FACH. This email discussion is not intended to address the existing fast dormancy or fast dormancy improvements, therefore it is proposed to agree on a working assumption that for the 2nd DRX operation in CELL_FACH similar rules as for the other DRX states should apply, but that further details need to be discussed. In case corrections to the existing fast dormancy rules are agreed, then most likely those corrections should also apply for the 2nd DRX operations in CELL_FACH.
Proposal 0: The UE shall apply similar fast dormancy rules as in other DRX states, when the UE is in 2nd DRX operation in CELLL_FACH. The details of these rules are FFS.
	Company
	Position/comments

	Ericsson/STE
	When the UE is configured with good 2nd DRX operations in CELL_FACH there is no reason for the UE to send fast dormancy requests (i.e. request to be moved to another RRC state) from a power consumption perspective. 

	Qualcomm
	We are fine with the application of fast dormancy rule as it exists today and as captured in the circulated 25.331 CR to second DRX in CELL_FACH. Any further enhancements to fast dormancy and its applicability to CELL_FACH should be considered on a case by case basis and should not be generalized as stated in the above proposal.

	NSN
	Agree with proposal 1. UE behavior can be similar as CELL_PCH state.

However we are already discussing to modify the existing FD criterias for Cell_PCH, so it may be better that if there is FD conditions included in 2nd DRX then we should be fixing the problems in the legacy FD clauses ( i.e. preventing multiple FDs from Cell_PCH/ 2nd DRX when DRX length is not uniform ).

	ZTE
	Agree with Ericsson/STE. 

	Renesas
	If the 2nd inactivity timer is configured to a long value (e.g. 20s) the power consumption might not be acceptable if the UE has detected FD condition while in the 1st DRX, so UE should be allowed to send FD request in this situation. It may be more straightforward to leave existing CELL_FACH rules untouched.

	ALU
	Agree


3 DRX parameters

There is a list of Rel-11 DRX parameters, to be discussed, for the 2nd DRX operation in CELL_FACH:

· 1st Inactivity timer T32x

· 1st Rx Burst Size

· 1st DRX cycle

· 2nd Inactivity Timer T32y

· 2nd Rx Burst Size

· 2nd DRX cycle 

In case of doubt, here is a picture explaining where these DRX parameters apply:
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Figure 1: Rel-11 DRX operations with 2nd DRX cycle.
There is one mandatory parameter to enable the 2nd DRX operations in CELL_FACH, and that is the 2nd DRX cycle (HS-DSCH second DRX cycleFACH). The other parameters are optional, i.e. can be configured when a different value is needed from the signaled Rel-8 DRX parameters. A maximum value of 5120 ms for the 2nd DRX cycle was agreed in RAN2#77:

Agreements:

· The second HS-DSCH DRX cycle has the maximum value of 5120 ms. 

· Other intermediate values (e.g. 640, 1280 and 2560 are FFS)

Furthermore it was agreed in RAN2#78 to introduce a 2nd Inactivity Timer T32y:
Agreements:

· We will introduction an independent (optional) 2nd Inactivity Timer T32y that triggers the use of the 2nd DRX cycle

In the following two subsections two categories of parameters (agreed parameters, and optional parameters) are discussed further. For the first category only the parameter value ranges need to be agreed.

3.1 Agreed parameters
The 2nd DRX cycle is a mandatory parameter to enable 2nd DRX in CELL_FACH, but the value range (except maximum value) has not been agreed. 
Proposal 1: The 2nd DRX cycle has a value of range of (640, 1280, 2560, 5120) ms.
	Company
	Position/comments

	Ericsson/STE
	The 2nd DRX in CELL_FACH should provide good power consumption. For other existing DRX states, the values 640, 1280 and 2560 are typically observed in the field. Values shorter than 640 do not provide good power consumption to the UE.

	Qualcomm
	Agree. Shorter values of DRX can also be achieved by means of the first DRX. In this sense, we do not see much gains allowing smaller values than 640ms 

	NSN
	Values are fine

	ZTE
	There are many factors determining the UE power consumption comprehensively, so the minimum value 640ms does not make sense alone, To allow more NW flexibility, we tend to have 160ms and 320ms in addition. 

