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Introduction
In this contribution, we discuss some remaining issues regarding the TRS configurations for the indication of TRS/CSI-RS to idle/inactive-mode UEs [1].
TRS Configurations
We discuss two issues regarding the TRS configurations:
· Max number of TRS resource sets supported
· Whether to support some common parameters for multiple TRS resource sets
Max number of TRS resource sets
It was discussed in RAN1#107b-e whether there is a need to support max of 64 TRS resource sets in all cases, and the following proposal/conclusion was proposed in the last round of the email discussion:
	Conclusion 4-3 (v1)
The number of configured TRS resource sets can be larger than the number of actual transmitted SSBs determined according to ssb-PositionsInBurst in SIB1.

Proposal 4-3a (v1): Number of configured TRS resource sets is not larger than twice the number of actual transmitted SSBs determined according to ssb-PositionsInBurst in SIB1.



Conclusion 4-3 (v1) appears to be the common preference for all the companies, and the controversial point is whether max of 64 is always necessary. This is especially a concern for FR1, because there can be at most 8 SSBs, and 64 TRS resource sets are excessive in this case.
Since proposal 4-3a (v1) was not well received by many companies, we think an alternative is to define a separate limit for FR1, and this limit can be 16 considering max of 8 beams. This simplifies the restriction, with one value for FR1 and one value for FR2, without linking it to the number of actual SSBs. Practically speaking, we don’t think this really limits the feature because the most typical case is a single TRS resource set per beam.
Proposal 1: The maximum number of configure TRS resource sets is 16 for FR1.

Common parameters for multiple TRS resource sets
For the TRS configuration signaling, the following has been agreed:
Agreement
Configuration of TRS/CSI-RS occasion(s) for idle/inactive UEs include a list of one or more TRS resource sets, where:
        a TRS resource set can be configured to include
o   a set of TRS resources up to two consecutive slots,
  Note: a TRS resource is same as Rel-15/16, i.e. a CSI-RS in a symbol.
o   at least common configuration parameters:
  a QCL reference
  firstOFDMSymbolInTimeDomain,
  ‘frequencyDomainAllocation for row1’, ‘startingRB’ ,‘nrofRBs’,’powerControlOffsetSS’, periodicityAndOffset’
  FFS
        scramblingID,
        a TRS resource set ID, number of slots {1, 2} or number of symbols {2, 4} if supported
        Note: the ‘TRS resource set’ configuration is not (necessarily) identical to ‘NZP-CSI-RS-ResourceSet’ configuration for TRS in R15/16.

Agreement
Support a configuration parameter for the number of, X, TRS resources for a TRS resource set at least for FR2
· Applicable values for X: {2, 4}
· For FR1, X is based on configuration parameter with applicable value {2, 4}
Note: Configuration follows restriction specified in sub-clause 5.1.6.1.1 in TS38.214 for connected mode TRS

Agreement
One or more scrambling IDs is configured for a TRS resource set.
· If a single scrambling ID is configured, it applies to all the TRS resources.
· Otherwise, each TRS resource is provided with a scrambling ID.

The field sizes for the TRS resource set parameters are listed in Table 1. Assuming the more optimistic case with one scramblingID per TRS resource set, each TRS resource set takes 53 bits (ignoring any additional overhead in the signaling), and 64 TRS resource sets (one per beam for 64 beams) takes 53 * 64 = 3392 bits. However, the current limit for the SI message size is 2976 bits, as defined in TS 38.214: “The UE is not expected to receive a PDSCH assigned by a PDCCH with CRC scrambled by SI-RNTI with a TBS exceeding 2976 bits.” RAN2 is still investigating on the idea of supporting SIB segmentation. Even if SIB segmentation is supported in the end, it is still desirable to reduce the signaling overhead and reduce the probability of segmentation.
To achieve reduced overhead, it may make sense to support the configuration of some common parameters for some or all TRS resource set configurations. One good candidate is the RB allocation (startingRB and nrofRBs), which is most likely the same across all the configured TRS resource sets and it also brings significant overhead saving given its size.
Proposal 2: Introduce common parameters startingRB and nrofRBs for all configured TRS resource sets to reduce the signaling overhead.
· Note: startingRB and nrofRBs can still be separately configured per TRS resource set if needed.
Table 1 TRS configuration parameters
	TRS configuration parameters
	Value Range
	Field Size (bits)

	Frequency domain allocation
	{0, 1, 2, 3}
	2

	firstOFDMSymbolInTimeDomain
	0 to 9
	4

	startingRB
	0 to 274
	9

	nrofRBs
	24 to 276
	9

	powerControlOffsetSS
	{-3, 0, 3, 6} dB
	2

	periodicityAndOffset
	Reuse the existing structure of CSI-ResourcePeriodicityAndOffset, with periodicity limited to {10, 20, 40, 80} ms.
	10

	QCL information
	0 to 63, indicating the QCLed SSB index
	6

	Number of symbols for TRS
	{1, 2}
	1

	scramblingID
	Reuse the existing range: 0 to 1023
	10



Conclusion
In this contribution, we discussed the remaining issues for TRS indication to idle/inactive UEs and made the following proposals:
Proposal 1: The maximum number of configure TRS resource sets is 16 for FR1.
Proposal 2: Introduce common parameters startingRB and nrofRBs for all configured TRS resource sets to reduce the signaling overhead.
· Note: startingRB and nrofRBs can still be separately configured per TRS resource set if needed.
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