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1.  Introduction

Previously in RAN4#71, a relaxation guideline was agreed in a WF [1]. It is stated how the fallback mode shall be supported and how the relaxation shall be identified and ruled.  However, most of the agreement was focusing on single 3DL CA consideration, and the scenario of UE supporting multiple 3DL was excluded. In this contribution, the consideration has been discussed regarding UE supporting multiple 3DL with overlapped bands. 
2. Discussion
It has been discussed how the relaxation shall be ruled regarding the scenarios when UEs need to support multiple 3DL CA combinations with one or more bands are included in those 3DL CAs in previous contributions.[2] Unfortunately, there was no agreement yet. In this contribution, an analysis has been conducted with some practical scenarios. 
Up to now, the 3DL CA architecture and specification are considered based upon individual 3DL CA solely. Its fallback 2DL CA specification and relaxation are reused broadly. However, when UEs need to support multiple 3DL CAs with overlapped bands, the situation could become complicated and previous methods may not be applicable any more.

In general, let us consider Band A, Band B and Band C are three high bands, and are involved into three different inter-band 3DL CAs. Such Band A+B+x, Band A+C+x and Band B+C+x, and Band x could be any low band. If UEs are required to support any two of the above three 3DL CAs, the relaxation needs to be considered together for all of them. For the convenience and intuitive thinking, some practical bands are used in following analysis, even though the precise implementation may be adjusted due to operators and network requirements.
There are inter-band 3DL CA WIs of B1+B3+B20, B1+B7+B20 and B3+B7+B20. Current relaxations for each of them are listed in Table 2.1, based on the derivation from individual quadplexer of B1+B3, B1+B7 or B3+B7. It is worth noting that relaxations regarding B1+B3 and B1+B7 are currently under discussion. Therefore the values are noted as TBD. 
Table 2.1 Tentative relaxation values 
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c 
[dB]
	ΔRIB,c 
[dB]

	CA_1A-3A-20A
	1
	TBD
	TBD

	
	3
	TBD
	TBD

	
	20
	[0.3]
	[0]

	CA_1A-7A-20A
	1
	TBD
	TBD

	
	7
	TBD
	TBD

	
	20
	[0.3]
	

[0]

	CA_3A-7A-20A
	3
	[0.5]
	[0]

	
	7
	[0.5]
	[0]

	
	20
	[0.3]
	[0]


However, if UEs are required to support all three of the above 3DL CAs, the architecture may change due to hardware realization. Figures 2.1-a, -b and -c show the reference architecture for single 3DL CA. In comparison, figure 2.2 shows the possible architecture for supporting all three 3DL CAs. 
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Figure 2.1-a CA B1+B3+B20 reference architecture
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Figure 2.1-b CA B1+B7+B20 reference architecture
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Figure 2.1-c CA B3+B7+B20 reference architecture
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Figure 2.2 Reference architecture supporting CA B1+B3+B20, CA B1+B7+B20 and B3+B7+B20
From this example, one can see that the relaxation values shall be derived from proper architecture, when multiple 3DL CAs with overlapped bands are required in the same UEs.  
Observation: when multiple 3DL CA with repeated bands are required in the same UEs, a proper architecture suitable for all the involved 3DL CAs needs to be considered for the purpose of relaxation defining. 
Currently, tolerances for a UE supporting multiple 3DL inter-band CA configurations are FFS [1]. Based on above analysis, it is proposed that when a UE supports multiple 3DL inter-band CA with shared bands, proper architecture shall be considered for tolerance derivation. 

Proposal: when a UE supports multiple 3DL inter-band CA with shared bands, proper architecture with multiplexer shall be considered for tolerance derivation for all the involved bands. 
Scanning through the list of 3DL CAs, there are several combinations fitting into this situation. Table 2.2 lists all the possible sets that may be affected by above consideration regarding B1, B3 and B7. Band X could be any low band, or band 3, band 7 for CA-3A-3A-7A, or CA-3A-7A-7A. If a UE supports any two of the CAs in Table 2.2, tolerances based on hexplexer architecture shall be adopted. Table 2.3 lists all the possible sets regarding B2, B4 and B30.
Table 2.2 multiple 3DL CA involving B1, B3 and B7
	Involved Inter-band CA Configuration
	E-UTRA Band
	ΔIL by hexplexer
[dB]
	Estmated ΔTIB,c 
[dB]

	CA_1A-3A-X
	1
	FFS
	FFS

	
	3
	FFS
	FFS

	
	x
	unchanged
	unchanged

	CA_1A-7A-X
	1
	FFS
	FFS

	
	7
	FFS
	FFS

	
	x
	unchanged
	unchanged

	CA_3A-7A-X
	3
	FFS
	FFS

	
	7
	FFS
	FFS

	
	x
	unchanged
	unchanged


Table 2.3 multiple 3DL CA involving B1, B3 and B7

	Involved Inter-band CA Configuration
	E-UTRA Band
	ΔIL by hexplexer
[dB]
	Estmated ΔTIB,c 
[dB]

	CA_2A-4A-X
	2
	FFS
	FFS

	
	4
	FFS
	FFS

	
	x
	unchanged
	unchanged

	CA_2A-30A-X
	2
	FFS
	FFS

	
	30
	FFS
	FFS

	
	x
	unchanged
	unchanged

	CA_4A-30A-X
	4
	FFS
	FFS

	
	30
	FFS
	FFS

	
	x
	unchanged
	unchanged


3. Conclusion

In this contribution, when multiple 3DL CA with repeated bands are required in the same UEs, the proper architecture suitable for all the involved 3DL CAs has been discussed. Consequently, when a UE supports multiple 3DL inter-band CA with shared bands, proper architecture with multiplexer shall be considered for tolerance derivation for all the involved bands.
4. Reference
[1]   R4-144067 
“Way forward on 3DL CA finalization”
[2]   R4-143414    “CA relaxation”, Broadcom Corporation.

_1468326608.vsd
SW


SW


B1          B7



_1468326623.vsd
SW


SW


B3          B7



_1467023836.vsd
SW


SW


B1          B3



_1467024780.vsd
SW


SW


B1             B3             B7



