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Introduction
In RAN4 #88bis meeting, we have analyzed the assumptions in [1] to derive spherical coverage and minimum peak EIRP. We also analyzed potential beam correspondence test procedure. Based on our understanding, no beam correspondence was considered when spherical coverage and minimum peak EIRP requirements were derived. To use minimum peak EIRP and spherical coverage as beam correspondence requirements, the imperfection due to beam correspondence should be considered. 

In this contribution, we further emphasize our analysis and provide our views on beam correspondence requirements.
Discussion
Beam correspondence requirements had not been converged until RAN4 #88 meeting. In RAN4 #88 meeting,  It was agreed [2] that in Rel-15, 2nd approach will be adopted which requires UEs with beam correspondence feature to meet spherical coverage and minimum peak EIRP requirements. 

We have consistent views and have been thinking 2nd approach is a reasonable approach to verify beam correspondence since it requires less test time and it directly tests the fundamental parameter that affects the system performance which we have to test anyway [3].

In the last meeting, we provided further analysis to 2nd approach [1]. Our analysis showed that, an EIRP degradation from the Tx beam selected based on DL measurements comparing with the best Tx beam should be considered. Similar observation is also reported in [4]. There are multiple contributors behind the proposed EIRP tolerance:

1) Codebook mismatch between DL measurement and Tx transmission: SSB can be used for beam refinement for beam correspondence purpose. At the same time, various mobility related requirements are also SSB based. This includes RSRP/RSRQ/SINR measurements for serving and intra-frequency neighboring cells. Unlike beam refinement for serving cell, UE needs to make sure that the Rx codebook used for neighboring cell measurement covers the full sphere. With the restriction of measurement delay, the corresponding codebook size for Rx beam sweeping should be relatively small. As a result, the codebook used for Tx beam refinement and SSB-based DL measurement should be quite different.
a. When neighboring cell’s SMTC is fully overlapped with serving cell’s SSB burst set, UE cannot simultaneously conduct beam refinement together with beam sweeping for RRM measurement. In this case, the best Tx beam cannot be identified based on DL measurement. The corresponding EIRP performance degradation is expected.
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2) Rx beam selection error: Typically, Rx beam selection is assumed to be based on RSRP measurement of DL signals. The agreed relative SS-RSRP accuracy requirements are -6dB for normal condition and up to -9dB for extreme conditions. With such level of estimation error, it is hard for UE to always guarantee the best Rx beam is always selected. That means the best Tx beam cannot be guaranteed either. The corresponding mismatch between best Tx beam and selected Tx beam based on SS-RSRP should be considered. It is noted that there is no relative RSRP accuracy is specified based on CSI-RS and the corresponding performance is unclear.

3) Implementation impacts on UL/DL reciprocity: in real implementation, it is not always as easy as assumed in theory that Tx beam pattern can always be generated identically as the selected Rx beam pattern, when antenna impedance and other realistic implementation impacts are taken into consideration. Also, note that Tx and Rx may use different physical phase shifter implementations in order to optimize various key performance indicators. Perfect reciprocity between UL and DL cannot be taken for granted.

Based on the aforementioned observations, RAN4 should investigate the feasibility to reuse existing EIRP and spherical coverage requirements for beam correspondence requirements if without any margin introduced.

Observation 1: EIRP degradation between the best Tx beam and the Tx beam selected based on DL measurements can be due to 
· Codebook mismatch between DL measurement and Tx transmission
· Rx beam selection error due to poor SS-RSRP measurement accuracy
· Implementation impacts on UL/DL reciprocity


On top of that we emphasize that in our paper [1], we observed that during simulation compaign, the minimum peak EIRP and spherical coverge were derived by considering the best Tx beam rather than the Tx beam selected based on DL measurement. 

Overall, we think it is technically reasonable that certain margin should be introduced in beam correspondence requirements. As a result, it is proposed

Proposal 1: In 2nd approach based beam correspondence requirements, margin should be introduced to accomondate EIRP tolerance (e.g. within [2] dB tolerance) in sperical coverage and minimum peak EIRP requirements

In RAN4#88bis, remaining open issues for beam correspondent are agreed to be addressed in this meeting.

·  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


For DL measurement signals, our view is SSB and CSI-RS are defined in RAN1 spec and both of them can be used for UE to refine the Rx beam in real operations to improve beam correspondence performance. They should be provided together regardless whether RAN4 or RAN5 specifies it. This is especially the case with the observations on the limitation of SSB based measurement. 

Proposal 2: DL measurement signals should contain both SSB and CSI-RS. Both should be specified either in RAN4 or RAN5. If RAN4 determines to not specify it in RAN4, RAN4 should send LS to RAN5 and kindly ask RAN5 specify both signals.

For issue of polarization of DL signals used by TE, our view is dual polarizations are needed and DL signal is better generated in dual polarizations concurrently by TE. It saves test time. But how to implement dual polarizations is up to RAN5.

Proposal 3: DL signals need to be provided in dual polarizations. It is up to RAN5 to select dual polarizations concurrently or sequentially.

Since beam correspondence test procedure is not defined yet which is crucial to the performance and companies’ views on open issues including listed ones may not converge, we propose to postpone the optionality discussion after beam correspondence test procedure and requirements becomes available. If there is no margin introduced to accommodate EIRP tolerance, we should consider to define this feature as optional. If beam correspondence feature has to be mandated, we propose to add a UE capability signaling to specify the needed relaxation quantity. 

Proposal 4: One of two following options should be selected for beam correspondence requirements based on 2nd approach.
Option 1: Beam correspondence shall be an optional feature if there is no margin in sperical coverage and minimum peak EIRP requirements
Option 2: If beam correspondence feature is mandated, UE capability signaling should be introduced to allow EIRP tolerance if needed. It is FFS on the exact signaling definition. 
Conclusion
In this contribution, we have following proposals on beam correspondence requirements.

Proposal 1: In 2nd approach based beam correspondence requirements, margin should be introduced to accomondate EIRP tolerance (e.g. within [2] dB tolerance) in sperical coverage and minimum peak EIRP requirements

Proposal 2: DL measurement signals should contain both SSB and CSI-RS. Both should be specified either in RAN4 or RAN5. If RAN4 determines to not specify it in RAN4, RAN4 should send LS to RAN5 and kindly ask RAN5 specify both signals.

Proposal 3: DL signals need to be provided in dual polarizations. It is up to RAN5 to select dual polarizations concurrently or sequentially.

Proposal 4: One of two following options should be selected for beam correspondence requirements based on 2nd approach.
Option 1: Beam correspondence shall be an optional feature if there is no margin in sperical coverage and minimum peak EIRP requirements
Option 2: If beam correspondence feature is mandated, UE capability signaling should be introduced to allow EIRP tolerance if needed. It is FFS on the exact signaling definition. 
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