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Discussion and Decision
1 Introduction 
In Rel8/9, UE will indicate whether measurement gaps are needed for inter-frequency and inter-RAT measurement by UE-EUTRA-Capability. It has not been discussed how to inform eNB this kind of capability in CA case. This document discusses this issue and tries to find a more appropriate way. 
2 Discussion
In Rel8/9, UE indicates if it is needed for measurement gaps when operating on the E‑UTRA band x and measuring on the E‑UTRA band y(y can be equal to x), and inter-RAT band z(z can be equal to x). 
And in Rel10, there’re two types of Rx Characteristics according to [1] as shown in the following table. 
Table 5.3.3-1: Possible UE Architecture for the three aggregation scenarios

	Rx Characteristics

	Option 
	 Description (Rx architecture)
	Intra Band aggregation 
	Inter Band aggregation

	
	
	 Contiguous (CC) 
	Non contiguous (CC) 
	Non contiguous (CC) 

	A
	Single (RF + FFT + baseband) with BW>20MHz
	Yes
	-
	 

	B
	Multiple (RF + FFT + baseband) with BW≤20MHz
	Yes
	FFS
	Yes


In case of type A, measurement capability like Rel8/9 is sufficient because UE can only serves in one band. 
In case of type B, if no change is introduced, measurement gap should be always needed because UE can’t know which frequency and how many carriers should be configured. One example is shown in figure 2.1. 
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Figure 2.1

UE has two receivers, and supports up to 2 carriers to aggregate. Receiver 1 supports working in band 1, 2 and 3, receiver 2 supports working in band 1, 4 and 5. If only one carrier is configured e.g. in band 2, measurement gap is not needed for measureing on band 4. If two carriers are configured e.g. band 2 and 5, measurement gap is needed for  measureing on band 4. So when UE works in band 2, it’s needed for measurement gap for measureing on band 4 because UE don’t know what should be configured by eNB. In this case, measurement gap is redundant when one carrier in band 2 is configured.
Observation1: if no change is introduced, measurement gap may be configured when it’s not needed. 
In order to avoid this kind of redundance, two ways can be considered. One is to introduce some extension in the measurement capability of UE-EUTRA-Capability. The other is that, UE should reports all of the structure of RF chains to eNB, and also with the RF chains’ allocation (which frequency does each RF chain work on) currently. eNB can decide when to configure measurement gap based on the reported information. But the RF structure should be revealed to eNB if the second way is used. So the first way is perfered.
Proposal 1: some extension of the measurement capability in UE-EUTRA-Capability is needed in CA.
One of the possiblity is to report the measurement capability for all of the cases. That means, two types of measurement capability of one and two carriers are reported if UE supports up to 2 carriers to be aggregated. In the same example shown in figure 2.1, UE should report measurement capability when one carrier is configured which is shown in table 2.1. It’s the same as that in Rel8/9. And it’s assumed that UE would use the default RF chain if both the RF chains can be used. That’s to say, in case of only one carrier is configured, e.g. f1 in band 1, UE would use receiver 1 and not receiver 2. The default RF chain for band 1 is receiver 1. On the other hand, measurement capability when two carriers are configured should be reported also which is shown in table 2.2. eNB can decided when measurement gap should be needed according to the two parts of measurement capability. 

table 2.1

	operating on the E‑UTRA band x
	if it’s needed for measurement gaps when measuring on the E‑UTRA band y
	if it’s needed for measurement gaps when measuring on the inter-RAT band z

	1
	y=1, no needed 

y=2, needed

y=3, needed

y=4, no needed

y=5, no needed
	z=1, no needed 

z=2, needed

z=3, needed

z=4, no needed

z=5, no needed

	2
	
	

	3
	
	

	4
	y=1, no needed 

y=2, no needed

y=3, no needed

y=4, needed

y=5, needed
	z=1, no needed 

z=2, no needed

z=3, no needed

z=4, needed

z=5, needed

	5
	
	


table 2.2

	Combination of carrier aggregated
	if it’s needed for measurement gaps when measuring on the E‑UTRA band y
	if it’s needed for measurement gaps when measuring on the inter-RAT band z

	[1, 1]
	y=1, needed 

y=2, needed

y=3, needed

y=4, needed

y=5, needed
	z=1, needed 

z=2, needed

z=3, needed

z=4, needed

z=5, needed

	[1, 4]
	
	

	[1, 5]
	
	

	[2, 1]
	
	

	[2, 4]
	
	

	[2, 5]
	
	

	[3, 1]
	
	

	[3, 4]
	
	

	[3, 5]
	
	


Proposal2: the measurement capability in all the cases should be reported in CA case assumed that UE would use the default RF chain if both the RF chains can be used
There’s an assumption that UE would use the default RF chain if both the RF chains can be used as described above. If UE would use different RF chain when the frequency in the same band is configured, it would be unsure how to report the measurement capability. Because of the randomicity of which RF chain should be used, the measurement capability should cover all the cases. So the redundance is inevitable. And the allocation of RF chain is up to UE implementation. The most possiblity is UE to feed back this kind of imformation to eNB by another way, e.g. high layer information. That’s, when eNB decides to configure measurement gap, or configure a cell, or add/remove/modify measurement identity, UE can feed back whether measurement gap is needed or not based on current RF chain allocation, and apply the feed back at once. The corresponding procedure is shown in figure 2.2. 
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Figure 2.2
In this way UE covers everything about RF structure and corresponding allocation. And we don't have to exploit an exhaustive list of band combination in terms of measurement gap. And it is also future proofing solution since how the UE makes the decision could be left to UE's implementation. One concern of this way is that it is UE instead of eNB who makes the last decision, which is not a normal model in RAN2. 

Proposal3: UE can feed back whether measurement gap is needed when eNB change the configuration such as measurement gap, cell, measurement identity

3 Conclusion 
It’s proposed that:
Proposal 1: some extension of the measurement capability in UE-EUTRA-Capability is needed in CA.

Proposal2: the measurement capability in all the cases should be reported in CA case assumed that UE would use the default RF chain if both the RF chains can be used

Proposal3: UE can feed back whether measurement gap is needed when eNB change the configuration such as measurement gap, cell, measurement identity

4 References
[1] R4-102746_TR36.807v.0.0.3.doc











































































_1354974343.vsd
Receiver 2


Receiver 1


Band 1


Band 2


Band 3


Band 1


Band 4


Band 5



_1355913895.vsd
拖动侧边手柄可更改文本块的宽度。�


