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1 Introduction

In the previous RAN4 #62 meeting in Dresden, the required MPR/A-MPR for multi cluster of intra-band CA in single carrier are discussed and determined RAN4 need further discussion in Rel-11 feature [1]. In this paper, we show our preference to study MPR/A-MPR values for multi cluster of intra-band CA in single carrier in Rel-11. As I mentioned before, the general MPR mask from the simulation results [2] by interested companies will be closed to add the proposed MPR mask in TS36.101 of rel-11.  And then we should focus the A-MPR mask according to network signal, A-MPR mask which should be applied on the band specific cases. 
One leading company proposed when the MPR/A-MPR masks in most operating bands are studied, RAN4 might consider the UE-to-UE co-existence problem and self-desense issues [3]. But In our companies view is that RAN4 did not consider these problems to define the MPR/A-MPR mask at the previous release such as Rel-8/9/10. For MPR mask for CA in Rel-10, RAN4 only consider the unwanted emission requirements (UTRA/E-UTRA ACLR, general SEM, general SE, IM3 and count IM3) for general operating bands (exception only allowed for NS_bands). And also, A-MPR mask for CA in Rel-10, in addition RAN4 consider additional SE, additional SEM when UE received the NS values from BS scheduler. 
From our analysis, the difference is nothing between simultaneous transmission in multiple CC for rel-10 and simultaneous transmission in single CC for Rel-11. So, in this contribution, we suggest that these required MPR/A-MPR masks for multi-clustered simultaneous transmission in single CC could be follow as frame work for Rel-11.
· RAN4 #62BIS (March, 2012)
· Discuss and Agree on test methodology for MPR/A-MPR mask for Rel-11

· Whether or not define general MPR mask for multi-clustered transmission in single CC

· Define MPR mask for multi-clustered transmission in single CC (general bands) and then define A-MPR mask for specific bands ( for NS_bands)
· Only define A-MPR mask for multi-clustered transmission in single CC with considering NS_bands, UE-to-UE coexistence and self desense (Specific bands)

· Agree on the simulation assumptions for MPR/A-MPR masks

· RAN4 #63 (May, 2012)

· If necessary, determine general MPR mask

· How can define general bands (All operating bands only except NS_bands such as FDD: 3,5,6,7,8,9,11,18,22,24, TDD: 33,34,37,38,39,40,42,43)

·  Analyze A-MPR masks for NS_bands
· Initial simulation results would be compared among companies

· Only consider NS_bands

· NS_03: Band 2,4,10,23,25,35 and 36
· NS_04: Band 41
· NS_05: Band 1 by PHS
· NS_06: Band 12,13,14 and 17
· NS_07: Band 13 by PS
· NS_08: Band 19
· NS_09: Band 21
· NS_10: Band 20
· NS_11 : Band 23
· RAN4 #64 (August, 2012)
· Provide second-round RF simulation results if necessary, based on the revised simulation assumptions for NS_bands and general bands

· Discuss alternative solution for UE-to-UE coexistence and Self desense 

· If RAN4 determine to define A-MPR mask for these issues, all operating bands have A-MPR masks

· If necessary, analyze A-MPR masks for UE-to-UE coexistence

	Aggressor Band
	Protected Bands

	Band 1
	Band 33,34,39 and PHS

	Band 5
	Band 27, Public Safety in

	Band 7
	Band 38

	Band 12
	DL only band 716~722MHz

	Band 13
	PS DL

	Band 14
	PS UL

	Band 17
	DL only band 716~722MHz

	Band 26
	Band 27

	Band 33
	Band 1

	Band 38
	Band 7

	Band 43
	Band 22


· If necessary, analyze A-MPR masks for self desense
· Self desense analyze bands : 
Band2,3,5,6,8,9,11,12,13,14,17,18,19,20,21,22,25
· RAN4 #64BIS (Oct, 2012)

· Agree on the required MPR/A-MPR masks for Rel-11

· Provide CRs to include the MPR/A-MPR masks for TS36.101 v.11.x.x
· Discuss further on the alternative solution for UE-to-UE coexistence and Self desense  and simulation results
· RAN4 #65 (Nov, 2012)
· If necessary, agree and determine additional A-MPR masks for UE-to-UE coexistence problems
· If necessary, agree and determine additional A-MPR masks for self desense problems

· Provide CRs to include the additional A-MPR masks for TS36.101 v.11.x.x

2 Comparison for multi-clustered transmission between multiple CC and single CC
In this section, we analyze which are different points to determine MPR/A-MPR masks in single CC and multiple CC. Required MPR levels for multi-clustered simultaneous transmission for multiple CC in intra-contiguous CA of rel-10 are simulated to meet the general SE, SEM and UTRA/E-UTRA ACLR. For network signalling specific bands, RAN4 define A-MPR mask for CA_NS_xx to consider with UE-to-UE coexistence issues [4] for intra-contiguous CA scenarios. As a same methodology are applied for required MPR/A-MPR masks for multi-clustered simultaneous transmission for single CC in rel-11.  Because when we analyse power backoff to protect adjacent channel for these simultaneous transmission schemes RAN4 use same test methodologies by using allocated RB ratios. And also as figure 1, we can see the same MPR mask to in some scenarios for general bands
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Figure 1 comparison for multi-clustered transmission between multiple CC and single CC using 1RF chain for intra-CA

