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1
Introduction

For EIS spherical coverage requirement of inter-band CA, the following agreement was made in RAN4#94 [2]. 

· The UE shall meet the EIS spherical coverage requirement simultaneously among bands, the common EIS spherical coverage range between the two bands shall be 50% for power class 3 UE.

· Rel-15 EIS spherical coverage requirement will be taken as baseline assuming that the relaxation for 50%-tile point for power class 3 UE is introduced. The relaxation framework and value are FFS. Relaxation value cannot be 0.
In RAN4#94bis-e meeting, the following WF regarding FR2 inter-band DL CA was agreed [1]. 

· Way Forward on capability for beam management

· CBM = common beam management between the band pair

· IBM = independent beam management between the band pairs

· How to distinguish between CBM and IBM band pairs will be further discussed and decided in RAN4#95. 

· Choose between two alternatives: 

· per band pair capability to declare IBM or CBM

· IBM / CBM band pairs defined in specification. 

· Network does not assume CBM UE supports non-co-located deployment

· This doesn’t mean the network cannot configure CBM UE in non-co-located deployment 

· Network assumes IBM UE supports both co-located and non-co-located deployments.

· IBM band pair requirements

· PSD difference between bands in Refsens i.e. peak EIS: 

· Agree PSD difference is within a range[6.5 – 30] dB and RAN4 aims to agree one number in RAN4#95

· PSD difference between bands in EIS spherical coverage: 

· Agree a range [6.5 – 30] dB and target to agree one number in RAN4#95

In RAN4#95e meeting, the agreements on the beam squint issues are made in [8].

Although our view has been presented in [9] that the flexible framework should be introduced for CBM or IBM for any band pair of inter-band CA, not much progress is made in RAN4#95e [6] regarding how to specify CBM and IBM for different band combinations. Only one meeting is left to complete this work item, therefore, it is proposed to complete the work for less controversial inter-band band CA combination in Rel-16 and continue to work other combinations in Rel-17.
2
Discussion

So far L+H band combination (i.e., n260+n261) has been already allocated to some operators. This band combination is most likely the first inter-band CA to be deployed in commercial networks. Therefore, it is proposed to focus on this band combination in Rel-16. To avoid technical complexities. It is also proposed to have one CC per band in Rel-16.

Proposal 1: Only one CA configuration CA_n260A-n261A is completed in Rel-16.

Both collocated and non-collocated deployment have been discussed for FR2 inter-band CA. It is proposed to focus on the collocated deployment in Rel-16, so that both IBM and CBM shall work to support such deployment.

Proposal 2: Only collocated deployment is assumed for CA_n260A-n261A in Rel-16 timeframe, i.e., only a single AoA configuration is required.
As already discussed in [9], IBM shall be considered for this band combination by default.

Proposal 3: IBM is assumed for CA_n260A-n261 by default without UE capability in Rel-16.

However, the core and performance requirement does not exclude CBM implementation for L+H combination, because only a single AoA is considered in Rel-16. Network configures beam resource management in each band to support both CBM and IBM based UEs for inter-band CA but UE can assume a single AoA.
The power imbalance is also proposed as presented in [9].
Proposal 4: The maximum power imbalance is assumed 6.5 dB for CA_n260A-n261A regardless of collocated and non-collocated deployment.
Proposal 5: Other open issues are to be postponed to Rel-17, such as introduction of CBM requirement (especially for L+L combo), UE capabilities and other band combinations and configurations.
The corresponding TP is attached in the Annex. A CR draft is separately provided in [10]
3
Conclusions 

In this contribution, open issues on inter-band DL CA has been discussed. The following proposals have been presented and TP is attached in Annex.
Proposal 1: Only one CA configuration CA_n260A-n261A is completed in Rel-16.

Proposal 2: Only collocated deployment is assumed for CA_n260A-n261A in Rel-16 timeframe, i.e., only a single AoA configuration is required.
Proposal 3: IBM is assumed for CA_n260A-n261 by default without UE capability in Rel-16.
Proposal 4: The maximum power imbalance is assumed 6.5 dB for CA_n260A-n261A.

Proposal 5: Other open issues are to be postponed to Rel-17, such as introduction of CBM requirement (especially for L+L comb), UE capabilities and other band combinations and configurations.
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ANNEX: TP to TR 38.831

4.7
FR2 UE requirements for inter-band DL CA
4.7.1
General

For inter-band carrier aggregation of FR2, two beam management schemes are defined, CBM (common beam management) and IBM (independent beam management).

In CBM, only common beam direction among multiple bands is supported. UE is configured with at least one set of beam management resource in one of the bands.