	Renesas
	OK

	ALU
	Fine to agree this set


The 2nd Inactivity Timer T32y is used to enter the 2nd DRX cycle. As a reference the Rel-8 Inactivity timer has a value range of (100, 200, 400, 800) ms. The UE should enter slower into the 2nd DRX cycle, as this involves a larger delay before the UE can exit it again in case of DL data.
Proposal 2: The 2nd Inactivity Timer T32y has a value range of (2, 5, 10, 20) seconds
	Company
	Position/comments

	Ericsson/STE
	The UE enters the 1st DRX cycle in the order of msec, therefore the 2nd Inactivity timer should be in the order of seconds. The exact values can be further discussed. Comments welcome. 

	Qualcomm
	The proposed values for T32y seem to be too restrictive (on the higher side). We propose to add 500 ms and 1sec also in the above suggested value range.

	NSN
	Values are fine

	ZTE
	We don’t share the view that “UE should enter slower into 2nd DRX”, which may reduce the benefits of 2nd DRX.in practice. We suggest (500ms, 1s, 2s, 4s).  

	Renesas
	Agree with Qualcomm + ZTE that there should be shorter values possible.

	ALU
	Would rather see at least one shorter value than 2s.


3.2 Optional parameters

In this section the optional and not agreed parameters are discussed. There are two aspects to be discussed in each case:

· Do we agree that an additional optional Rel-11 DRX parameter is beneficial to have, such that values different from the Rel-8 DRX operations can be configured?

· If so, what is the parameter range for this parameter?

The remaining list of four parameters to discussed are:
· 1st Inactivity timer T32x

· 1st Rx Burst Size

· 1st DRX cycle

· 2nd Rx Burst Size

3.2.1 1st Inactivity timer T32x

With a 2-level DRX in Rel-11, it may be advantageous to enter the 1st DRX rather aggressively, because the cycle length is still rather short, and the latency to reach the UE is low, and then slower move into a long 2nd DRX. 

Proposal 3a: Introduce a 1st Inactivity timer T32x
	Company
	Position/comments

	Ericsson/STE
	Agree to have this optional parameter. 

The Rel-8 T321 timer has a value range of (100, 200, 400, 800) ms. It can be advantageous to move the UE more aggressively into the short 1st DRX. 

	Qualcomm
	Agree to having this optional parameter

	NSN
	There should be the possibility to have only 1 Rel-11 DRX, in this case This parameter is optional.

	ZTE
	Fine with the intention. However, NW does not need to indicate T32x explicitly; E.g., we may hardcode  T32x = 0.5* T321, then UE still can be informed about the value and enter 1st DRX  aggressively. Such method introduces dependency but saves SIB signaling if necessary.

	Renesas
	OK

	ALU
	OK. And therefore if new 1st DRX timer T32x is not configured then T321 is used


Proposal 3b: The 1st Inactivity timer T32x has a value range of (10, 20, 40, 80) ms.
	Company
	Position/comments

	Ericsson/STE
	The idea is to have the UE in short DRX while waiting for a network response. Thus the inactivity timer should be shorter than the expected RTT.  

	Qualcomm
	Agree with having smaller values but we have reservations about the value of 10ms for the 1st inactivity timer as this would not allow enough time for HARQ re-transmission(s) before the UE goes into DRX.

	
NSN
	Values are fine (same as Rel-8)

	ZTE
	(50, 100, 200, 400)ms

	Renesas
	20, 40, 80 should be OK – NW can also configure 100, 200, 400, 800 using legacy IE. 

	ALU
	We think that Qualcomm have a good point, therefore we think the shortest values should be 20ms.


3.2.2 1st Rx Burst Size
In the context of power consumption the Rx Burst Size is a critical parameter. In first instance the power consumption (i.e. radio on time) scales linearly with both cycle length and burst size. Therefore a long DRX cycle is equally important as a short burst size. But when the burst size becomes "small", at some point the power consumption does not scale linearly anymore, because the UE may not be able to complete the (intra-frequency) measurements within the Rx burst size. Furthermore the UE may need to perform inter-frequency and inter-RAT measurements outside the Rx burst as well when it wakes-up. Please note that the UE may not be required to perform measurements every time it wakes up dependent on the cycle length and the RAN4 measurement requirements.
Proposal 4a: Introduce a 1st Rx Burst Size
	Company
	Position/comments

	Ericsson/STE
	Agree to have this optional parameter. 

