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1.
Introduction
Beam correspondence has been discussed for one year in Ran4. There are two major issues regarding beam correspondence: how to define a testable requirement and if beam correspondence should mandatory or optional feature. This paper discusses both and intends to explain our view on each option. 
2. 
Discussion
There are two major issues regarding beam correspondence: how to define a testable requirement and if beam correspondence should mandatory or optional feature. 
2.1 Mandatory vs optional

Regarding mandatory vs optional feature, RAN4 has discussed in length how the requirements should be set for UE that supports beam correspondence based on RAN1 definition that was also captured in WF [1] 

“UEs which support beam correspondence shall have the ability to select a corresponding beam for UL transmission based on DL measurements without relying on network-assisted UL beam refinement.”

But RAN4 has not discussed so much what is the UE behaviour if it does not support beam correspondence. 
2.1.1 UE behaviour without support for beam correspondence

As it is in the sentence above, UE will need network assistance to manage its UL beam. This happens in practice similarly as the DL beam management where network sends reference signal with different ID to each of its beams and then UE reports back the RSRP for each beam. The synchronization signal sweep is shared for all UE’s in the network. In similar process for UE UL beam, UE sweeps its UL beams while network DL beam is fixed. Network reports back which beam was the best on to use. In this scenario, in addition to SSB overhead in system capacity there will be similar overhead to network for each UE that does not support beam correspondence. Also the individual UE experiences throughput loss since it needs to repeat UL beam sweeps periodically. Our understanding is that the network assisted beam management procedure will be enhanced in Rel-16.

2.1.2 How to treat different power classes

RAN4 has agreed that beam correspondence will be discussed separately for each power class. The logic is the same even the UE that have limited spherical coverage, the number of beams maybe smaller but not necessary since in those cases, beams maybe also narrower. 

2.1.3 Who will decide

Beam correspondence is RAN1 feature 2-20. The recent LS from RAN1, they are asking:

“RAN1 respectfully asks RAN4 to take into account in their future work, and to check 2-20 to provide feedback if any.”

Based on offline discussions with RAN1 colleagues, RAN1 considers decision on mandatory vs optional to be RAN4 decision since RAN4 agreed to treat each power class separately. Regardless who’s decision this is, RAN4 should respond to the LS with clear statement if RAN4 prefers optional or mandatory. Considering significant network capacity impact we propose to mandate beam correspondence for all power classes.
Proposal 1: Beam correspondence is mandatory for all power classes.  
And send corresponding LS to RAN1. 

Proposal 2: Reply to RAN1 with the text: “ RAN4 considers beam correspondence mandatory feature for all Rel-15 UEs. 

2.2 How to write requirements for beam correspondence
WF agreed that the requirements will be written in the following manner
UEs which support beam correspondence shall have the ability to select a corresponding beam for UL transmission based on DL measurements without relying on network-assisted UL beam refinement.

For power class 3 UEs which support beam correspondence, the requirement is fulfilled if the UE’s corresponding UL beams satisfy the minimum peak EIRP according to Table 6.2.1.3-1 and spherical coverage requirements according to Table 6.2.1.3-3.

If issues below are solved:

· The following open issues need to be addressed in RAN4 #89:

· DL measurement signals 

· If DL measurement signals need to specify in RAN4 or RAN5 specifications

· Which DL measurement signals (SSB and/or CSI-RS) should be specified 

· SRS

· whether clarification on SRS configuration used in the BC test is needed in RAN4 or RAN5 specs

· A clarification on polarization of DL signals used by TE should be included in a recommendation to RAN5

· Which requirement needs to be specified for PC1, PC2 and PC4

For DL signals and SRS, we propose the following to be added in the RAN4 requirements:

Beam correspondence requirement will be verified with the following conditions

· The DL measurement signal configuration contains both the SS/PBCH and CSI-RS signals. The UE may choose to use any of SS/PBCH or CSI-RS signals or combinations of those to meet the requirement

· The link only has SRS configurations with the spatial relation set to the DL RS used for the UE’s RX beam selection for this direction
And our proposal 1 should cover the last aspect. We do not formally propose this in this document but provide a draft CR for endorsement with the needed changes for 38.101-2.
Conclusion
We discussed the severe negative network capacity impact from UEs that do not support beam correspondence and made two proposals:
Proposal 1: Beam correspondence is mandatory for all power classes.  

Proposal 2: Reply to RAN1 with the text: “ RAN4 considers beam correspondence mandatory feature for all Rel-15 UEs. 

We further provided a testable requirement and closure for open issues in WF [1]
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