[bookmark: OLE_LINK1][bookmark: OLE_LINK2]3GPP TSG GERAN #69                                                                                      GP-160206
St. Julian’s, Malta                                                                           Agenda item 7.1.5.1.2
15 - 19 February, 2016
Source: Nokia Networks

Comments on EC-EGPRS related
changes in 3GPP TS 45.005
[bookmark: _GoBack](update of GP-160179)

Introduction
At GERAN#68, a CR for introducing EC-EGPRS in 3GPP TS 45.005 was postponed [1]. An updated CR [2] and two concept papers [3] [4] were submitted to the present GERAN#69 meeting.
The sourcing company has a number of detailed comments which need further consideration (best dealt with in an offline session) and two fundamental topics for discussion in WG1 which are raised below in sections 2 and 3. 
Updates versus GP-160126 are marked in blue reflecting the outcome of the discussion in GERAN WG1 on the specific proposals.
Phase coherency requirements for EC-EGPRS
The current assumption is that inside the same TDMA frame, the blind physical layer transmissions shall be transmitted with coherent phase. One way of defining a corresponding performance requirement is based on checking the transmitter's phase trajectory against the definition of the phase coherency. However, this may not be the most useful criterion for a good performance of EC-EGPRS. The sourcing company would like to raise the question if performance criteria rather based on the objectives of the phase coherency, listed in below subsections, can result in more relevant requirements. 
0. Increase of the wanted signal level by IQ accumulation
The first objective of the phase coherency in the blind physical layer transmissions is that the receiver can add
the baseband signals of the burst repetitions inside the same TDMA frame with an appropriate time shift
to
the baseband signal of the first burst in that TDMA frame.
Due to the phase coherency, the wanted signal will add up constructively, and the signal level will increase by
· 12 dB in the case of 4 blind physical layer transmissions (EC-PDTCH and EC-PACCH) and
· 6 dB in the case of 2 blind physical layer transmissions (EC-RACH over 2 timeslots in case of Additional EC-RACH mapping [5]).
If each of the 4 or 2 bursts, respectively, fulfils the modulation accuracy targets and the power-versus-time mask, the combined signal can be assumed to do so as well. Hence it should be sufficient
· to perform an ideal IQ accumulation in the measurement instrument and
· to check that the Tx signal level increases as expected.
Since moderate phase errors will only have a minor impact on the gain by the IQ accumulation, the Tx frequency error need not be compensated.
After the IQ accumulation, the existing output power accuracy requirements in 3GPP TS 45.005 should be fulfilled with an output power target that is increased by
· 12 dB for 4 bursts and
· 6 dB for 2 bursts
compared with 3GPP TS 45.005 section 4.1.
This approach is proposed as alternative to the proposal in [4]. It is expected to be
· in line with the purpose of the IQ accumulation,
· rather easy to fulfil and
· relatively simple to implement in a measurement instrument.
Thus the following proposal is made.

Proposal 1: for verifying the transmitter coherency requirement, it is sufficient to perform an ideal IQ accumulation in the measurement instrument and to check that the Tx signal level increases as expected. Requirements in TS 45.005 and in conformance test specifications should be based on this verification method. 
Status: not agreed.

0. Cancellation of an unwanted overlaid CDMA subchannel by IQ accumulation with
       the wanted subchannel's Walsh-Hadamard code
The second objective of the phase coherency is that on the UL with overlaid CDMA, all unwanted sub-channels are suppressed. To this end, it is not sufficient to just check the phase because a mobile station's amplitude droop during the 4 subsequent bursts in the TDMA frame can also compromise the suppression by the overlaid CDMA. Again, it is possible to define a performance criterion based on the objective of the phase coherency. In this case it is a desired level decrease of the unwanted subchannel instead of a level increase of the wanted signal.
The suppression will be sensitive to the mobile station's frequency error. Hence it needs to be compensated, and to this end, a rule will have to be provided. For example, a linear regression per burst is already specified in 3GPP TS 45.005 section 4.6.1. From the slope of the linear regression line, a frequency error can be calculated for each burst. The frequency errors from the two or four bursts per TDMA frame can be averaged, and the average frequency error can be compensated before the IQ accumulation. If the code of the unwanted subchannel is (0,0,0,0), the IQ accumulation with the codes (0,1,1,0), (0,1,0,1) or (1,1,0,0) should result in a considerably (e.g. by 20 dB) lower power than the IQ accumulation with the unwanted subchannel's code (0,0,0,0). Such a performance requirement may be more meaningful for the overlaid CDMA than the proposal in [4].
Thus the following proposal is made.