The Rel-8 Rx burst size range is (10, 20, 40, 80, 160) ms. When used with a short DRX cycle, this results in a radio on time that in some case can be between 25-50% which is unacceptably high. Therefore independent from the discussion on the actual value ranges, we think it is beneficial to have a separate 1st Rx Burst Size parameter.

	Qualcomm
	Agree to have this optional parameter

	NSN
	We don't see the need to change the Burst length for 1st DRX. 

	ZTE
	Agree.

	Renesas
	We haven’t seen any realistic analysis to justify shortening of Rx burst size. There is anyway some preparation for receiving (AGC settling, channel estimation etc) as well as any other action that has to be scheduled to the off part of the cycle (mobility measurements etc).  The table presented in STE previous discussion paper is I think simplistically working out On Time/Total  Timeto come up with a theoretical duty cycle without allowing for overheads. That was the reason we didn’t use shorter burst sizes in the first place in R8 cell FACH DRX, because the actual power saving that can be achieved is only marginal. 

	ALU
	Agree


Proposal 4b: The 1st Rx Burst Size has a value range of (2, 4, 8, 10) ms

	Company
	Position/comments

	Ericsson/STE
	The exact values are for discussion, but we do see benefits to have the possibility for an Rx Burst Size smaller than 10 ms.  

	Qualcomm
	Agree to have shorter 1st Rx Burst size with the value range of Proposal 4b.

	ZTE
	(4, 10, 20, 40)ms. We are concerned about 2ms Rx Burst size, which would chanllenge NB scheduling freedom.

	ALU
	Value range as proposed is fine.


3.2.3 1st DRX cycle

In Rel-8 there is a single DRX cycle, and in Rel-11 there will be two. The Rel-8 DRX cycle length used in the field is expected to be a (conservative) trade-off between latency and power savings. The two Rel-11 DRX cycles can be more "aggressive" in this respect, i.e. quickly move into shorter DRX (compared to Rel-8), and slowly moving into a longer DRX (compared to Rel-8). 
Proposal 5a: Introduce a 1st DRX cycle
	Company
	Position/comments

	Ericsson/STE
	Agree to have this optional parameter. 

With this parameter, the 2-level DRX can be configured more optimally.

	Qualcomm
	Agree to have this optional parameter

	NSN
	Agree that 1st DRX should be optional. 

However it is true that it should be possible to re-use the values of Rel-8 DRX in case the network wants to activate it. 

A possible signaling solution would be to have one optional parameter (e.g.  1st Inactivity timer T32x) and the other parameters can be MD (mandatory default ) and use Rel-8 DRX if not present

	ZTE
	Agree.

	Renesas
	OK

	ALU
	Agree


Proposal 5b: The 1st DRX cycle has a value range of (40, 80, 160, 320) ms
	Company
	Position/comments

	Ericsson/STE
	To some extend this parameters comes together with the (shorter) 1st Inactivity timer T32x. Value range can be discussed further, comments welcome. Perhaps the maximum value 320 ms is not needed.

	Qualcomm
	Agree to have 1st DRX cycle with the value range of Proposal 5b

	NSN 
	Values are OK

	ZTE
	(20, 40, 80, 160)ms.  For smaller 1st Rx Burst sizes such as 4ms, we tend to accompany them with smaller 1st DRX cycle.

	Renesas 
	OK

	ALU
	Agree with ZTE.


3.2.4 2nd Rx Burst Size

Motivation for this parameter is very similar as for the 1st Rx Burst Size. To obtain similar power consumption as in PCH states, a shorter burst size is required. 
Proposal 6a: Introduce a 2nd Rx Burst Size
	Company
	Position/comments

	Ericsson/STE
	Agree to have this optional parameter. 

The Rel-8 Rx burst size range is (10, 20, 40, 80, 160) ms. These values are rather large to be used with the 2nd DRX cycle, and not comparable with the PICH monitoring period in PCH states. Therefore independent from the discussion on the actual value ranges, we think it is beneficial to have a separate 2nd Rx Burst Size parameter.

	Qualcomm
	Agree to have this optional parameter

	NSN 
	We don't see the need to introduce smaller value than 10ms

	ZTE
	Fine with the intention. Similarly as suggested once, NW does not need to indicate 2nd RX Burst size explicitly; E.g., we may hardcode  2nd RX Burst size = 2*  1st  RX Burst size, then UE still can be informed about the value. Such method introduces dependency but saves SIB signaling if necessary.

