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Introduction

An ad hoc meeting on BS classes was held Tuesday evening 19.00-21.20.
The following companies and organizations were present: Ericsson, Huawei, CATT, Nokia Siemens Networks, ZTE, DOCOMO, Alcatel-Lucent, Telecom Italia, NEC.
Agenda

1. MR BS simulations

2. E-UTRA Medium Range BS receiver requirements

3. MSR Medium Range BS Rx requirements (not covered)
4. E-UTRA Medium Range BS Tx requirements

5. MSR Medium Range BS Tx requirements (partly covered)
6. MSR Local Area BS Tx requirements (partly covered)
7. MSR Local Area BS Rx requirements (not covered)
1 MR BS simulations

1.1 Power control assumptions

R4-122411, "Clarification of uplink power control in TR36.942" (Huawei).

R4-122412, "UL power control for E-UTRA MR BS" (Huawei, CATT).

R4-123098, "Power control setting parameters for E-UTRA MR co-existence simulations" (Ericsson, ST-Ericsson).

	
	Ericsson
	Huawei, CATT

	Proposed micro PC3:  
γ

CLx-ile
	1
107 dB (with ISD=500 m macros)
112 dB (with ISD=1732 m macros)
	1
106 dB


DISCUSSION:

· R4-122411 can be noted.

· R4-122412: ALU comments that if we want to set the parameter, it is not so important to agree on it; It will anyway have to be adjusted based on scenario. Ericsson comments that the simulations where rerun with CL give very similar results; The exact wording of the TP may need revision. ALU:s view is that the TP is not needed. The TP will be circulated off-line for revision.

· R4-123098: The results with CL are very similar to the previous based on PL. Can be noted.

WAY FORWARD:

· The TP in R4-122412 will be revised and presented for approval.
1.2 REFSENS simulation results

NEW/REVISED:

R4-122297, "Updated REFSENS results for E-UTRA Medium Range BS" (ZTE).

R4-123083, "REFSENS simulation results for E-UTRA MR" (Ericsson, ST-Ericsson).

R4-123130, "REFSENS simulation results for E-UTRA to UTRA MR" (Ericsson, ST-Ericsson).
R4-123180, "Recommendations on reference sensitivity for E-UTRA Medium Range BS" (Alcatel-Lucent).
R4-122298, "TP of medium range BS reference sensitivity" (ZTE).  (Summary of simulations)
	REFSENS simulations
	CATT 
(R4-121502)
	Huawei 
(R4-121606)
	Ericsson 
(R4-123083, R4-123130)
	NSN 
(R4-121817)
	ZTE
(R4-122297)
	Alcatel-Lucent
(R4-123180)

	Limiting scenario
	E1b-2
	U1a
	E1b-1, E1b-2
	E1b-2
	E1b-2
	U1a

	Noise floor
	-95 dBm
@10 MHz
	-96.5 dBm
@5 MHz
	-93 dBm
@10 MHz
	-91 dBm
@5 MHz
	
	-91 dBm
@5 MHz

	Corresponding noise figure and desensitization
	9 dB
(4 dB desens.)
	11 dB
(6 dB desens.)
	11 dB
(6 dB desens.)
	17 dB
(12 dB desens.)
	11 dB
(6 dB desens.)
	11 dB
(6 dB desens.)

	Capacity loss for the limiting scenario
	3%
	2.5% 
	3%
	5%
	5%
	0.5%

	PC scheme 
victim

micro aggressor
	Sim. assumptions.
PC3
	UTRA PC
PC3 (CLx-ile=106 dB)
	PC1
PC1/PC3 (CLx-ile=107 dB
	PC2
PC2
	
PC3 (CLx-ile=107 dB) 
	
PC2


DISCUSSION:
· ALU comments that according to the assumptions, often 10 UEs need to be dropped per micro cell to get 3 active UEs. Ericsson agreed, UEs were dropped until there were 3 active UEs.
· R4-123130: Ericsson simulations did not show the degradation indicated in the Huawei papers. ALU asks for the fluctuation in the curves; These were due to the length of the simulations. Huawei asks why PC1 rather than PC3 was used. Ericsson comments that no difference was observed. 
· NSN did not submit any new results, since there was really not change going from PL to CL.

