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Introduction

A first ad hoc meeting on MSR BS requirements was held Monday evening (agenda item 1-3) and a second ad hoc was held Tuesday afternoon (agenda item 4-5).
The following companies and organizations were present in the first ad hoc: Ericsson, Alcatel Lucent, CATT, Huawei, Motorola, Nokia Siemens Networks, BMWi, T-mobile, ZTE, CMCC, Fujitsu, Vodafone, Powerwave, Kathrein, TeliaSonera
AGENDA (based on RAN4 agenda):
1. Overall aspects (7.5.1)
2. MSR Scenarios (7.5.2)
· Foffset, RAT for BC3

· Frequency bands and arrangements 

3. Transmitter characteristics (7.5.3)
· Operating band unwanted emissions (UEM) for BC1 

· Operating band unwanted emissions (UEM) for BC2

· FCC requirements for unwanted emissions 

· Operating band unwanted emissions (UEM) for BC3 

· Spurious emissions (6.6.2)

· Transmitter IM 

· MSR power definitions
· Output power dynamics
4. Receiver characteristics (7.5.4)
· In-band selectivity and blocking 
· Out-of-band blocking
· Rx intermodulation
· Rx spurious emissions
· Reference sensitivity
· Rx dynamic range 

· Characteristics of interfering signals

5. Other (7.5.5)
· Manufacturers declaration
· Relation between minimum and test requirements 
· MSR Single RAT requirements

First ad hoc meeting (Monday evening)
1 Overall aspects (7.5.1)
Input contributions to RAN4#51: None.
2 MSR Scenarios (7.5.2)
Input contributions to RAN4#51: 
[1] R4-091543, "TP for adding Foffset,RAT for band category 3" (CATT). (Approval)

[2] R4-091669, "MSR BS Frequency bands and arrangements" (Nokia Siemens Networks). (Approval)

[3] R4-091853, "TP on FDD multi-RAT scenarios for BC 1&2 (TR ch 5.2)" (Ericsson). (Approval) [Not available]
[4] R4-091854, "TP on Frequency bands (BC 1&2) (TR ch 5.1.1)" (Ericsson). (Approval)
2.1 Foffset, RAT for BC3 [1]

· For E-UTRA BW>5 MHz, Foffset,RAT = BWchannel/2 is proposed

· For E-UTRA 1.4 and 3 MHz, Foffset,RAT =BWchannel/2+200kHz is proposed.
· For UTRA TDD (TD-SCDMA only),  Foffset,RAT =BWchannel/2+200kHz is proposed.

Discussion: 
· For TD-SCDMA, the intention is Foffset,RAT =1.6/2+200 kHz = 1 MHz. UTRA TDD 3.84 and 7.68 Mcps to be added.

Way forward: 

The TP in [1] will be revised.
Discussion of Foffset, RAT for BC2 and BC3 is also under agenda item 3.1 and 3,2 below.
2.2 Frequency bands and arrangements (5.1.1) [2,4]
· Proposals to add references to and discussion of existing arrangements for E-UTRA, UTRA and GSM in 5.1.1 [2,4]

Discussion:

· Both text proposals show seemed agreeable and could be merged without conflicts.
Way forward: 

NSN will combine [2] and [4] into a merged TP.
3 Transmitter characteristics (7.5.3)
Input contributions to RAN4#51 on UEM:
[5] R4-091541, "Discussion for operating band unwanted emission of band category 3" (CATT). (Discussion) [Revised in [14]]
[6] R4-091542, "TP for operating band unwanted emissions of band category 3" (CATT). (Approval)

[7] R4-091711, "Operating band unwanted emissions for Band Category 2" (Nokia Siemens Networks). (Discussion)

[8] R4-091795, "Operating band unwanted emission for Band Category 2" (Alcatel-Lucent). (Approval)

[9] R4-091836, "TP on Background discussion for UEM for BC1 (TR ch 6.6.1)" (Ericsson). (Approval)

[10] R4-091837, "TP on Operating band unwanted emission (UEM) for BC2 (TR ch 6.6.1)" (Ericsson). (Approval)