So, in this paper, we provide our view for analyzing the required MPR/A-MPR values for simultaneous transmission in single CC for rel-11.
2-1. General MPR mask
In the simultaneous transmission in multiple CC in rel-10, RAN4 determine MPR mask for general bands to protect adjacent channel from harmonics and IM3 and counter IM3 to meet the UE Tx requirements such as ACLR of UTRA/E-UTRA, general SEM and general SE.
For the simultaneous transmission in single CC in Rel-11, RAN4 make MPR mask using same approach or same test methodology as multiple CC. Because MPR mask should be applied in general operating bands without network signalling from eNB. There is no band specific issue for general operating bands. 

To distinguish MPR mask and A-MPR mask for multi-clustered transmission in single CC, MPR mask is only applied to meet the unwanted emission mask such as general ACLR of UTRA/E-UTRA, general SEM and general SE. However, if UE received additional Network signalling from eNB scheduler, the UE might apply A-MPR mask which is additionally applied for band specific operating Bands by Network signalling.
So, we propose general operating bands only except Network Signal_bands for simultaneous transmission in single CC.
· General operating Bands for simultaneous transmission in single CC for Rel-11

· FDD: Band 3,5,6,7,8,9,11,18, 22, 24
· TDD: Band 33, 34,37,38,39,40,42,43
2-2. A-MPR mask for Network signalling specific bands 

In the previous RAN4 meeting, the signal of CA_NS_xx approved and captured in TS36.101 [4].
For the simultaneous transmission in multiple CC in rel-10, RAN4 determine A-MPR masks according to CA_NS_xx to protect adjacent channel from harmonics and IM3 and counter IM3 to meet the UE Tx requirements such as ACLR of UTRA/E-UTRA, additional SEM and additional SE. It ie related UE-to-UE coexistence issues.
So, RAN4 should decide to how can deal the A-MPR mask.
Option1) A-MPR mask only consider according to NS_values

Option2) A-MPR masks should consider NS_values and UE-to-UE coexistence problems.

In rel-10, UE-to-UE co-existence issues are considered for CA_NS_xx, so we prefer option2 A-MPR Masks for simultaneous transmission in single CC. But when RAN4 consider UE-to-UE coexistence, so many A-MPR values are needed in TS36.101 of Rel-11.
2-3. A-MPR mask for UE-to-UE coexistence

The UE-to-UE co-existence issues should be further discussed in RAN4 main session. Until now, RAN4 do not any consensus on these issues and just comment RAN4 may consider the UE-to-UE coexistence issues for A-MPR mask like as rel-10 CA_C. But the as I mentioned we should determine A-MPR masks in most operating bands. So we propose three options to solve this problem.

Option1) Make additional NS_xx for UE-to-UE co-existence

(Consider legacy UE impact to make additional NS_xx)

Option2) Make new CA_NS_xx  or CA_A_NS_xx for CA class A for UE-to-UE coexistence 

Option3) implementation for eNB_ scheduler to determine backoff or RB allocation positions
     (Consider a lot of load for the eNB scheduler) 
UE think UE-to-UE coexistence is quite import to determine A-MPR values. And also UE-to-UE co-existence issues are considered for CA bandwidth class C. So we prefer option2.
2-4. Self-desense issues

For the self-desense, It is impact to the requirement of reference sensitivity in UE RX. When we make the REFSENS requirements for intra-contiguous CA in multiple CC, RAN4 did not consider the non-contiguous transmission simultaneous transmission in multiple CC in UE TX configuration. So we did not deal with the self-desense problems. So as the same approach, we just define the REFSENS test requirements with contiguous transmission in single CC in UE TX configuration when RAN4 make the REFSENS requirements for intra-contiguous CA in single CC.
And also, the self-desense issues can be solved with implementation of eNB_scheduler.
3 Conclusions


In this contribution we proposed a possible way forward for the required MPR/A-MPR for multi-clustered simultaneous transmission for single CC in Rel-11 and also provide and we show our view in some options to deal the UE-to-UE coexistence issues and Self-desense problems.
From our analysis, we proposed two proposals to achieve some progress for multi-clustered simultaneous transmission in single CC for rel-11.
Proposal 1: MPR for general operating bands for multi-clustered simultaneous transmission in single CC should be defined in TS36.101 in rel-11.
Proposal 2: For A-MPR mask, RAN4 should consider the Network signalling specific bands and UE-to-UE coexistence.
We welcome other companies’ view and opinions to study on the MPR/A-MPR mask.To evaluate the A-MPR mask, we recommend that companies provide the required A-MPR results for single CC.
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