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1
Introduction

Currently it seems to be unspecified in RAN2/CT1 how UE specific paging DRX cycle is signaled. And also the usage has not been discussed to great extent – When it was decided that this kind of behaviour would be nice for E-UTRAN the argumentation was that similar thing is used in UTRAN and thus usable also in the E-UTRAN. But in fact this argumentation was incorrect – NW cannot give in UTRAN a UE specific DRX, but what is defined in the legacy is the possibility for the UE to request a different paging cycle compared to the one given in the broadcasted parameters. The request procedure may happen either in the RAU REQUEST or ATTACH REQUEST procedures [24.008]. 
Following IE is included in the ATTACH REQUEST [24.008]:

10.5.5.6
DRX parameter

The purpose of the DRX parameter information element is to indicate whether the MS uses DRX mode or not.

The DRX parameter is a type 3 information element with a length of 3 octets.

The value part of a DRX parameter information element is coded as shown in table 10.5.139/3GPP TS 24.008.
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	DRX parameter IEI
	octet 1

	SPLIT PG CYCLE CODE
	octet 2

	CN Specific DRX cycle length coefficient
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	non-DRX
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	octet 3


Figure 10.5.122/3GPP TS 24.008: DRX parameter information element

Table 10.5.139/3GPP TS 24.008: DRX parameter information element

	SPLIT PG CYCLE CODE, octet 2

	The octet contains the binary coded value of the SPLIT PG CYCLE CODE. The SPLIT PG CYCLE value is derived from the SPLIT PG CYCLE CODE as follows:

	
	

	0
	704 (equivalent to no DRX)

	1 to 64
	1 to 64, respectively

	65
	71

	66
	72

	67
	74

	68
	75

	69
	77

	70
	79

	71
	80

	72
	83

	73
	86

	74
	88

	75
	90

	76
	92

	77
	96

	78
	101

	79
	103

	80
	107

	81
	112

	82
	116

	83
	118

	84
	128

	85
	141

	86
	144

	87
	150

	88
	160

	89
	171

	90
	176

	91
	192

	92
	214

	93
	224

	94
	235

	95
	256

	96
	288

	97
	320

	98
	352

	
	

	All other values are reserved and shall be interpreted as 1 by this version of the protocol.

	

	SPLIT on CCCH, octet 3 (bit 4)

	

	0
	
	
	
	Split pg cycle on CCCH is not supported by the mobile station

	1
	
	
	
	Split pg cycle on CCCH is supported by the mobile station

	

	non-DRX timer, octet 3

	Bit

	3
	2
	1
	
	

	0
	0
	0
	
	no non-DRX mode after transfer state

	0
	0
	1
	
	max.  1 sec non-DRX mode after transfer state

	0
	1
	0
	
	max.  2 sec non-DRX mode after transfer state

	0
	1
	1
	
	max.  4 sec non-DRX mode after transfer state

	1
	0
	0
	
	max.  8 sec non-DRX mode after transfer state

	1
	0
	1
	
	max. 16 sec non-DRX mode after transfer state

	1
	1
	0
	
	max. 32 sec non-DRX mode after transfer state

	1
	1
	1
	
	max. 64 sec non-DRX mode after transfer state

	

	CN Specific DRX cycle length coefficient, octet 3

Bit

	8
	7
	6
	5
	Iu mode specific

	0
	0
	0
	0
	CN Specific DRX cycle length coefficient not specified by the MS, ie. the system information value 'CN domain specific DRX cycle length' is used. (Ref 3GPP TS 25.331)

	0
	1
	1
	0
	CN Specific DRX cycle length coefficient 6

	0
	1
	1
	1
	CN Specific DRX cycle length coefficient 7

	1
	0
	0
	0
	CN Specific DRX cycle length coefficient 8

	1
	0
	0
	1
	CN Specific DRX cycle length coefficient 9

	

	All other values shall be interpreted as "CN Specific DRX cycle length coefficient not specified by the MS " by this version of the protocol.

	

	NOTE:
In Iu mode this field (octet 3 bits 8 to 5) is used, but was spare in earlier versions of this protocol.