· R4-122297: ZTE demonstrates mainly the impact of the new PC parameters. 

· R4-123180: ALU comments that PC3 is really just PC1 with adjusted parameters.
WAY FORWARD:

· The set of simulations is presently complete and no more work is foreseen.
1.3 Blocking simulation results

NEW/REVISED: 
R4-123089, "Blocking simulation results for E-UTRA MR" (Ericsson, ST-Ericsson).
	Blocking simulations
	Huawei
(R4-120154)
	CATT 
(R4-121272)
	ZTE
(R4-121326)
	Ericsson
(R4-123089)
	NSN
(R4-121814)

	Maximum interfering signal level from simulations
	-35 dBm
	(-30 to ) -34 dBm
	-36.59 dBm
	-34.5 dBm
	-31 dBm

	CDF point used
	>99.99% (@ -30 dBm)
	99.99%
	99.99%
	99.98%
	99.99%

	Limiting scenario
	E2b-2
	E2b-2
	E2b-2
	E2b-1 & E2b-2
	E2b-1 & E2b-2


DISCUSSION:

· R4-123089: Ericsson’s resubmission with the new PC assumptions. ZTE asks how the results can be the same for E2b-1 and E2b-2. Ericsson responds that there were not that many simulation points, the blocking level would probably increase for larger cell sizes.
· ALU asks if anyone has tried doing blocking simulations with a UTRA adjacent system. Huawei responds that simulations were done for UTRA Macro to UTRA Micro. ALU comments that it cannot be done as stand-alone, since the micro E-UTRA system interference will have an impact.

WAY FORWARD:

· The set of simulations is presently complete and no more work is foreseen.

2 E-UTRA MR BS receiver requirements
2.1 Reference sensitivity
R4-121818, "Proposal for the E-UTRA and MSR Medium-Range Base Station REFSENS Requirement" (Nokia Siemens Networks).

R4-122298, "TP of medium range BS reference sensitivity" (ZTE).

R4-122434, "TP on Reference sensitivity for E-UTRA MR BS" (Huawei).’

R4-122635, "Text proposal on E-UTRA medium range BS reference sensitivity" (CATT).

R4-122792, "TP for MR E-UTRA BS Reference Sensitivity" (Ericsson).

R4-123190, "Text Proposal on reference sensitivity for E-UTRA Medium Range BS" (Alcatel-Lucent).
R4-123430, "LS on Status of the work on multicarrier BTS classes (GP-120699 Source: TSG GERAN WG1, To: TSG RAN WG4, Cc: )" (TSG GERAN WG1)

	
	NSN
	ZTE
	Huawei
	CATT
	Ericsson
	Alcatel-Lucent

	Noise figure and desensitization
	11 dB
(6 dB desens.)
	11 dB
(6 dB desens.)
	9 dB
(4 dB desens.)
	9 dB
(4 dB desens.)
	11 dB
(6 dB desens.)
	11 dB
(6 dB desens.)

	PREFSENS 
(5 MHz)
	-95.5 dBm
	-95.5 dBm
	-97.5 dBm
	-97.5 dBm
	-95.5 dBm
	-95.5 dBm


From GERAN LS: MR MCBTS reference sensitivity for is relaxed 6 dB for compared to WA MCBTS. 
· All proposals have the same FRC set as for WA and LA BS.
DISCUSSION:

· Huawei notes that simulations indicated 6 dB desense compared to macro, but notes that the results are based on 11 dBi antenna, while there may be lower gain antennas. The choice of 4 dB gives a margin. ALU argues that the aggressive PC1 may have to be used in the micro cell to compensate for path loss; For PC2 this does not happen; The 6 dB proposal is already a compromise between capacity loss and implementation. 

