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1. Introduction 
In RAN4#97e topics for eMIMO RRM core maintenance were discussed and the remaining issues were captured in way forward [1]. In this contribution we address some open issues related to eMIMO RRM core requirements.
2. Discussion
Requirements with Multi-TRxP
In RAN4#96e it was agreed for Rel-16 eMIMO multi-TRxP transmission [2]:
· No RRM core requirement impact identified on MRTD/MTTD values specified in Rel-15;
· It is RAN4 common understanding that MRTD/MTTD requirements in clauses 7.5.3, 7.6.3 and 7.6.4 is sufficient for support the deployment with multi-DCI based and single-DCI based multi-TRxP transmission.
The above conclusion is not captured in the spec. Hence, we propose to capture that all requirements are applicable to multi-TRxP unless otherwise specified. 
Proposal #1: Update 38.133 to include that requirements are applicable to multi-TRxP deployments 
The proposal is captured in our CR [3].
Link Recovery Requirements in NR-DC
In Rel-16 SCell BFD and BFR was introduced and in 38.133, we have the following resource sharing factors (PBFD and PCBD):
	The values of PBFD used in Table 8.5.3.2-1 and Table 8.5.3.2-2 are defined as
	For each CSI-RS resource in the set [image: ] configured for PCell or PSCell
-	PBFD = 1,.
	For each CSI-RS resource in the set [image: ] configured for a Scell
-	PBFD is the number of band(s) on which UE is performing beam failure detection only for Scell.
----
The values of PCBD used in Table 8.5.5.2-1 and Table 8.5.5.2-2 are defined as
	For each SSB resource in the set [image: ] configured for Pcell or PSCell
-	PCBD = 1.
	For each SSB resource in the set [image: ] configured for a Scell
-	PCBD is the number of band(s) on which UE is performing candidate beam detection only for Scell.
----
The values of PCBD used in Table 8.5.6.2-1 and Table 8.5.6.2-2 are defined as
	For each CSI-RS resource in the set [image: ] configured for Pcell or PSCell
-	PCBD = 1.
	For each CSI-RS resource in the set [image: ] configured for a Scell
-	PCBD is the number of band(s) on which UE is performing candidate beam detection only for Scell.



These values fine for SA, EN-DC and NE-DC when only PCell or PScell are configured. But, in NR-DC we have PCell and PScell and may be also SCell(s), hence PBFD and PCBD need to be re-defined. The sharing factor can be defined based on the searcher sharing. 
In RAN4#97e 2 options for searcher sharing were discussed and captured in [1].
· Option 1: Searcher is shared between PScell and Scell(s) and higher priority for PScell.
· Option 2: Searcher is shared between PScell and Scell(s) with equal priority
Based on the options, we prefer that the searcher shared between PScell and Scell(s) and higher priority for PScell. 
Proposal #2: Redefine PBFD and PCBD based on assumption that searcher shared between PScell and Scell(s) and higher priority for PScell.
Based on the searcher sharing, we recommend that the PBFD and PCBD are defined as:
	Scenario
	 and  for FR1 PCC
	 and  for FR2 PSCC
	 and  for FR1+FR2 SCC

	FR1 + FR2 NR-DC (FR1 Pcell and FR2 Pscell) 
	1
	2
	2×Z

	Note 1: Z is the number of band(s) on which UE is performing beam failure detection only for Scell



