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Introduction

FR2 inter-band DL CA requirements have been extensively discussed in the past few RAN4 meetings [1-4]. Up till last RAN4 e-Meeting, the issues were very much narrowed down to the UE capability with either common beam management (CBM) or independent beam management (IBM) per band pair and how it is related to DL requirements such as common spherical coverage and PSD difference between carriers for REFSENS and EIS spherical coverage tests [4]. In this contribution, we share our views on how to distinguish CBM and IBM for band pairs and how common spherical coverage can be specified and tested in conjunction with REFSENS and EIS spherical coverage requirements under inter-band DL CA operation.                                                   
                
Discussion

The potential FR2 inter-band DL CA deployment scenarios based on collocated or non-collocated cell arrangement has prompted to the necessity for UE implementation to support either common beam management (CBM) or independent beam management (IBM) between the paired bands. One of the open issues as captured in the way forward on DL inter-band CA [4] in last RAN4 e-Meeting is “how to distinguish CBM and IBM band pairs” where the following two alternatives have been considered,
A. Per band pair capability to declare IBM or CBM
B. IBM/CBM band pairs defined in specification
In our view, the IBM or CBM on handling certain band pairs is purely UE’s own implementation and shall not be strictly defined in the specification that certain band pairs is only tied to IBM or CBM. The network would base on UE’s capability for certain band pairs to schedule the necessary DL beam management resources to optimize UE’s receiver performance on either PCC or both PCC and SCC.   

Proposal 1: IBM or CBM is per band pair capability declared by UE and shall not be strictly defined in the specifications.     

On the other hand, despite UE may choose either IBM or CBM to handle certain band combinations, owing to the physical limitation on UE implementation to provide isolation for bands within the same band group (intra-group band combinations) [5], the deployment scenario for intra-group band combinations shall be strictly limited to collocation and explicitly stated in the specifications. For inter-group band combinations, the deployment can be either collocated or non-collocated. 

Proposal 2: The deployment scenario for intra-group band combinations shall be strictly limited to collocation and explicitly stated in the specifications.

Proposal 3: The deployment scenario for inter-group band combinations can be either collocated or non-collocated.


In view of EIS spherical coverage requirements for inter-band DL CA, the concept of “Common Spherical Coverage” has been introduced as below [3],

· 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.    

Despite there were some proposals on the relaxation values for this requirement in last RAN4 e-Meeting, the discussions seemed to have digressed that the common spherical coverage requirements would depend on whether it is related to CBM (sub-topic 3-3) or IBM (sub-topic 3-4) [6]. On the other hand, there has not been any proposal on how the “Common Spherical Coverage” would be tested. In our view, the “Common Spherical Coverage” is only meaningful when the inter-band cell deployment is collocated, not because of CBM or IBM on UE. It is to ensure both PCC and SCC EIS performance would not deviate much from its single CC counterpart when both DL signals are received from a common AoA (Angle of Arrival).

Observation 1: The “Common Spherical Coverage” is only meaningful when the inter-band cell deployment is collocated, not because of CBM or IBM on UE.   

With this concept in mind, the “Common Spherical Coverage” requirement can be defined as the relaxation limits for both REFSENS and EIS spherical coverage against its single CC requirements which may depend on whether the combinations is intra-group or inter-group as exemplified in Table 2-1.

   
	 
	REFSENS (Minimum Peak EIS)
	EIS Spherical Coverage

	Intra-group CA
	[TBD] dB
	[TBD] dB

	Inter-group CA
	[TBD] dB
	[TBD] dB



Table 2-1 Relaxation limits for inter-band DL CA with common AoA 

Since the “Common Spherical Coverage” EIS level will be verified against its single CC requirements, the measurement shall be started with single CC EIS CCDF characterizations for each band in the CA combination. Summarized below is the proposed measurement procedure for a generic combination CA_nX-nY.

1. Measure EIS CCDF for first carrier in band nX. The EIS at 100% and 50% CCDF points shall meet the REFSENS and EIS spherical coverage requirements for band nX PC3 requirements.

2. Record both UE spatial orientations for 100% and 50% CCDF points for band nX.

3. Measure EIS CCDF for first carrier in band nY. The EIS at 100% and 50% CCDF points shall meet the REFSENS and EIS spherical coverage requirements for band nY PC3 requirements.

4. Record both UE spatial orientations for 100% and 50% CCDF points for band nY.

5. Position UE at band nX EIS 100% CCDF point and set UE into inter-band CA operation with carrier in band nX as PCC and carrier in band nY as SCC.

6. Measure both PCC and SCC REFSENS simultaneously by setting the DL signal levels at its respective (REFSENS + relaxation limit) value. Both PCC and SCC shall pass the throughput requirement.

7. [bookmark: _GoBack]Position UE at band nX EIS 50% CCDF point while maintaining the UE in inter-band CA operation with carrier in band nX as PCC and carrier in band nY as SCC.

8. Measure both PCC and SCC EIS spherical coverage simultaneously by setting the DL signal levels at its respective (EIS spherical coverage + relaxation limit) value. Both PCC and SCC shall pass the throughput requirement.

9. Position UE at band nY EIS 100% CCDF point and set UE into inter-band CA operation with carrier in band nY as PCC and carrier in band nX as SCC.

10. Measure both PCC and SCC REFSENS simultaneously by setting the DL signal levels at its respective (REFSENS + relaxation limit) value. Both PCC and SCC shall pass the throughput requirement.

11. Position UE at band nY EIS 50% CCDF point while maintaining the UE in inter-band CA operation with carrier in band nY as PCC and carrier in band nX as SCC.

12. Measure both PCC and SCC EIS spherical coverage simultaneously by setting the DL signal levels at its respective (EIS spherical coverage + relaxation limit) value. Both PCC and SCC shall pass the throughput requirement.   

Though there has been the consideration on introducing a stress test for both REFSENS and EIS spherical coverage with [6.5 – 30] dB PSD difference between the two carriers [4] to mimic the potential field scenarios, we do not think such stress test is necessary as it has neither been introduced for both LTE and NR FR1 inter-band CA combinations. In our view, the concerned “Common Spherical Coverage” requirements can be well verified based on the proposed simultaneous REFSENS and EIS spherical coverage measurement procedure as described above.

Proposal 4: It is unnecessary to introduce a stress test for both REFSENS and EIS spherical coverage with [6.5 – 30] dB PSD difference between the two DL carriers as such test has neither been introduced in LTE nor NR FR1 inter-band CA combinations.

Proposal 5: The concerned “Common Spherical Coverage” requirements can be verified based on the proposed simultaneous REFSENS and EIS spherical coverage measurement procedure as described above.             

Conclusion

In this contribution, we share our views on how to distinguish CBM and IBM for band pairs and how common spherical coverage can be specified and tested in conjunction with REFSENS and EIS spherical coverage requirements under inter-band DL CA operation.      
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