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1 Introduction
B1+B3 2DL/1UL CA WI was approved in RAN#62 meeting [1]. This contribution provides some initial considerations about the UE issues for B1+B3.
2 Discussion
2.1 Rough analysis about B1+B3
Band 1 and Band 3 frequency range is shown in the following figure:
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Figure 1: B1+B3 frequency range
B1+B3 combination belongs to inter-band class A3, quadplexer may be proper to combine the two bands. When B3 is PCC, i.e. B3 UL works, there’s no special issue for this CA. But if B1 UL works and the GAP between B3 DL and B1 UL is small, for example only 40 MHz, B1 Tx leakage will be a serious interference to B3 Rx band then cause B3 desensitization. According to our rough analysis, in the 20MHz+20MHz full RB scenario and the GAP is 40MHz, the B3 DESENSE will be about 20 dB assuming the same isolation performance of B1 duplexer.
As we found in intra-band NC CA, the Tx leakage is related to the GAP and the RB numbers of UL and DL [2]. The numbers of UL RBs need to be restricted and/or the UL RB allocation needs to be shifted far from DL in order to avoid desensitization due to transmitter leakage. When Tx leakage is not the problem, receiver IM2, LO phase noise of both transmitter and receiver will be the impairment contributors. The difference for B1+B3 is that the filter isolation between B1 UL/B3 DL may not be as good as intra-band NC CA UL/DL because the duplexer isolation for NC CA UL/DL is carefully taken into account in order to protect of Rx band. For B1+B3, it’ll be a big challenge for B1 UL filter to provide good performance for both B1 DL and B3 DL. The further evaluation needs some performance data from filter vendors.
Observation 1: When B1 is PCC and the GAP between B1 UL and B3 DL is small, B1 Tx leakage to B3 DL will cause B3 desensitization greatly.
2.2 Possible hardware solutions
If we want to reduce the B1 Tx interference to B3 Rx, a Tx filter can be used after PA or demanding quadplexer stringent performance about B1 Tx -> B3 Rx isolation. Tx filter may be a easy way because it’s hard for quadplexer to consider B1 RX and B3 RX at the same time and the size is an important issue for quadplexer. But the drawback for this approach is that it will introduce more additional Tx IL compared to the other A3 band combinations, as a result decrease B1 MOP. The insertion loss of the Tx filter will be about 2 dB provided by a component vendor if we asking the 45 dB B3 Rx attenuation. We think it’s too large to be added to B1 Tib.
There’s another solution to be considered. The single carrier’s performance is high priority, i.e. the least additional IL is introduced by using quadplexer to combine B1 and B3, and at the same time, the attenuation for B1 Tx -> B3 Rx is considered by the quadplexer’s performance, but not too stringent to increase too much IL. Then the Tib/Rib only comes from the quadplexer, and the B3 desensitization in some scenario can be defined in the specification. Using RB restriction can do some help to decrease the desensitization.
Observation 2: There’re two candidate hardware solutions for B1+B3, additional Tx filter + quadplexer or only quadplexer. If less additional IL is intended to be introduced, no additional Tx filter architecture is recommended.

2.3 About requirements
Considering the requirements for B1+B3, different architecture agreement may use different methods. If the additional Tx filter is used and filter can give enough attenuation, then only Tib/Rib needs to be defined. But in our opinion, no additional Tx filter is the better solution.

If no additional Tx filter is used, defining the requirements will be a little complicated. When B3 is PCC, i.e. B3 UL works, then only Tib/Rib needs to be defined. When B1 is PCC, B3 REFSENS needs additional requirements besides Tib/Rib. Because B1 UL and B3 DL belong to different bands, some clarification may need to be given that if any BW (5, 10, 15, 20 MHz) combination for B1+B3 is supported by this CA [1]? If yes, there are 16 possibilities as the following table.
Table 1: B1+B3 BW possibilities (?)

	B1 BW (MHz)
	B3 BW (MHz)

	5
	5,10,15,20

	10
	5,10,15,20

	15
	5,10,15,20

	20
	5,10,15,20


About the B1 UL and B3 DL GAP, there’s no description in the WID, so it can be understood that any GAP will happen? If yes, B1 UL/B3 DL is similar to intra-band NC CA PCC UL/SCC DL scenario. The similar methodology can be considered. Although we have reached the conclusion on how to define the REFSENS requirements for intra-band NC CA SCC, we define requirements for all of the GAP possibilities. We still slightly prefer a more simple way to define the requirements for B1+B3 in order not to increase too much test efforts to UE. For example, we can only keep the necessary BW combinations and GAP possibilities. But we have no strong opinion about it.

Observation 3: If the reference architecture without an additional Tx filter for B1+B3 can be agreed, B1 UL/B3 DL scenario is similar to 1UL intra-band NC CA PCC UL/SCC DL scenario. It needs to be clarified if any BW and any GAP will be supported by B1+B3 before defining the requirements.
3 Conclusion

This contribution provides some consideration for B1+B3, the following observations are given.
1) When B1 is PCC and the GAP between B1 UL and B3 DL is small, B1 Tx leakage to B3 DL will cause B3 desensitization greatly.

2) There’re two candidate hardware solutions for B1+B3, additional Tx filter + quadplexer or only quadplexer. If less additional IL is intended to be introduced, no additional Tx filter architecture is recommended.
3) If the reference architecture without an additional Tx filter for B1+B3 can be agreed, B1 UL/B3 DL scenario is similar to 1UL intra-band NC CA PCC UL/SCC DL scenario. It needs to be clarified if any BW and any GAP will be supported by B1+B3 before defining the requirements.
References
[1] RP-132022, “New WI: LTE Advanced inter-band Carrier Aggregation of Band 1 and Band 3”, China Unicom, China Telecom
[2] TR 36.823
































































































































































































3GPP


_1451822724.vsd
B3 DL


B3 UL


B1 UL


B1 DL


1710 MHz


1785 MHz


1805 MHz


1880 MHz


1920 MHz


1980 MHz


2110 MHz


2170 MHz


40MHz