Proposal #3: For NR-DC, define the sharing factors (PBFD and PCBD) as: 1 for PCell; 2 for PScell ; 2xZ for SCell.
These proposals are captured in our CR [4].						
Requirements for Pathloss RS Activation 
In Rel-16 delay requirements for Pathloss RS activation via MAC CE are captured in  TS 38.133 section 8.14. 
The known condition is defined as follows:
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In the known condition definition, the period for known condition is defined starting from the last transmission of L1-RSRP measurement report. Based on our understanding the known condition shall apply from the last transmission of the RS for L1-RSRP report until the end of switching delay. Hence, we propose to update the period for known condition to start from the last transmission of RS for L1-RSRP measurement.
Proposal #4: Update the known condition period to start from the last transmission of RS for L1-RSRP measurement.
The known condition definition doesn’t consider RS QCLed to target pathloss RS. 
Observation #1: Definition of known condition for pathloss RS doesn’t consider RS QCLed to target pathloss RS.
The known condition is mainly defined to determine if the UE knows the RX beam for the target RS and the RX beam can also be determined be a RS QCLed with Type D to it. Hence, we propose to extend the definition of known condition to include RS QCLed with Type-D to target PL-RS.
Proposal #5: Update the known definition of pathloss RS to include RS QCLed to target PL-RS.
In TS 38.133 the PL-RS switching delay is captured as:
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The delay requirement captured is specifically for PL-RS not maintained by the UE, while TS 38.213 captures the switching delay for PL-RS maintained by the UE. 
Observation #2: PL-RS activation delay in 38.133 captures delay when PL-RS is not maintained by UE.
Hence, we propose to capture that the delay requirements in section 8.14.3 or TS 38.133 are for PL-RS not maintained by UE.
Proposal #6: Update PL-RS activation delay to be applicable when PL-RS is not maintained by UE.
These proposals are captured in our CR [5]. 
3. Conclusion
In this paper, we address some open issues related to eMIMO RRM core requirements. Our observations and proposals are captured below:
Requirements with Multi-TRxP
Proposal #1: Update 38.133 to include that requirements are applicable to multi-TRxP deployments 
Link recovery requirements in NR-DC
Proposal #2: Redefine PBFD and PCBD based on assumption that searcher shared between PScell and Scell(s) and higher priority for PScell.
Proposal #3: For NR-DC, define the sharing factors (PBFD and PCBD) as: 1 for PCell; 2 for PScell ; 2xZ for SCell.
Requirements for Pathloss RS Activation 
Proposal #4: Update the known condition period to start from the last transmission of RS for L1-RSRP measurement.
Observation #1: Definition of known condition for pathloss RS doesn’t consider RS QCLed to target pathloss RS.
Proposal #5: Update the known definition of pathloss RS to include RS QCLed to target PL-RS.
Observation #2: PL-RS activation delay in 38.133 captures delay when PL-RS is not maintained by UE.
Proposal #6: Update PL-RS activation delay to be applicable when PL-RS is not maintained by UE.
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8.14.2 Known conditions for pathloss reference signal

The pathloss reference signal is known if the following conditions are met during the period between the last
transmission of the L1-RSRP measurement reporting for the target pathloss reference signal and the completion of
pathloss reference signal switch.

- Pathloss reference signal switch command is received within 1280 ms upon the last transmission of the target
pathloss reference signal resource for beam reporting or measurement

- The UE has sent at least 1 L1-RSRP report for the target pathloss reference signal before the pathloss reference
signal switch command

- The target pathloss reference signal remains detectable during the pathloss reference signal switching period
- SNR of the target pathloss reference signal =-3dB

- The associated SSBs with the target pathloss reference signal remain detectable during the pathloss reference
signal switching period

- SNR of the associated SSB =-3dB

Otherwise, the pathloss reference signal is unknown.




image4.png
8.14.3 MAC-CE based pathloss reference signal switch delay

The requirements in this clause apply for a UE to update a pathloss reference signal by MAC-CE for PUCCH, PUSCH,
semi-persistent SRS and aperiodic SRS.

If the target pathloss reference signal is known, upon receiving PDSCH carrying MAC-CE activation in slot n, UE shall
be able to apply the target pathloss reference signal of the serving cell on which pathloss reference signal switch occurs

no later than the slot n + Ty 4z + [3ms b 5;?2{5;;’; f;:f s stl. The UE shall be able to apply old pathloss reference signals

until the slot n + Ty gpo+ SN:I‘f)lzframe'”. Where

Tharg 1s the timing between pathloss reference MAC-CE activation command and acknowledgement as
specified in TS 38.321 [7].

Ttarget_pL-rs 18 the periodicity of the target pathloss reference signal which would be SSB or NZP CSI-RS.

Note: longer application time is expected if measurement sample is not available due to measurement gap, DRX

or other UE activities.

Note: longer application time is expected if the pathloss reference signal is unknown.