Proposal 2: for verifying the transmitter coherency requirement in case of OLCDMA it is sufficient to reuse the power measurement method depicted in Proposal 1 by comparing the cumulated signal’s output power when using the same code in transmitter and measurement instrument with the cumulated signal’s output power when using a different code in transmitter and measurement instrument and requiring a minimum suppression in TS 45.005.  
Status: not agreed.
Rx performance tables
To simplify and speed up the standardization of the Rx performance tables, 3GPP GERAN should consider re-using existing requirements for EGPRS where this makes sense. Where needed, 3GPP GERAN should add meaningful new requirements for EC-EGPRS which are relevant for the Rx performance in the field.
0. Uplink (BTS)
There is a statement in [3], section 2.15: "The performance requirements are defined without RX diversity to be aligned with the requirements for EGPRS and simplify comparison of performance." However, the EC-EGPRS propagation profiles are different from those for EGPRS because of different speeds.
Reasons for specifying EC-EGPRS UL performance requirements with Rx diversity (as done for features EGPRS2 HSR and VAMOS) are:
· Rx diversity was a basis for the link budget calculation in the UL in the feasibility study 3GPP TR 45.820, resulting in a MCL of 164 dB.
· Rx diversity is expected to be supported at base stations (i.e. macro cells) foreseen to support EC-EGPRS deployment. Hence performance requirements based on RX diversity fit to the deployment in the field and have a much higher relevance than performance requirements for single antenna.
· Rx diversity helps to get more impressive sensitivity figures into 3GPP TS 45.005  EC‑EGPRS will look more attractive when compared with proprietary IoT solutions.
Thus the following proposal is made.
	
	Proposal 3: BTS RX diversity should be used for sensitivity performance requirements. For interference and OL CDMA performance requirements the use of BTS RX diversity is TBD.  
Status: agreed.
Furthermore, the following simplifications may be considered:
· The legacy EGPRS requirements for MCS-1 to MCS-9 – as far as the BTS supports them in EC-EGPRS – with all propagation profiles (i.e. including the higher velocities) apply also to the EC-PDTCH. New EC-PDTCH performance requirements are only introduced for MCS-1, and here for all coverage classes. If there is a larger coverage range with CC1 than with legacy EGPRS, this will be shown by the EC-PDTCH/MCS-1 performance.
Advantage: Less specification and testing effort by omitting new EC-PDTCH requirements for MCS-2 to MCS-9.
· For TU1.2iFH, 3GPP GERAN should check if the simulated performance is virtually the same for GSM850/GSM900 as for DCS1800/PCS1900, and if so, specify joint requirements.
Advantage: Less specification effort.
	Thus the following proposal is made.
Proposal 4: UL performance requirements for CC1 with MCS-2 to MCS-9, 	except MCS-5, can be omitted since already supported in EGPRS. 	Moreover performance requirements for TU1.2idFH for low band and high 	band should be jointly specified if justified.  
Status: agreed.
0. Downlink (MS)
If it can be assumed that EC-EGPRS MS which support 8-PSK use a chipset/platform that is designed to support also 8-PSK for legacy EGPRS, the legacy 8-PSK requirements will anyway be fulfilled.
With this prerequisite, simulation and standardization effort can be reduced by applying the legacy R99 requirements for MCS-5 to MCS-9 (with BTTI and without PAN, see 3GPP TS 45.005 tables 1c, 2c and 2g), except for the USF, also to EC-EGPRS MS that support 8-PSK. Further advantage: The testing effort for EC-EGPRS MS that support also EGPRS can be reduced.
Thus the following proposal is made.

	Proposal 5: 
	For EC-EGPRS devices supporting GMSK, DL performance requirements for CC1 with MCS-1 apply. For MCS-2/3/4 the legacy EGPRS requirements apply.
For EC-EGPRS devices supporting 8-PSK, DL performance requirements for CC1 with MCS-1 and MCS-5 apply. For MCS-2/3/4/6/7/8/9 the legacy EGPRS requirements apply. 
Moreover DL performance requirements for TU1.2idFH for low band and high band should be jointly specified if justified.   
Status: agreed.
Comments on [2]
In the embedded document, our further comments on [2] are shown by WinWord comments.
CONCLUSIONs
Specifying the phase coherency performance requirements based on the definition of the phase coherency leads to different requirements than specifying them based on the purpose of the phase coherency. We propose to proceed according to Proposal 1 given in section 2.1 and related to OLCDMA according to Proposal 2 given in section 2.2.
To show in the Rx performance requirements that the MCL target for EC-EGPRS is fulfilled, specifying new EC-EGPRS uplink performance requirements with Rx diversity will be helpful both for the sensitivity requirements and the interference requirements. We propose to proceed according to Proposal 3 given in section 3.1.
Furthermore, by re-using as many legacy EGPRS requirements as possible for the EC-PDTCH on uplink and on downlink, standardization and testing effort can be reduced. We propose to proceed according to Proposal 4 given in section 3.1 for UL and according to Proposal 5 given in section 3.2 for DL.
According to the sourcing company’s view the CR to 3GPP TS 45.005 [2] will need some corrections before it can be agreed.
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