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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN2 #115-e, RAN2 discussed issues on UE power saving, and sent an LS to RAN1 [1]. According to the LS, RAN1 is asked to provide the following information on assistance TRS for IDLE/INACTIVE UEs.
	To RAN1:
RAN2 respectfully asks RAN1 to take the above information into account for their future work, and provide further information on the following issues once concluded:
· TRS/CSI-RS availability.
· List of the parameters and a potential structure for TRS/CSI-RS information.


This paper discusses the following two issues, and gives our suggestions on the content of the reply LS. 
1) How to indicate the availability of assistance TRS; 
2) The structure of assistance TRS configuration and the potential enhancement to reduce signaling overhead.
[bookmark: _Ref71215021][bookmark: _Ref70271314]Availability indication for assistance TRS
In RAN1 #105-e, the following agreement were made [2].
	Agreement:
Confirm the following working assumption:
Support at least L1 based signaling for the availability indication of TRS/CSI-RS at the configured occasion(s) to the idle/inactive UEs.
· FFS details, including paging DCI and/or PEI for L1 based signaling
· FFS SIB-based signaling/configuration
· Note: It is RAN1 understanding that existing SI update procedure is used for SIB based signalling


First, according to the above agreement, if SIB based availability indication is supported, it should follow the existing SI update procedure. Therefore, any SIB based indication still triggers at least a paging DCI, which actually can indicate any change on TRS availability as a L1 signaling. If the SIB availability signaling does not trigger a SI change update procedure, the UE would need to receive more SIBs, which would significantly increase the power consumption for IDLE/INACTIVE UEs.
Second, according to the analysis in our companion paper [3], if L1 based availability indication for a TRS resource is enabled/disabled implicitly by the presence/absence of the configuration of the TRS resource in SIB, additional SIB based availability indication provide no additional information. Therefore, in our view SIB based availability indication should not be introduced.
Based on the above analysis, we suggest to have the following proposal in the reply LS.
Proposal 1: Inform RAN2 in the reply LS that no SIB based availability indication is supported for availability indication of TRS/CSI-RS occasions for idle/inactive UEs.

Configuration for assistance TRS
In the post-meeting e-mail discussion, the necessary RRC parameters for assistance TRS configuration are summarized [4], and also shown below.
Table 1: Agreed parameters for assistance TRS configuration
	Parameter name in the spec
	Description
	Value range

	powerControlOffsetSS
	Power offset of NZP CSI-RS RE to SSS RE
	{-3, 0, 3, 6}dB

	scramblingID
	scrambling ID of TRS with length of 10 bits.
	0 to 1023

	firstOFDMSymbolInTimeDomain
	the first OFDM symbol in the PRB used for TRS
	0 to 9 

	startingRB
	PRB where corresponding TRS resource starts in relation to common resource block #0 (CRB#0) on the common resource block grid. 
	0 to 274

	nrofRBs
	Number of PRBs across which corresponding TRS resource spans
	24 to 276

	ssb-Index 
	Reference signal with which quasi-collocation information is provided as specified in TS 38.214 subclause 5.1.5.
	SSB-Index: 0 to 63

	periodicityAndOffset
	periodicity and slot offset for periodicTRS
	{10, 20, 40, 80} ms

	frequencyDomainAllocation
	for row1 to indicate the offset of the first RE to RE#0 in a RB
	{0, 1, 2, 3}



The structure of configuration
[bookmark: OLE_LINK17][bookmark: OLE_LINK27]In Rel-16, the structure of TRS for CONNECTED UEs is: UE is configured with a TRS resource set, which includes multiple TRS resources. In our view, this legacy structure can be used as the starting point for Rel-17 assistance TRS for IDLE/INACTIVE UEs. Thus we suggest to have the following proposal in the reply LS.
Proposal 2: Inform RAN2 in the reply LS that legacy configuration structure, i.e. a TRS resource set including multiple TRS resources, can be used as the starting point.
However, considering that there can be up to 64 SSB indexes, the configuration may exceed the maximum size of SIB_X, i.e. 2976bits [5]. Enhancements are needed to reduce signaling overhead. As analyzed in our companion paper [3], the following two enhancements can efficiently reduce the overhead of configuration.
Alt1: The common configuration parameter per RS resource set, or group of sets.
Alt1 is a straightforward method based on legacy structure. To reduce the signaling overhead, as many as possible parameters can be configured as the ‘common’ part. During the email discussion in RAN1 #106, the majority view is that QCL source (i.e. ssb-Index) can be configured per resource set [6], which is beneficial to enable availability indication in a beam selective manner. Besides, in typical deployment, the frequency locations of TRS in different symbols are usually the same, so startingRB and nrofRBs can also be configured as the common part of a resource set. If there is no special requirement, powerControlOffsetSS can also be common.
Alt2: gNB provides a ‘reference configuration’, and each configured resource can have a ‘delta-configuration’ compared with the reference one.
Alt2 can provide similar benefit as Alt1. Within a resource set, there can be a reference configuration, e.g. TRS0. If some parameters of TRS1 is the same as TRS0, there is no need to configure them within TRS1’s configuration. Only the parameters having different value with TRS0 need to be configured for TRS1. By Alt2, gNB can configure TRS resources more flexibly.
Based on the above analysis, we suggest to have the following proposal in the reply LS.
Proposal 3: Inform RAN2 at least the following two methods that can be further considered to reduce the overhead.
· Alt1: The common configuration parameter per RS resource set, or group of sets, e.g. ssb-Index, startingRB and nrofRBs can be the common parameter.
· Alt2: gNB provides a ‘reference configuration’, and each configured resource can have a ‘delta-configuration’ compared with the reference one.

[bookmark: _Ref129681832]Conclusions
According to the previous discussion, we have the following proposals, which are included in the reply LS to RAN2:
Proposal 1: From RAN1 perspective, inform RAN2 in the reply LS that no SIB based availability indication is supported for availability indication of TRS/CSI-RS occasions for idle/inactive UEs.
Proposal 2: Inform RAN2 in the reply LS that legacy configuration structure, i.e. a TRS resource set including multiple TRS resources, can be used as the starting point.
Proposal 4: Inform RAN2 at least the following two methods that can be further considered to reduce the overhead.
· Alt1: The common configuration parameter per RS resource set, or group of sets, e.g. ssb-Index, startingRB and nrofRBs can be the common parameter.
· Alt2: gNB provides a ‘reference configuration’, and each configured resource can have a ‘delta-configuration’ compared with the reference one.
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