3GPP TSG-RAN WG4 Meeting #58AH













              R4-112182
Shanghai, CHINA 11-15 Apr. 2011   
Source: Ericsson, ST-Ericsson


Title: Small carriers on edges
 
Agenda Item: 5.1.2


Document for: Discussion


1 Background
The current specification TS 36.104 does not allow for small carrier at the edges, i.e., corresponding to a single carrier channel bandwidth of 1.4 and 3 MHz, when an eNodeB (BS) is configured for contiguous CA. This is described is TS 36.104 appendix F.
In subclause 6.6, unwanted emission requirements for single carrier or multi-carrier BS are specified. This multi-carrier BS corresponds to a multi-carrier BS for E-UTRA, or a BS supporting contiguous CA. The following two pragmatic scenarios are considered in this annex:

-
multi-carrier BS of different E-UTRA channel bandwidths, covering all scenarios except the channel bandwidth of the outermost carrier less than 5 MHz 

-
multi-carrier BS of E-UTRA and UTRA, covering all scenarios except the channel bandwidth of the outermost carrier less than 5 MHz.

All scenarios for channel bandwidths of the outermost carrier less than 5 MHz are for further study.  The guidelines below assumes that the power spectral density of the multiple carriers is the same. All other combinations of multiple carriers are ffs.

TS 37.104 does allow small carriers at the edges and specifies requirements for UEM, but does not yield any ACLR requirements since TS 37.104 refers back to TS 36.104 for LTE ACLR and TS 36.104 does not have any requirements for this case.
A number of proposals exist:

In [1] the edge carrier determines UEM and ACLR for all channel bandwidths using the edge carrier UEM and ACLR for the corresponding single carrier.
Contribution [2] lists several ACLR proposals for multiple and aggregated carriers and recommends to make ACLR a single-carrier requirement only and define a relative UEM requirement for multiple and aggregated carriers. 
In [3] it is stated that if the aggregated bandwidth is larger than 5MHz, the UEM requirement for the channel bandwidth 5MHz would be applied at the respective side of the group of transmitted carriers. 
The proposal in [4] let the edge carrier determine UEM.
The proposal in [5] applies the MSR UEM mask (and offsets) from TS 37.104 to TS 36.104.
2 Issues in the existing proposals
The requirements for small carriers at the edges required extensive analysis and work in the BC1 part of the MSR WI [6-13]. The corresponding analysis and work is needed for TS 36.104 before introducing small carriers 1.4 and 3 MHz at the edges for intra band CA.
A set of requirements for UEM and ACLR for continuously aggregated carriers should fulfill a few conditions. 

The UEM masks at the edges of a block of contiguously aggregated carriers should be the same on both sides, regardless of the inband permutation of the component of the carriers.

For a BS additionally conforming to TS 37.104, conformance to some of the RF requirements in TS 36.104 can be demonstrated through the corresponding requirements in TS 37.104. It is thus important to manage requirements in TS 36.104 and TS 37.104 to avoid double testing. This can be fulfilled, in this case, if the UEM and ACLR requirements in TS 36.104 are not stricter than the requirements than in TS 37.104.
A 20 MHz carrier has a Transmission bandwidth configuration BWConfig = 18.015 MHz, giving a ~1 MHz guard from the edge resource block to the channel edge. For the ACLR requirement vs. E-UTRA of same BW, the total “guard” will be ~2 MHz. If the 20 MHz carrier is aggregated with a 1.4 MHz carrier of same PSD as in Figure 1, the situation changes drastically however. A 1.4 MHz carrier with BWConfig = 1.095 MHz will only give ~0.3 MHz guard for the ACLR requirement vs. E-UTRA of same BW and the Adjacent Channel power is averaged over ~1 MHz instead of  ~18 MHz as for the 20 MHz carrier. Such a requirement will be very restrictive for the 20+1.4 MHz scenario.
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Figure 1. Example ACLR requirement scenario with aggregated 20 and 1.4 MHz carriers

3 Proposal
No band combination for carrier aggregation in 3GPP rel-10 core, to be completed in June-2011, has 1.4 and 3 MHz component carriers defined. Ericsson believes that this task belongs to 3GPP release-11 to ensure that rel 10 CA is finalized in timely manner. However, in subsequent sections we discuss how such a proposal could be developed.
If one takes the proposals [1-5] and modifies them it is possible to arrive at UEM and ACLR requirements which fulfill the requirements in the previous section for all categories and options in TS 36.104.
3.1 UEM

Let the UEM requirement at the edge of contiguously aggregated carriers with Aggregated Channel Bandwidth > 5 MHz be the corresponding UEM requirement for a 5, 10, 15 and 20 MHz single carrier for the selected category (A and B) and option (1 and 2).
The FOffset table is modified as per TS 37.104 in order for TS 36.104 cat B option 2 to be compatible with MSR and to fulfil the TS 36.104 subclause 6.6.3.3 Additional requirements, for all categories and options.
Table 1, FOffset
	RAT
	Foffset, RAT

	1.4, 3 MHz E-UTRA
	BWChannel/2 + 200 kHz

	5, 10, 15, 20 MHz E-UTRA
	BWChannel/2


3.2 ACLR
There are presently two ACLR limits defined in TS 36.104, one for “ACLR vs. E-UTRA of same BW” and one for “ACLR vs. 5 MHz UTRA”. The second one has the advantage that the measurement bandwidth, and thus the “guard band” for the adjacent carrier, is independent of the channel BW of the edge carrier.

An ACLR requirement for multiple and aggregated carriers could build on the same principle. The adjacent channel power could be measured on a 5 MHz adjacent E-UTRA carrier, while the inband power could be measure over all transmitted carriers and be normalized to the same bandwidth (25 RBs). In this way, it is assured that the power in an adjacent 5 MHz channel is limited to e.g. 45 dB below the average PSD over the transmitted carriers. 
3.3 Additional cases 

There are only three cases of Aggregated Channel Bandwidth < 5 MHz and that is “1,4”+”1.4”, “1,4”+”1.4“+”1.4” and “1.4” + “3” in 3, 4.2 and 4.7 MHz respectively when the suggested offsets are applied. It is proposed , for completeness, that  “1,4”+”1.4” is treated using 3 MHz single carrier UEM and ACLR requirements and that the “1,4”+”3” and “1,4”+”1.4“+”1.4” cases use the 5 MHz single carrier UEM and ACLR requirements, at the edges.
4 Conclusion 
UEM and ACLR requirements for contiguously aggregated carriers are discussed for all Aggregated Channel Bandwidths. 
The requirements for small carriers at the edges required extensive analysis and work in the BC1 part of the MSR WI [6-13]. The corresponding analysis and work is needed for TS 36.104 before introducing small carriers 1.4 and 3 MHz at the edges for intra band CA.
This can be done in such a way that the requirements for contiguous intra band CA build on existing contributions and fulfil reasonable additional pre-conditions. 
No band combination for carrier aggregation in 3GPP rel-10 core, to be completed in June-2011, has 1.4 and 3 MHz component carriers defined. Ericsson believes that this task belongs to 3GPP release-11. However, we have presented our view on how such a proposal could be developed.
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