For IBM, not only common but also independent beam directions among multiple bands are supported. UE is configured with at least one set of beam management resource per band. 

In both cases, the UE shall meet the EIS spherical coverage requirement simultaneously among bands, and the common EIS spherical coverage range (i.e., c.d.f %tile) between the two bands shall be the same as the single carrier requirement, i.e. 50% for power class 3 for example.
For Rel-16, only collocated deployment of n260 and n261 is assumed in network deployment. Both CBM and IBM shall work to support the collocated deployment, however, a single AoA and IBM is assumed in core and conformance requirement. The network shall configure the beam management resource is in each band to have both CBM and IBM UE to work.
4.7.2
Reference sensitivity, EIS spherical coverage, and other receiver requirements 
< start of proposed new clause for TS38.101-2 >

7.3A.2.3
Inter-band CA

The inter-band requirement applies with common AoA for all active component carriers. The throughput for each component carrier shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified in Annexes A.2.3.2 and A.3.3.2 (with one sided dynamic OCNG Pattern OP.1 TDD for the DL-signal as described in Annex A.5.2.1) with peak reference sensitivity for each carrier specified in section 7.3.2, and relaxation applied  to peak reference sensitivity requirement as specified in Table 7.3A.2.3-1.

For the combination of intra-band and inter-band carrier aggregation, the intra-band CA relaxation, ΔRIB, is also applied according to the clause 7.3A.2.1 and 7.3A.2.2.
Table 7.3A.2.3-1: ΔRIB reference sensitivity relaxation for inter-band CA 

	NR CA bands
	NR band
	ΔRIB,P,n (dB)

	CA_n260-n261
	n260
	1.0

	
	n261
	1.0


7.3A.3
EIS spherical coverage for CA

7.3A.3.1
Void

7.3A.3.2
Void

7.3A.3.3  
EIS spherical coverage for inter-band CA

The inter-band CA requirement applies with common AoA for all active component carriers. The requirement on each component carrier applies when the power in the component carriers in the other band correspond to their respective EIS levels for single carrier for that AoA and test condition. 

The inter-band CA spherical coverage requirement will be satisfied if the intersection set of spherical coverage areas exceeds the requirement. Intersection set of spherical coverage areas is defined as a fraction of area of full sphere measured around the UE where both bands meet their defined individual inter-band CA EIS spherical coverage requirement. 

The requirement is verified with the test metric of EIS (Link=Beam peak search grids, Meas=Link angle).

The reference measurement channels and throughput criterion shall be as specified in clause 7.3A.2.3. The requirement shall be met for an uplink transmission using QPSK DFT-s-OFDM waveforms and for uplink transmission bandwidth less than or equal to that specified in clause 7.3.2.

Unless otherwise specified, the minimum requirements for reference sensitivity shall be verified with the network signalling value NS_200 (Table 6.2.3.1-1) configured. 

The required spherical coverage EIS for each band is given in clause 7.3.4 and modified by ΔMBP,n and ΔRIB,S,n. The value of ΔMBP,n is defined in Table 6.2.1.3-4. The value of ∆RIB,S,n is defined in Table 7.3A.3.3-1

Table 7.3A.3.3-1: ΔRIB,S,n EIS spherical coverage requirement relaxation for inter-band CA

	NR CA bands
	NR band
	ΔRIB,S,n (dB)

	CA_n260-n261
	n260
	1.0

	
	n261
	1.0


< Next Changes >

7.4A.3
Maximum input level for Inter-band CA

For inter-band carrier aggregation with one component carrier per operating band and the uplink assigned to one NR band, the maximum input level is defined with the uplink active on the band(s) other than the band whose downlink is being tested. The UE shall meet the requirements specified in clause 7.4 for each component carrier while all downlink carriers are active.
< Next Changes >

7.5A.3
Adjacent channel selectivity for Inter-band CA

For inter-band carrier aggregation with one component carrier per operating band and the uplink assigned to one NR band, the adjacent channel requirements are defined with the uplink active on the band(s) other than the band whose downlink is being tested. The UE shall meet the requirements specified in clause 7.5 for each component carrier while all downlink carriers are active.
< Next Changes >

7.6A.2.3
In-band blocking for Inter-band non-contiguous CA

For inter-band carrier aggregation with one component carrier per operating band and the uplink assigned to one NR band, the in-band blocking requirements are defined with the uplink active on the band(s) other than the band whose downlink is being tested. The UE shall meet the requirements specified in clause 7.6.2 for each component carrier while all downlink carriers are active.

< End of proposed new clause for TS38.101-2 >
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