[11] R4-091839, "TP on FCC requirements for unwanted emissions (BC1 & 2)  (TR ch 6.6.1)" (Ericsson). (Approval)

[12] R4-091950, “TP on Operating band unwanted emission (Cat 2) (TR ch5.2.2 & ch 6.6.1)” (Huawei). (Approval)
[13]  R4-091951, “TP on Operating band unwanted emission for GSM single RAT operation(Cat 2)(TR ch6.6.1)” (Huawei). (Approval)
[14] R4-092000, "Discussion for operating band unwanted emission of band category 3" (CATT). (Discussion)
Input contributions to RAN4#51 on other transmitter requirements:
[15] R4-091544, "TP for spurious emission of band category 3" (CATT). (Approval)

[16] R4-091670, "MSR BS transmitter intermodulation (BC1)" (Nokia Siemens Networks). (Approval)

[17] R4-091774, "Spurious Emission requirement of MSR category 3(TD-SCDMA and LTE TDD)" (TD Tech). (Approval) [Withdrawn]
[18] R4-091835, "MSR output power definitions" (Ericsson). (Approval)

[19] R4-091838, "TP on protection of uplink operating band (BC1 & 2) (TR ch 6.6.2)" (Ericsson). (Approval)

[20] R4-091840, "TP on Output power dynamics (BC1 & 2) (TR ch 6.3)" (Ericsson). (Approval)

[21] R4-091841, "Transmitter Intermodulation (BC1 & 2)" (Ericsson). (Discussion)

[22] R4-091842, "TP on Transmitter Intermodulation (BC1 & 2) (TR ch 6.7)" (Ericsson). (Approval)
3.1 Operating band unwanted emissions (UEM) for BC1 (6.6.1)
· Discussion paper on how limits were agreed [9] (left-over from Seoul meeting)

Way forward:

There were no objections in the ad hoc. The paper in [9] will be presented for to the plenary for approval.
3.2 Operating band unwanted emissions (UEM) for BC2 (6.6.1) [7,8,10,12,13]
3.2.1 Status

· Foffset, E-UTRA: BWchannel/2 for all channel BW [7,8,10,12]

· Foffset, UTRA: 2.5 MHz [7,8,10,12]
· Foffset, GSM: 

· 200 kHz [10], second option in [7] for operating band edges.
· 300 kHz [7,8]
· 400 kHz [12]

· UEM mask shape: 

· UTRA mask, except first 130 kHz with shape from 5 dBm down to -14 dBm (with Foffset, GSM =200 kHz), but only when GSM or E-UTRA 1.4/3 MHz on outermost carrier [7]

· UTRA mask, except first 200 kHz with shape from -6 dBm down to -14 dBm (with Foffset, GSM =300 kHz) [7]
· UTRA mask only the (with Foffset, GSM =300 kHz) [8]
· UTRA mask only the (with Foffset, GSM =400 kHz) [12]
· IM attenuation limits:

· Proposed to include for multi-RAT operation with GSM based on MCBTS GSM [7,8]
· Proposed to include for single-RAT GSM operation based on MCBTS GSM [8,13]

· Mask values in spurious domain: Same -15 dBm/1 MHz for Category A/B and below/above 1 GHz [7,8,10,12]

3.2.2 Discussion

· For 300 kHz offset as proposed in [8], there are some concerns to meet the UTRA mask at the RF bandwidth edge for GSM and 1.4 and 3 MHz E-UTRA. Mask levels may need to be considered.
· In general, the meeting considered the 200 kHz and 300 kHz choices for Foffset, GSM  to be the main options. The choice would be based on careful consideration of all scenarios.

· For GSM and 1.4/3 MHz E-UTRA carriers, there will need to be a more relaxed limit than the UTRA mask at the RF bandwidth edge.

· IM Attenuation requirement for GSM in multi-RAT operation are left ffs.