· CATT comments that some results with a different loss criteria would lead to 4 dB rather than 6 dB. ALU comments that the results depend on PC setting, also observed in the CATT results. Ericsson comments that all Ericsson results allow 6 dB for loss <3% for PC2.
· ZTE comments that the results will be dominated by the PC set. 

WAY FORWARD:

· Proponents plan to work out a way-forward off-line that covers both REFSENS and blocking. Further off-line discussions are encouraged..
2.2 In-band blocking

R4-121327, "TP on in-band blocking requirement for medium range BS" (ZTE).

R4-122438, "TP on in-band blocking for E-UTRA MR BS" (Huawei).
R4-122669, "Text proposal on E-UTRA medium range BS blocking level" (CATT).

R4-122796, "TP for MR E-UTRA and MSR BS In-band Blocking requirement" (Ericsson, Nokia Siemens Networks).

	
	ZTE
	Huawei
	CATT
	Ericsson, NSN, ALU, ZTE

	Interfering signal level
	-36 dBm
	-35 dBm
	-35 dBm
	-37 dBm

	Method of deriving level
	
From simulations
	From simulations, limited by level for LA BS.
	From simulations, limited by level for LA BS.
	From simulations, limited by the dynamic range window of WA BS.

	Wanted signal level
	PREFSENS + 6 dB
	PREFSENS + 6 dB
	PREFSENS + 6 dB
	PREFSENS + 6 dB


· All proposals have as interferer an E-UTRA signal (as for WA and LA BS)

DISCUSSION:

· NSN comments that if REFSENS is et lower, the blocking would also have to be lower.
· ALU agrees with Ericsson/NSN and that the REFSENS and blocking are tied together.

· CATT does not think that the numbers depend on each other from implementation (R4-122669). ALU comments that it is not only the AGC dynamic range that determines the limitation (as in TDD BS), it is the filtering (in FDD BS). NSN agrees with ALU; A driving factor is the RF filtering and larger filters do not easily fir in a micro BS form factor. ALU comments that the RF filtering can limit in-band blocking for a sub-band implementation.

· ZTE supports the E/NSN/ALU proposal. A compromise value could possibly be 5 dB. NSN could also agree to 5 dB, but would then like to have blocking at -38 dBm. CATT is concerned about the blocking level. NSN comments that we have to keep implementation in mind, whatever the simulations give. Huawei does not think he reasoning is proper, since the scenario for micro is different, the requirement should be implementation agnostic.
· ZTE ask to CATT and Huawei: for RFESENS it was pointed out that antenna gain may be below 11 dBi; This would then also impact the in-band blocking level. Man questions the usefulness of the results if the antenna gain would not impact the blocking results.
· Proposed by Ericsson, NSN, ZTE and Alcatel-Lucent to develop a “way-forward compromise”, based on 5 dB desensitization for REFSENS and the proposal for blocking in R4-122796. To be discussed further off-line.

WAY FORWARD:

· Proponents plan to work out a way-forward off-line that covers both REFSENS and blocking. Further off-line discussions are encouraged.

2.3 Narrowband blocking (and ACS)

R4-121800, "TP for MR E-UTRA BS ACS and narrowband blocking" (Ericsson).

R4-121825, "Proposal for E-UTRA and MSR Medium-Range BS Narrowband Blocking Requirement" (Nokia Siemens Networks).

R4-122436, "TP on ACS and narrowband blocking for E-UTRA MR BS" (Huawei).
R4-122986, "ACS and narrow band blocking requirement for E-UTRA medium range BS" (CATT).

[R4-122789, "MR E-UTRA BS requirements derived from REFSENS" (Ericsson).]
R4-122797, "TP for MR E-UTRA and MSR BS narrowband blocking" (Ericsson, Nokia Siemens Networks).

