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1 Introduction
Lately TS36.101 spec [1] has been consuming quite many pages due to a large number of CAs. In particular, Refsens requirement in Clause 7.3 occupies more than 50 pages already in Rel-13 due to the ΔRIB,c tables and Refsens exception tables. The number of table entries is increasing very fast in Rel-14 as more than 200 CAs have been added so far in two plenary meeting cycles.
A simplification to reduce the table size was proposed in [2,3]; however, no consensus has been reached. It is probably too late to make a drastic change in Rel-13, therefore, in this paper, it is proposed to keep the existing structure; however, it is proposed to improve the readability and correct a number of errors in Refsens requirements.

We encourage discussing possible simplifications of Rel-14 in the coming meetings, since the spec is now too big to maintain.
2 Discussion
There are quite many tables in Clause 7.3 and some tables have the same title, thus it is difficult to follow the specifications nowadays. In the following table, we summarize what is specified in each table of Clause 7.3.1 and 7.3.1A. Then we discuss the issues that should be fixed (in red fonts).
	Table #
	Title
	Summary

	7.3.1-1
	Reference sensitivity QPSK PREFSENS 
	Refsens in single band operation is specified for 2RX.

	7.3.1-1a
	Reference sensitivity QPSK PREFSENS
	Refsens in single band operation is specified for 4RX. 

	7.3.1-1A
	ΔRIB,c (two bands)

	Refsens relaxation for UE supporting 2-band CA is specified. One issue is that the relaxation values are not specified for CA with SDL or band 46 (except for CA_42A-46A). This was designed as CA Refsens was supposed to be included in separate tables, 7.3.1A-0d and 7.3.1A-0eA. However, it is no clarified if the relaxation is applied in the single band configuration for the UE supporting such CAs.

It is proposed to add the relaxation values for CAs with a SDL band or band 46 such that the requirement in the single band operation is clarified.

	7.3.1-1B 
	ΔRIB,c (three bands)
	The same comment is applied as 7.3.1-1A.

	7.3.1-1C
	ΔRIB,c (four bands)
	The same comment is applied as 7.3.1-1A.

	7.3.1-2
	Uplink configuration for reference sensitivity
	Uplink configuration for single band Refsens is specified.

	7.3.1-3
	Network signalling value for reference sensitivity
	NS used in the Refsens is specified.

	7.3.1A-0a
	Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (exceptions)
	Refsens exceptions due to harmonic issues are specified for inter-band CA with one component carrier per band, where a low band TX harmonic falls into a high band RX. There are many cases with more than 2 component carriers, which are supposed to be placed in 7.3.1A-5, instead.
It is proposed to change the title to indicated “exceptions due to harmonic issues”.

It is proposed to move CAs with more than 2 component carriers per band to Table 7.3.1A-5.

	7.3.1A-0b
	Uplink configuration for the low band (exceptions)
	UL configuration is specified, however quite many CAs are missing and furthermore there are a few mistakes that all BW is not covered.

It is proposed to change the title to indicated “exceptions due to harmonic issues”.

It is proposed to move CA with more than 2 component carriers per band to Table 7.3.1A-6.

It is proposed to correct errors in UL configurations.

	7.3.1A-0bA
	Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (exceptions for two bands)
	Refsens exceptions due to cross band isolation issues are specified. This table covers the cases that UL band is close to DL band in FDD-FDD CA.

One issue is that the combinations of intra-band and inter-band CA (such as CA_1A-3C) are included in the table, though the general REFSENS requirement for such configuration is described in the later paragraph. Technically speaking, it is best to move these configurations after such configuration is specified. However, we propose to keep this and discuss the rearrangement or further clarification for Rel-14 to avoid the extra work in Rel-13.
It is proposed to change the title to indicated “exceptions due to cross band isolation issues of DL band from UL band”

Discuss in Rel-14 if the intra and inter band CA should be treated separately or not.

	7.3.1A-0bB
	Uplink configuration for the uplink band (exceptions for two bands)
	UL configuration is specified, there are a few mistakes in UL configurations that include unsupported DL system bandwidth in Band 18/19 due to the confusion of UL and DL system bandwidth.
It is proposed to correct errors in UL configurations and clarify what system bandwidth is referred in the table.