3.2.3 Way forward

· Proponents will attempt to merge the proposals in [7], [8], [10] and [12] off-line into a common TP.
· General agreement that existing IM attenuation and Wideband modulation apply for GSM single RAT as in [13].
3.3 FCC requirements for unwanted emissions [11]

· Do not include FCC requirements, only have a purely informative reference (Option 1, as in GSM specs) [11]

Discussion:

· The ad hoc meeting concluded that the choice of how to express FCC requirements may depend on the scenario and the final choice of Foffset, RAT .
Way forward:
The decision on Option 1 or 2 in [11] is deferred until we have agreed Foffset, RAT. Option 3 is discarded. 
3.4 Operating band unwanted emissions (UEM) for BC3 (6.6.1) [5,6,14]
3.4.1 Status and discussion

· Foffset, E-UTRA = BWchannel/2 for BW≥5 MHz, BWchannel/2+200 kHz for BW=1.4 or 3 MHz.
· Foffset, UTRA = BWchannel/2+200 kHz (for TD-SCDMA)

· UEM mask shape: UTRA mask (same as for BC1)
· Mask values in spurious domain: -15 dBm/1 MHz for Category A/B? (as in BC1)
3.4.2 Discussion
· Proposal would apply also for UTRA 3.84 Mcps. 
· UEM for UTRA 7.68 Mcps is ffs.
3.4.3 Way forward

· Revised TP to be worked out off-line.
3.5 Spurious emissions (6.6.2) [15,17,19]
3.5.1 Status and discussion

· Apply for BC3 the same co-ex and co-location limits as for BC1 and BC2 (based on SM.329) for frequencies >10MHz from RF bandwidth edge [15] 
Apply for BC3 the same mandatory limits as for BC1 and BC2 (based on SM.329) for frequencies >10MHz from RF bandwidth edge [17] (Document withdrawn, not discussed in ad hoc meeting.)
· Apply protection of the BS uplink band as in existing specs: [19]
1. -96 dBm/100 kHz for BC1
2. -98 dBm/100 kHz for BC2
3.5.2 Discussion

· It was noted that unsynchronized TDD is not covered yet. This can be remarked in an editorial comment.

· It was argued that it is not logical to have different requirements in BC1 and BC2. Since the BC2 limit is based on a multiple interferer scenario that does not seem completely relevant, the -96 dBm figure is a better choice for both BC1 and BC2.
3.5.3 Way forward

· The proposal in [15] is agreed by the AH for BC3. Unsynchronized TDD in the same band is not treated, this will be added in the TR as an editorial comment by the Rapporteur.
· For uplink protection, the -96 dBm limit will be applied for both BC1 and BC2, with an editorial comment added regarding the GSM limit and how it was derived (in 45.050 Annex B.1.1.5). GERAN should give feedback to this. The TP in [19] will be revised.
3.6 Transmitter IM (6.7) [16,21,22]
3.6.1 Status
· For BC1, re-use existing UTRA and E-UTRA requirements, which are merged well aligned [16,21,22].

· Use E-UTRA interferer [16]

· Use UTRA or E-UTRA interferer [21,22]

· For BC2,
· Have the same requirement as for BC1, applicable for all RATs [21,22]

· Have in addition a CW requirement (as in GSM), applicable for  all RATs [21,22]
· GSM intra-BS IM is kept as single RAT GSM requirement [21,22]

3.6.2 Discussion

· It was commented that since E-UTRA has slightly lower PSD, it may be less challenging. The other aspect is peak-to-average power ratio, which makes E-UTRA more challenging.

· The requirement will also have to be applicable for all BS configurations. The proposal in [16] seems to limit it to the outermost signal as wanted signal. This is ffs.

· It was clarified that the intention in [22] is to have the CW interferer only for BC2. 

· It was noted that CW has the highest PSD, and that E-UTRA would then be the better choice for the wideband interferer.