	NB blocking
	Huawei
	CATT
	Ericsson, NSN, ALU

	Interfering signal level
	-42 dBm
	-41 dBm
	-43 dBm

	Method of deriving level
	From UTRA MR narrowband blocking.
	Scaled from WA BS narrowband blocking, with the difference from WA to MR BS blocking (8 dB).
	Scaled from WA BS narrowband blocking, with the difference from WA to MR BS REFSENS (6 dB) to keep the dynamic range window.

	Wanted signal level
	PREFSENS + 6 dB
	PREFSENS + 6 dB
	PREFSENS + 6 dB


· All proposals have as interferer an E-UTRA 1RB signal (as for WA and LA BS).

	ACS
	Ericsson (R4-121800)
	NSN (R4-121825)
	Huawei
	CATT

	Interfering signal
	-42+Y dBm = -46 dBm
	-46 dBm
	-48 dBm
	-48 dBm

	Method of deriving level
	From reference sensitivity
	From reference sensitivity
	From reference sensitivity
	From reference sensitivity

	Wanted signal level
	PREFSENS + 11/8/6 dB
	PREFSENS + 11/8/6 dB
	PREFSENS + 11/8/6 dB
	PREFSENS + 11/8/6 dB


· All proposals have as interferer an E-UTRA signal (as for WA and LA BS).

DISCUSSION:

· The chair notes that the method used to derive NB blocking should be aligned with in-band blocking.
· ZTE had concerns on using dynamic range widow method. Ericsson commented that for ACS, there is an agreement to keep the selectivity and the dynamic range window, by all companies.

WAY FORWARD:

· The numbers for NB blocking should be tied into the RFESENS/blocking way-forward-paper.
ACS will be set by default when REFSENS is settled.
2.4 Receiver intermodulation

R4-122443, "TP on Rx intermodulation for E-UTRA MR BS" (Huawei).
R4-123001, "E-UTRA MR BS receiver intermodulation requirement" (CATT).

R4-122377, "Proposal for E-UTRA Medium-Range and MSR Receiver Intermodulation Requirement" (Nokia Siemens Networks, Ericsson).

	General Rx IM
	Huawei
	CATT
	Ericsson, NSN

	Interfering signal level
	-44 dBm
	-44 dBm
	-46 dBm

	Method of deriving level
	From UTRA MR Rx IM.
	Scaled from WA BS Rx IM, with the difference from WA to MR BS blocking (8 dB).
	Scaled from WA BS Rx IM, with the difference from WA to MR BS REFSENS (6 dB) to keep the dynamic range window.

	Wanted signal level
	PREFSENS + 6 dB
	PREFSENS + 6 dB
	PREFSENS + 6 dB


· All proposals have CW and E-UTRA interfering signals (as for WA and LA BS)
	Narrowband Rx IM
	Huawei
	CATT
	Ericsson, NSN

	Interfering signal level
	-44 dBm
	-44 dBm
	-46 dBm

	Method of deriving level
	From UTRA MR Narrowband Rx IM (-43 dBm), but limited by the E-UTRA LA BS level (-44 dBm).
	Scaled from WA BS Narrowband Rx IM, with the difference from WA to MR BS blocking (8 dB).
	Scaled from WA BS Narrowband Rx IM, with the difference from WA to MR BS REFSENS (6 dB) to keep the dynamic range window.

	Wanted signal level
	PREFSENS + 6 dB
	PREFSENS + 6 dB
	PREFSENS + 6 dB


· All proposals have CW and E-UTRA 1RB interfering signals (as for WA and LA BS)
DISCUSSION:
· The chair notes that the method used to derive Rx IMN and NB Rx IM should be aligned with in-band blocking.

WAY FORWARD:

· The numbers for Rx IM should be tied into the RFESENS/blocking way-forward-paper.