	7.3.1A-0bC
	Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (exceptions for three bands)
	The same comment is applied as 7.3.1A-0bA

	7.3.1A-0bD
	Uplink configuration for the uplink band (exceptions for three bands)
	The same comment is applied as 7.3.1A-0bB

	7.3.1A-0bD1
	Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (exceptions for four bands)
	The same comment is applied as 7.3.1A-0bA

	7.3.1A-0bD2
	Uplink configuration for the low band (exceptions for four bands)
	The same comment is applied as 7.3.1A-0bB

	7.3.1A-0bE
	Reference sensitivity for carrier aggregation QPSK PREFSENS, CA
	Refsens exceptions due to cross band isolation issues are specified. This table covers the cases for TDD-FDD CA.
It is proposed to change the title to indicated “exceptions due to cross band isolation issues of TDD and FDD bands”

	7.3.1A-0bF
	Uplink configuration for reference sensitivity
	UL configurations are specified but this is the same as the single band configurations in Table 7.3.1-2. (In harmonic cases and FDD-FDD cross band isolation cases, we have assumed narrower RB allocation than the single band case, but it is not in TDD-FDD case. So the table is redundant.)
It is proposed to void the table and explain that Table 7.3.1-2 shall be referred for relevant Pcell system bandwidths.

	7.3.1A-0d
	Reference sensitivity QPSK PREFSENS
	Refsens for CA with a SDL band is specified.

	7.3.1A-0e
	Uplink configuration for reference sensitivity
	UL configurations are specified but this is the same as the single band configurations in Table 7.3.1-2.
It is proposed to void the table and explain that Table 7.3.1-2 shall be referred for relevant Pcell system bandwidths.

	7.3.1A-0eA
	Reference sensitivity QPSK PREFSENS
	Refsens for CA with band 46 is specified.

	7.3.1A-0eB
	Uplink configuration for reference sensitivity
	UL configurations are specified but this is the same as the single band configurations in Table 7.3.1-2.
It is proposed to void the table and explain that Table 7.3.1-2 shall be referred for relevant Pcell system bandwidths.

	7.3.1A-0f
	2 UL and 2 DL interband Reference sensitivity QPSK PREFSENS and uplink/downlink configurations
	-

	7.3.1A-0g
	2 UL and 3 DL interband Reference sensitivity QPSK PREFSENS and uplink/downlink configurations
	-

	7.3.1A-0h
	Intra-band contiguous CA uplink configuration for reference sensitivity for Bandwith  Class B
	-

	7.3.1A-1
	Intra-band contiguous CA uplink configuration for reference sensitivity for Bandwidth Class C
	-

	7.3.1A-3
	Intra-band non-contiguous CA with one uplink configuration for reference sensitivity
	-

	7.3.1A-4
	Intra-band non-contiguous CA with two uplinks configuration for reference sensitivity
	-

	7.3.1A-5
	Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (exceptions)
	Refsens exceptions due to harmonic issues are specified for any combination of intra-band and inter-band CA. This table is placed after intra-band CA configuration is specified.
It is proposed to change the title to indicated “exceptions due to harmonic issues in intra-band and inter-band CA”.

	7.3.1A-6
	Uplink configuration for the low band (exceptions)
	It is proposed to change the title to indicated “exceptions due to harmonic issues in intra-band and inter-band CA”.


3 Conclusion

In summary, we propose corrections and improvements of TS36.101 for Rel-13 in the following.
Proposals:

· Change the titles of Refsens exception tables to clarify which MSD case is specified in each table.

· Move the intra-band and inter-band CA harmonic exceptions to the corresponding table.
· ΔRIB,c values of licensed bands are specified for CA with SDL bands or band 46.
· Delete UL configuration tables, which are the same as the single band configurations.

Draft CRs for each proposed item are provided in [4-7]. If this wayforward is acceptable to the group also for the earlier releases, the CRs can be prepared from the earlier releases for the next meeting (although not all of the changes are applicable in the earlier releases.) For example, the second bullet is only from Rel-13.

Furthermore, we encourage discussing possible simplifications of Rel-14 since the spec is now too big to maintain. However it is noted that the reference structure (such as table numbers) should be compatible with Rel-13 in order not to break the compatibility for easy spec maintenance such as  CAT A CRs.
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