3.6.3 Way forward

· A merged TP will be drafted from [16] and [22] by Ericsson, based on the discussion.
3.7 MSR power definitions (6.2) [18]
3.7.1 Status
· EVM and emission limits to be met at all power configurations [18]
· Power parameters

1. Maximum total power [18]

2. Maximum power per RAT [18]
3. Maximum number of carriers per RAT [18]
4. Maximum power per carrier [18]

5. Maximum supported power difference between carriers [18]

3.7.2 Discussion
· The AH meeting agreed on the proposal in [18].
· The proposal on manufacturer’s declaration needs to be updated with the proposal.
3.8 Output power dynamics (6.2) [20]
· Have Tx dynamics only as MSR single-RAT requirement for E-UTRA, UTRA and GSM [20]
Way forward: 
The meeting agreed to the proposal in [20].
Second ad hoc meeting (Tuesday afternoon)

A second ad hoc meeting on MSR BS requirements was held Tuesday afternoon (agenda item 4-5).
The following companies and organizations were present in the first ad hoc: Ericsson, Alcatel Lucent, Huawei, Motorola, Nokia Siemens Networks, BMWi, ZTE, Vodafone, Powerwave, Kathrein.
4 Receiver characteristics (7.5.4)
Input contributions to RAN4#51bis: 
[23] R4-091521, "Text proposal on characteristics of the interfering signals" (Nokia Siemens Networks). (Approval)

[24] R4-091522, "Text proposal on blocking" (Nokia Siemens Networks). (Approval)

[25] R4-091523, "Text proposal on dynamic range" (Nokia Siemens Networks). (Approval)

[26] R4-091524, "Text proposal on intermodulation" (Nokia Siemens Networks). (Approval)

[27] R4-091525, "Text proposal on narrowband blocking" (Nokia Siemens Networks). (Approval)

[28] R4-091526, "Text proposal on narrowband intermodulation" (Nokia Siemens Networks). (Approval)

[29] R4-091527, "Text proposal on reference sensitivity level" (Nokia Siemens Networks). (Approval)

[30] R4-091775, "Blocking requirement of MSR category 3(TD-SCDMA and LTE TDD)" (TD Tech). (Approval) [Withdrawn]
[31] R4-091843, "TP on ACS/in-band blocking (BC 1 & 2) (TR ch 7.4)" (Ericsson). (Approval)

[32] R4-091844, "Rx Intermodulation (BC 1 & 2)" (Ericsson). (Discussion)

[33] R4-091845, "TP on Rx Intermodulation (BC 1 & 2) (TR ch 7.7)" (Ericsson). (Approval)

[34] R4-091846, "TP on Rx dynamic range (BC 1 & 2) (TR ch 7.3)" (Ericsson). (Approval)

[35] R4-091847, "TP on Receiver sensitivity  (BC 1 & 2) (TR ch 7.2)" (Ericsson). (Approval)

[36] R4-091848, "TP on Rx spurious emissions (BC 1 & 2) (TR ch 7.6)" (Ericsson, Nokia Siemens Networks). (Approval)

[37] R4-091952, ”TP on In-band  blocking and Receiver intermodulation for GSM single RAT operation(Cat 2) (TR ch7.4 & ch 7.7) ” (Huawei). (Approval)
[38] R4-091953, “Discussion on ACS requirement for Band Category 1” (Huawei). (Approval)        
4.1 In-band selectivity and blocking (7.4) [24,27,30,31,37]
4.1.1 Status
· In-band blocking for BC1

UTRA interferer,


-43 dBm,
7.5 MHz from edge [24]

[UTRA/E-UTRA 5 MHz] interf,
-40 dBm, 
7.5 MHz from edge [31]
· In-band blocking for BC2

Same as for BC1, but only for UTRA and E-UTRA [20]
Same as for BC1, for all RATs, including GSM at Prefsens+3dB [31]

· Narrowband blocking for BC1

1RB E-UTRA interferer, 

-49 dBm, 
240-340 kHz from edge [27]

1RB E-UTRA interferer, 

-49 dBm, 
from 340 kHz from edge [31]

· Narrowband blocking for BC2
Same as for BC1, for all RATs, including GSM at Prefsens+3dB [31]