	Renesas 
	OK

	ALU
	Agree


Proposal 6b: The 2nd Rx Burst Size has a value range of (2, 6, 10, 20) ms
	Company
	Position/comments

	Ericsson/STE
	The exact values are for discussion, but we do see benefits to have the possibility for a Rx Burst Size smaller than 10 ms.  

	Qualcomm
	Agree to have shorter 2nd Rx Burst size with the value range of Proposal 6b.

	NSN
	We don't see any benefit for shorter burst size. The gain on UE power is not very clear and it removes scheduling flexibility on network side.

	ZTE
	(8, 20, 40, 80)ms.

	Renesas 
	Agree with NSN – it would be beneficial to have a better idea of the benefit before introducing shorter burst size (i.e. same reasons as for proposal 4a).

	ALU
	We think we need don’t need so many shorter values (i.e. <10ms). And could maintain either (40 or 80) of the larger values from Rel8. 


4 Summary of email discussion and conclusions
There was good email response of this email discussion (seven companies replied), and many proposals seem to be agreeable as is, or with minor corrections.
Below I have tried to categorize the proposals of chapter 3 into "agreeable for (most) companies", "agreeable with minor correction", "mixed opinions" and "open issues":

4.1 Agreeable for (most) companies
Proposal 1: The 2nd DRX cycle has a value of range of (640, 1280, 2560, 5120) ms:
· One company expressed wish for 160ms and 320ms as well
Proposal 3a: Introduce a 1st Inactivity timer T32x:
· Some companies commented that the 1st Inactivity Timer T32x should be optional, i.e. when omitted only the 2nd DRX cycle is used.
Proposal 5a: Introduce a 1st DRX cycle:
· Some companies commented that the 1st DRX cycle should be optional, i.e. when omitted only the 2nd DRX cycle is used.
Proposal 6a: Introduce a 2nd Rx Burst Size:
· All companies agreed to have a 2nd Rx Burst Size

4.2 Agreeable with minor corrections:

Proposal 2: The 2nd Inactivity Timer T32y has a value range of (2, 5, 10, 20) seconds:

· Most companies would like to see shorter values for the 2nd Inactivity Timer T32y. One company suggested (500ms, 1s, 2s, 4s)
Proposal 3b: The 1st Inactivity timer T32x has a value range of (10, 20, 40, 80) ms. 

· Most companies find the value range of the 1st Inactivity timer T32x too short. The lowest value of 10 ms might not give enough time for HARQ retransmissions before going into DRX. One company proposed (20, 40, (60,?) 80).
Proposal 5b: The 1st DRX cycle has a value range of (40, 80, 160, 320) ms:

· Two companies proposed (20, 40, 80, 160) ms

4.3 Mixed opinions
Proposal 0: The UE shall apply similar fast dormancy rules as in other DRX states, when the UE is in 2nd DRX operation in CELLL_FACH. The details of these rules are FFS:

· Some companies agreed with the proposal. One company commented that further enhancements to fast dormancy should be considered on a case by case basis. One company commented that corrections to the existing fast dormancy rules are being discussed. One company commented that when the 2nd Inactivity Timer is long, the UE should be allowed to send fast dormancy request. 

Proposal 4a: Introduce a 1st Rx Burst Size and Proposal 4b: The 1st Rx Burst Size has a value range of (2, 4, 8, 10) ms:
· Some companies agreed with the proposal to introduce an optional 1st Rx Burst Size and the proposed values. However one company did not see the need, and another companies did not see a realistic use case of this. One company questioned the need for a 2 ms burst size.
Proposal 6b: The 2nd Rx Burst Size has a value range of (2, 6, 10, 20) ms:
· Quite similar responses as for the 1st Rx Burst Size. 
4.4 Other issues that were discussed
· Coupling with E-DCH feature and need for “DL data interrupts DRX” Boolean 

· Need for 25.304 CR (rapporteur of 25.304 expressed no strong opinion)

· The inequalities in section 8.5.49x of 25.331 may need to be updated if it is agreed to have HS-DSCH first Rx burstFACH , HS-DSCH second Rx burstFACH shorter than one radio frame (10ms)

· “PRACH fallback” and “2nd DRX” interaction:
· When the UE falls back to R99 PRACH does it go out of DRX?
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