
3GPP TSG-RAN WG4 Meeting #90
R4-1901556
Athens, Greece, 25th February – 1st March 2019
Source:
ZTE
Title:
On hypothetical PDCCH parameters for RLM
Agenda item:
6.12.7.1
Document for:
Discussion
1. Introduction
In the RAN4#89 meeting, there were extensive discussions on hypothetical PDCCH parameters for SSB based and CSI-RS based RLM. Hypothetical PDCCH parameters for SSB based and CSI-RS based RLM were already agreed to be based on CORESET which is QCLed to the relative RLM-RS, e.g RMSI CORESET for SSB RLM-RS. Furthermore test cases had been already introduced. However there is concern that if hypothetical PDCCH parameters are variable according to QCLed CORESET then UE complexity will be increased due to multiple PDCCH BLER to be stored. So the conclusion was made by majority view which reverted what has been captured in the specification for more than half a year. The hypothetical PDCCH parameters would be fixed as much as possible to reduce UE implementation complexity based on the conclusion.
In this contribution we provide our views on hypothetical PDDCH parameters for RLM.
2. Discussion

According to latest TS38.133 v15.4.0, the hypothetical PDCCH parameters for SSB based and CSI-RS based out-of-sync radio link monitoring are as in Table 1 and Table 2 respectively.
Table 1: PDCCH transmission parameters for out-of-sync

	Attribute
	Value for BLER Configuration #0

	DCI format
	1-0

	Number of control OFDM symbols
	2

	Aggregation level (CCE)
	8

	Ratio of hypothetical PDCCH RE energy to average SSS RE energy
	4dB

	Ratio of hypothetical PDCCH DMRS energy to average SSS RE energy
	4dB

	Bandwidth (MHz)
	TBD

	Sub-carrier spacing (kHz)
	TBD

	DMRS precoder granularity
	REG bundle size

	REG bundle size
	6

	CP length
	Normal

	Mapping from REG to CCE
	Distributed


Table 2: PDCCH transmission parameters for out-of-sync

	Attribute
	Value for BLER Configuration #0

	DCI format
	1-0

	Number of control OFDM symbols
	2

	Aggregation level (CCE)
	8

	Ratio of hypothetical PDCCH RE energy to average CSI-RS RE energy
	4dB

	Ratio of hypothetical PDCCH DMRS energy to average CSI-RS RE energy
	4dB

	Bandwidth (MHz)
	TBD

	Sub-carrier spacing (kHz)
	TBD

	DMRS precoder granularity
	REG bundle size

	REG bundle size
	6

	CP length
	Normal

	Mapping from REG to CCE
	Distributed


Similar parameters are specified for in-sync RLM.

It can be seen SCS and bandwidth are still open. The measurement bandwidth would be dependent on SCS and number of RBs that RLM-RS is configured. It would be better to fix number of RBs of RLM-RS to reduce UE complexity. Too larger or too small RBs for RLM-RS resource may bring system performance degradation due to measured PDCCH BLER is far from actual PDCCH BLER. It seems 48RBs is a feasible choice.

For SCS it is better to be based on CORESET that QCLed with relative RLM-RS on which PDCCH will be actually transmitted. With this the hypothetical PDCCH is somewhat linked to actual PDCCH, so actual PDCCH performance can be kind of reflected.

It would be possible that configured CSI-RS is QCLed with multiple CORESETs. For this case the CORESET with lowest index QCLed with the CSI-RS resource can be used to determine SCS for simplicity.

With above discussion, following proposals are given.
Proposal 1: The BW is 48RBs for both SSB based and CSI-RS based RLM.
Proposal 2: For SSB based RLM the SCS is same as that of RMSI CORSET.

Proposal 3: For CSI-RS based RLM the SCS is same as that of CORSET QCLed with configured CSI-RS. If CSI-RS is QCLed with multiple CORESETs, the CORESET with lowest index would be the reference. 
3. Conclusion

In this contribution, we further provide our further views on on hypothetical PDDCH parameters for RLM. Based on the observations following proposals are present. 
Proposal 1: The BW is 48RBs for both SSB based and CSI-RS based RLM.
Proposal 2: For SSB based RLM the SCS is same as that of RMSI CORSET.

Proposal 3: For CSI-RS based RLM the SCS is same as that of CORSET QCLed with configured CSI-RS. If CSI-RS is QCLed with multiple CORESETs, the CORESET with lowest index would be the reference. 
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