2.5 In-channel selectivity

R4-121801, "TP for MR E-UTRA BS In-channels selectivity" (Ericsson).

R4-122441, "TP on  in-channel selectivity for E-UTRA MR BS" (Huawei).
R4-122987, "In-channel selectivity requirement for E-UTRA medium range BS" (CATT).

[R4-122789, "MR E-UTRA BS requirements derived from REFSENS" (Ericsson).]
	In-channel selectivity
	Ericsson (R4-121801)
	Huawei
	CATT

	Wanted signal level (5 MHz)
	-100.0+Y dBm = -94 dBm
	-96 dBm
	-96 dBm

	Interfering signal level (5 MHz)
	-81+Y dBm = -75 dBm
	-77 dBm
	-77 dBm

	Method of deriving levels
	From Reference 
sensitivity
	From Reference sensitivity
	From Reference sensitivity


· All proposals have the same FRC set and interfering E-UTRA signal as for WA and LA BS.

DISCUSSION:

-
WAY FORWARD:

· The ICS limits will by default depend on REFSENS.
2.6 Receiver dynamic range
R4-121803, "TP for MR E-UTRA BS Receiver dynamic range" (Ericsson).

R4-122435, "TP on Receiver dynamic range  for E-UTRA MR BS" (Huawei).
R4-123000, "E-UTRA MR BS receiver dynamic range" (CATT).

[R4-122789, "MR E-UTRA BS requirements derived from REFSENS" (Ericsson).]
	In-channel selectivity
	Ericsson (R4-121803)
	Huawei
	CATT

	Wanted signal level (5 MHz)
	-70.2+Y dBm = -64.2 dBm
	-66.2 dBm
	-66.2 dBm

	Interfering signal level (5 MHz)
	-82.5+Y dBm = -76.5 dBm
	-78.5 dBm
	-78.5 dBm

	Method of deriving levels
	From Reference 
sensitivity
	From Reference 
sensitivity
	From Reference 
sensitivity


· All proposals have the same FRC set and AWGN interfering signal as for WA and LA BS.

DISCUSSION:

-
WAY FORWARD:

· The Rx dynamic range limits will by default depend on REFSENS.
3 E-UTRA Medium Range BS Tx requirements
3.1 Base station output power

R4-122294, "TP on output power requirement for E-UTRA MR BS" (ZTE).
R4-122413, "TP on Output power for MR BS" (Huawei).

R4-122780, "TP for MR and LA BS Output power" (Ericsson, , Nokia Siemens Networks).

R4-123366, "TP for output power of MR E-UTRA BS" (NTT DOCOMO).
R4-123430, "LS on Status of the work on multicarrier BTS classes (GP-120699 Source: TSG GERAN WG1, To: TSG RAN WG4, Cc: )" (TSG GERAN WG1)

	
	ZTE
	Huawei
	Ericsson, NSN
	NTT DOCOMO

	Maximum power
	38 dBm
	38 dBm
	38 dBm
	38 dBm

	Limitation over ports/carriers/frequency
	Option 4
(ports)
	Option 3
	Option 2
(carriers)
	Option 3

	Secondary choice 
(in discussions)
	Option 3
	
	E: Option 3
	


From GERAN LS: [38] dBm power agreed, over all carriers per port (Option 2). 
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DISCUSSION:

· CMCC informs through ZTE that they support Option 3.
· ALU can also support Option 3.

· Ericsson notes that different carrier powers can be declared for different RATs, even with Option 3.
WAY FORWARD:
· Option 3 is agreed for E-UTRA MR BS. R4-122413 to be presented for approval.
3.2 Operating band unwanted emissions

R4-122597, "E-UTRA medium range BS unwanted emission mask" (CATT, Huawei, ZTE).

R4-122785, "TP for MR E-UTRA BS Operating band unwanted emissions" (Ericsson, Nokia Siemens Networks).