GSM blocking based on CW kept as MSR single RAT requirement [31,37]
· ACS requirement for BC1
Not really needed. If specified, use UTRA interferer, -52 dBm, 2.5 MHz from edge [31]

Needed, because of spectrum re-growth from IIP3 after Rx filter [38]

4.1.2 Discussion

· UTRA and E-UTRA interferers will be used with “diversity” across requirements.
· For blocking, there were different view whether the UTRA scenario (with higher UE power) or the E-UTRA was the best to base a generic requirement on

· One view was that coupling loss could be different in <1 GHz. 
· It was pointed out that ECC report 131 allows higher transmitted power in the 2.6 GHz band, based on technology neutrality in the band.

· On the other hand, for the UMTS900 TR, 80 dB was used based on rural scenarios.

· The NSN proposal covers more operating bands than the Ericsson proposal.

· A merged blocking proposal could use UTRA and 7.5 MHz offset, tentatively [-40/-43] dBm interferer level.

· For NB blocking, the offsets in the NSN proposal are the same as in 36.104 for E-UTRA.

· The NB blocking power level is aligned between proposals. Interfering signal type can be E-UTRA 1 RB.

· For BC1, the offsets from NSN proposal can be taken in brackets, to be reviewed until next meeting. For BC2, the offset for GSM is set to 340 kHz. 

· For BC2, the Ericsson proposal with the same requirements as in BC1 for all RATs, plus GSM single RAT based on GERAN limits is agreeable.

· For ACS, Huawei argued that spectral re-growth will make an ACS requirement necessary. NSN argument for not keeping ACS is that it is not needed, since it is covered by other Rx requirements. The ACS issue for BC1 is left ffs.
4.1.3 Way forward

· Blocking proposals in [24] and [31] will be merged by NSN, with [-40/-43] dBm as interferer level. In BC2, the wideband requirement will be also for GSM multi-RAT (PREFSENS is an open issue).
· NB blocking proposals in [27] and [31] will be merged by NSN, with -49 dBm as interferer level.
· The MCBTS GSM narrowband blocking requirement will remain as single-RAT  requirement.

· The ACS requirement is ffs.
4.2 Out-of-band blocking (7.5) [30]
· Blocking for co-location in BC3 [30]

· Same +16 dBm requirement as for BC1 and BC2, applicable for GSM co-location [30]
Document withdrawn, not discussed in ad hoc meeting.
4.3 Rx Intermodulation (7.7) [26,28,32,33]
· Rx intermodulation (wideband) for BC1

· CW+E-UTRA interferer,

-52 dBm,
RAT-dependent, IM-products on signal [26]

· [UTRA/E-UTRA 5 MHz] interf,
-48 dBm, 
RAT-dependent, IM-products on signal [32,33]

· Rx intermodulation (wideband) for BC2
· Same as for BC1, but only for UTRA and E-UTRA [26]
· Same as for BC1, for all RATs, including GSM at Prefsens+3dB [32,33]

· Narrowband Intermodulation for BC1

· CW+1RB E-UTRA interferer, 
-52 dBm, 
RAT-dependent, IM-products on signal [28]

· [UTRA/E-UTRA 5 MHz] interf,
-52 dBm, 
RAT-dependent, IM-products on signal [33]

· Narrowband blocking for BC2
· Same as for BC1, for all RATs, including GSM at Prefsens+3dB [32,33]

· GSM Rx intermodulation based on CW kept as MSR single RAT requirement [32,33]
Discussion:
· Ericsson will merge the proposals in [26] and [33] for Rx IM and in [28] and [33] for NB IM, in the same way as for blocking and NB blocking, by keeping both values in brackets. Principles for offsets are the same in the two proposals. The details of deriving the offset are different.
· The final proposal for BC2, based on same requirements as in BC1, will depend on the choice of FoffsetRAT. Hopefully, this can be concluded later in the meeting.

· Existing MCBTS GSM single-RAT requirement remains.