Regarding the inclusion of the IE following is stated:

4.7.3.1.1
GPRS attach procedure initiation

In state GMM-DEREGISTERED, the MS initiates the GPRS attach procedure by sending an ATTACH REQUEST message to the network, starts timer T3310 and enters state GMM-REGISTERED-INITIATED. 

The MS capable of both Iu mode and A/Gb mode or only of A/Gb mode shall include a valid P-TMSI, if any is available, the P-TMSI signature associated with the P-TMSI and the routing area identity associated with the P-TMSI in the ATTACH REQUEST message. If there is no valid P-TMSI available, the IMSI shall be included instead of the P-TMSI and P-TMSI signature.

The MS shall also indicate within the DRX parameters whether it supports the split pg cycle option on CCCH. The optional support of the split pg cycle on CCCH by the network is indicated in SI13 or PSI1. Split pg cycle on CCCH is applied by both the network and the MS when the split pg cycle option is supported by both (see 3GPP TS 45.002 [32]).

In Iu mode, if the MS wishes to prolong the established PS signalling connection after the GPRS attach procedure (for example, the MS has any CM application request pending), it may set a follow-on request pending indicator on (see subclause 4.7.13).

-------------- in the RAU request procedure --------------------
9.4.14.3
DRX parameter

This IE shall be included if the MS changes the access network from GSM to UMTS, or the MS wants to indicate new DRX parameters to the network.

So in fact all parameters seem to have been optional for the UE except when UE moves from GSM to UMTS NW, when UE has to give these parameters to the NW. But in the UTRA specifications it seems that only CN domain specific parameter is applied (rest of parameters seem to be GERAN specific). As in EUTRAN we only have one CN domain it seems to be that this feature is not required. Additionally as the REL8 specifications needs to be closed in near future we propose to close this open item by removing possibility to signal “UE specific paging DRX”. If required it can be reintroduced in the REL9.

3
Conclusion and Proposal
We propose to remove possibility to utilize UE specific paging DRX as this has not been possible in UTRAN/GERAN. In the attached TP (for both 36.331 and 36.304) we have captured this. Additionally it would be required to inform CT1 on the decision.

Beginning of 1st Text Proposal

5.2.2.9
Actions upon reception of SystemInformationBlockType2
Upon receiving SystemInformationBlockType2, the UE shall:






1>
if the IE mbsfn-SubframeConfiguration is included:

2>
consider that no other DL assignments occur in the MBSFN subframes indicated in the IE mbsfn-SubframeConfiguration:

1>
TBS

End of 1st Text Proposal

Beginning of 1st Text Proposal to 36.304
7.1
Discontinuous Reception for paging
The UE may use Discontinuous Reception (DRX) in idle mode in order to reduce power consumption. One Paging Occasion (PO) is a subframe where there may be P-RNTI transmitted on PDCCH addressing the paging message. One Paging Frame (PF) is one Radio Frame, which may contain one or multiple Paging Occasion(s). When DRX is used the UE needs only to monitor one P-RNTI per DRX cycle.

PF and PO is determined by following formulae using the DRX parameters provided in System Information:

PF is given by following equation:

SFN mod T= (T div N)*(UE_ID mod N)
Index i_s pointing to PO from subframe pattern defined in 7.2 will be derived from following calculation:

i_s = floor(UE_ID/N) mod Ns

System Information DRX parameters stored in the UE shall be updated locally in the UE whenever the DRX parameter values are changed in SI. If the UE has no IMSI, for instance when making an emergency call without USIM, the UE shall use as default identity UE_ID = 0 in the PF and i_s formulas above.
The following Parameters are used for the calculation of the PF and i_s:

-
T: Range of DRX values 32, 64, 128, 256 radioframes. 
-
nB: 4T, 2T, T, 1/2T, 1/4T, 1/8T, 1/16T, 1/32T. 

-
N: min(T,nB)

-
Ns: max(1,nB/T)

-
UE_ID: IMSI mod1024.

IMSI is given as sequence of digits of type Integer(0..9), IMSI shall in the formulae above be interpreted as a decimal integer number, where the first digit given in the sequence represents the highest order digit.

For example:


IMSI = 12 (digit1=1, digit2=2)

In the calculations, this shall be interpreted as the decimal integer "12", not "1x16+2 = 18".
End of 1st Text Proposal
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