	Mask property
	CATT, Huawei, ZTE
	Ericsson/NSN

	Mask limits
relation to BS power
	Relative
for P>31 dBm
	Relative
for P>28 dBm

	Generic properties 
(for channel BW)

	Separate masks for 
1.4, 3 and 5-20 MHz
	Same mask for all channel BW

	Limits: ACLR1 region
	Slope from E-UTRA mask
	Slope from E-UTRA masks (envelope of masks up to 1.8 MHz)

	Limits: ACLR2 region
	From E-UTRA ACLR2
	Limited by spurious limit (-15 dBm/MHz)  

	Limits: Spurious domain
	Extended from ACLR2 region, but never exceeds -15 dBm/MHz spurious limit. Also limited by a ‑25 dBm/MHz floor.
	Extended from spurious limit (-15 dBm/MHz) . Also limited by a ‑25 dBm/MHz floor.


DISCUSSION:

· CATT comments that there is no need to make the mask same as MSR, the combined generic mask will be tighter in the 1.8 to 5 MHz region; This is not consistent with real filters; Does not think it is a prerequisite to combine the masks, for WA BS a generic mask was anyway achieved. 

· NSN comments on the level of the CATT/Huawei/ZTE proposal in 1-4 MHz, where it is not consistent with European Category B levels. CATT does not see that regional requirement to be applicable to the spec as a generic limit. This should be sorted out off-line.
WAY FORWARD:

· Discussions on further compromise proposals to continue off-line.
4 MSR Medium Range BS Tx requirements
4.1 Base station output power

R4-122302, "TP for LA MSR BS Operating band unwanted emission mask" (ZTE).

R4-122413, "TP on Output power for MR BS" (Huawei).

R4-122780, "TP for MR and LA BS Output power" (Ericsson, , Nokia Siemens Networks). 
R4-123430, "LS on Status of the work on multicarrier BTS classes (GP-120699 Source: TSG GERAN WG1, To: TSG RAN WG4, Cc: )" (TSG GERAN WG1)
	
	Huawei
	Ericsson

	Maximum power
	38 dBm
	38 dBm

	Limitation over ports/carriers/frequency
	Option 3
	Option 2
(same as E-UTRA MR BS proposal)


From GERAN LS: [38] dBm power agreed, over all carriers per port (Option 2). 

DISCUSSION:

· Based on the discussion for E-UTRA MR BS, Option 3 is agreeable for MSR MR BS.
WAY FORWARD:

· Option 3 is agreed for E-UTRA MR BS. R4-122413to be presented for approval.
5 MSR Local Area BS Tx requirements
5.1 Base Station output power

R4-122780, "TP for MR and LA BS Output power" (Ericsson, , Nokia Siemens Networks).
R4-122450, "TP on output power for MSR LA BS" (Huawei).

R4-123195, "TP on output power requirements for MSR LA BS" (Alcatel Lucent).
R4-123430, "LS on Status of the work on multicarrier BTS classes (GP-120699 Source: TSG GERAN WG1, To: TSG RAN WG4, Cc: )" (TSG GERAN WG1)

	
	Huawei
	Ericsson, NSN
	Alcatel-Lucent

	Maximum power
	24 dBm
	24 dBm
	24 dBm

	Limitation over ports/carriers/frequency
	Option 3
	Option 2
	Option 4 ?
(ports)
Option 1? 3?


From GERAN LS: [24] dBm power agreed, over all carriers per port (Option 2) 
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DISCUSSION:

· Based on the agreement for MR E-UTRA and MSR BS, it was proposed by several companies to also have Option 3 for MSR LA BS.

· ZTE points out that the single-RAT E-UTRA specification has Option 4. Ericsson notes that the single-RAT UTRA specification has Option 3. We need to investigate the impact of making a choice for MSR LA BS that differs from single-RAT.

WAY FORWARD:

· Decision postponed. Contributions are encouraged to analyze the impact of choosing Option 3.
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