4.4 Rx spurious emissions BC2 (7.6) [36]
4.4.1 Status from TP drafted in Seoul
· Limits as in GSM, UTRA and E-UTRA: -57/-47 dBm limits (sourced from ERC 74-01) [24,25] (AH agreed in Seoul)
· MBW as in UTRA and E-UTRA:100 kHz/1 MHz (sourced from ERC 74-01) [24,25] (AH agreed in Seoul)
· Excluded frequency range more than [10] MHz outside RF bandwidth [25]

4.4.2 Way forward

· The proposal was almost agreed in Seoul. For this proposal, “MHz” should be added to “10” in the table (can be done by the Rapporteur). [36] will be presented to the plenary for approval.
4.5 Reference sensitivity (7.2) [29,35]
4.5.1 Status
· Reference to existing specifications only [29,35]
· Reference to TS 45.005 needs to be reduced in scope [29,35]
· Ask GERAN to define the exact reference for GSM requirements [35]
4.5.2 Discussion

· GERAN needs to clarify the GSM requirement. This will be put in the LS to GERAN as an action.
4.5.3 Way forward

· Proposals in [29] and [35] to be merged by Ericsson.
4.6 Rx dynamic range [25,34]
4.6.1 Status 

· Reference dynamic range to existing specs, applicable only as single-RAT requirements [25,34]

· Dynamic range applicable only for UTRA and E-UTRA [28]
· Dynamic range applicable for all RATs (NER for GSM) [29]
4.6.2 Discussion
· Agreed that the requirements apply as for each RAT.
4.6.3 Way forward

· Text proposals in [25] and [34] to be merged by NSN.
4.7 Characteristics of interfering signals [23]
4.7.1 Status 

· UTRA and E-UTRA signals defined based on existing specs
4.7.2 Discussion
· It was pointed out that this may be a little early to settle, since all requirements are not clear. It is however based only on existing signals för UTRA and E-UTRA.
4.7.3 Way forward

· The proposal in [23] looks agreeable, may need to be revisited once all Rx requirements are completed.
5 Other (7.5.5)
Input contributions to RAN4#51:
[39] R4-091671, "Manufacturers declaration for MSR BS" (Nokia Siemens Networks). (Approval)

[40] R4-091672, "Relationship between minimum and test requirements" (Nokia Siemens Networks). (Approval)

[41] R4-091849, "On MSR single RAT requirements" (Ericsson). (Discussion)

[42] R4-091850, "TP on MSR single RAT requirements (BC1 & 2)" (Ericsson). (Approval)

[43] R4-091851, "MSR single RAT requirements in TS 45.005" (Ericsson). (Discussion)

[44] R4-091852, "TP on Relationship minimum requirements and test requirements (BC1 & 2) (TR ch 4.3)" (Ericsson). (Approval)
5.1 Manufacturers declaration (4.6) [39]
5.1.1 Status
· List of parameters proposed to declare by the manufacturer, including both MSR and non-MSR parameters. [32]
5.1.2 Discussion

· There are still some declared parameters that are not MSR-related. (First bullet)

· The power declaration needs to be aligned with the agreed TP in [18].
5.1.3 Way forward

· The TP in [39] will be revised.
5.2 Relation between minimum and test requirements (4.6) [40,44]
5.2.1 Status

· Use shared risk principle consistently. [40,44]
· Derive multi-RAT requirements for MSR spec as for UTRA and E-UTRA with consideration of test tolerance [40,44]

· For GSM single-RAT requirements, the principle of deriving test limits remain [44]
5.2.2 Discussion

· There principle is the same in both papers, but it was felt that [44] is more complete.

5.2.3 Way forward

· The TP in [44] will be presented for approval.
5.3 MSR single RAT requirements [41,42,43]
5.3.1 Status

· Depending on scenario requirements can be expressed as [41,42]
Multi-RAT and MSR single-RAT requirement
Only multi-RAT requirement

Only single RAT requirement

· Proposal for MSR single-RAT requirements available [43]
5.3.2 Discussion

· TP may need to be clarified.
5.3.3 Way forward

· We need to ask GERAN in the LS for a solution how to reference their specs for single-RAT requirements.
