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 Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK16][bookmark: OLE_LINK15]To reduce UE power consumption, TRS for RRC idle/inactive mode UE is introduced for AGC/SYNC. Most of remaining issues have been handled in RAN1#107bis-e meeting and the agreements are captured in [1]. Other issues of TRS occasion(s) for idle/inactive UE are discussed in this contribution.
[bookmark: OLE_LINK5]Remaining issues of TRS occasion(s) for idle/inactive UE
[bookmark: _Toc92286384][bookmark: _Toc92286336][bookmark: _Toc92286337][bookmark: _Toc92286291][bookmark: _Toc92286286][bookmark: _Toc92286288][bookmark: _Toc92286296][bookmark: _Toc92286332][bookmark: _Toc92286391][bookmark: _Toc92286390][bookmark: _Toc92286382][bookmark: _Toc92286385][bookmark: _Toc92286329][bookmark: _Toc92286327][bookmark: _Toc92286383][bookmark: _Toc92286295][bookmark: _Toc92286290][bookmark: _Toc92286674][bookmark: _Toc92286287][bookmark: _Toc92286381][bookmark: _Toc92286468][bookmark: _Toc92286289][bookmark: _Toc92286331][bookmark: _Toc92286330][bookmark: _Toc92286386][bookmark: _Toc92286328]Consistent TRS availability indication from PEI and paging PDCCH
The TRS availability indication can be carried by both PEI and paging PDCCH. According to agreements in RAN1#107bis-e, the TRS availability indication should be indicated in both PEI and paging DCI if PEI is configured. 
	Agreements in RAN1#107bis-e
Agreement
Confirm the following working assumption
If TRS resource is configured in SIB, L1 based availability indication is always enabled based on the configuration. 
Agreement
If SIB configures TRS resource, TRS availability indication field is present in DCI format 2_7 (if configured) with CRC scrambled by PEI-RNTI and DCI format 1_0 with CRC scrambled by P-RNTI.



Therefore, the information consistence between the indications by these two signaling should be considered, otherwise, UE needs to detect both L1 signaling to derive the TRS availability indication. Moreover, if the TRS occasion(s) indication from PEI and paging PDCCH is different, there are several options of UE interpretation, which will complicate UE implementation.
Option 1: Apply the indication by PEI and ignores the indication by paging PDCCH.
Option 2: Apply the indication by paging PDCCH and ignores the indication by PEI.
Option 3: Assume TRS occasions with inconsistent indication are unavailable. 
Option 4: Assume TRS occasions with inconsistent indication are available.
For the sake of simplification, it is proposed that UE does not expect to receive inconsistent TRS availability indication by PEI and paging PDCCH during a default paging cycle.
[bookmark: _Toc92286340][bookmark: _Toc92286394][bookmark: _Toc92286299][bookmark: _Toc92806408][bookmark: _Toc92286676][bookmark: _Toc27166][bookmark: _Toc17712][bookmark: _Toc21785][bookmark: _Toc24397][bookmark: OLE_LINK3][bookmark: _Toc95758733]A UE does not expect to receive inconsistent TRS availability indication from PEI and paging PDCCH within a default paging cycle.
............................................................ Text Proposal for TS38.214..............................................................................
5.1.6.1.1	CSI-RS for tracking
...
For each [TRS-ResourceSet] the index of the associated bit in TRS availability indication field [5, TS 38.212], is given by the higher layer parameter [indBitID].
A UE does not expect to receive inconsistent TRS availability indication from DCI format 2-7 and DCI format 1-0 with CRC scrambled by P-RNTI within a default paging cycle.
........................................................ End of Text Proposal for TS38.214........................................................................
Validity duration for TRS availability indication
In [2], a separate reference point for PEI based TRS availability indication has been discussed. There was a proposal that the reference time of the start of validity duration should follow the reference time for the associated monitoring occasion for the paging DCI. It seems the intention is to solve the issue that the ending time of the expiration of validity duration may be different for TRS availability indication indicated by PEI and paging PDCCH. 
However, even the ending time of the expiration of validity duration are different for PEI and paging PDCCH based indication, the understanding about the expiration time between NW and UE is the same. It doesn’t lead to ambiguity of expiration of validity duration because the transmission occasions and the reference time of the start of validity duration are clear for both UE and gNB according to the agreement in RAN1#107-e and current specification.
[bookmark: _Toc28029][bookmark: _Toc15066][bookmark: _Toc14670]For PEI based availability indication, the reference time of the start of validity duration has no ambiguity issue according to current specification and observation.
Configuration of TRS resource
During RAN1 #107-e meeting, the following agreement was reached. For the FFS bullet, it is more reasonable that the number of configured TRS resource sets can be larger than the number of actual transmitted SSB. For example, if a base station configures 8 TRS resource sets and transmits 3 SSB at the same time, it means more than one TRS resource set corresponds to an SSB.
[bookmark: _Toc19189][bookmark: _Toc95758734]The number of configured TRS resource sets can be larger than the number of actual transmitted SSB.
	(RAN1#107-e) Agreement
For the maximum number of TRS resource sets configured by higher layer, X,
· X = 64
· FFS: the number of configured TRS resource sets is not larger than the number of actual transmitted SSBs determined according to ssb-PositionsInBurst in SIB1


TP for CRs of TRS availability indication
The interpretation of TRS availability indication during a validity duration was discussed in RAN1#107bis-e and the agreement is as follow [1]. According to the agreements, a value of ‘1’ of TRS availability indication implies the TRS resource set(s) to be available and a value of ‘0’ means the availability indication of TRS resource sets remains unchanged. 
	(RAN1#107bis-e) Agreement
UE can receive L1 based signaling for TRS availability indication before the expiration/end of validity duration associated with previous L1 based signaling for TRS availability indication 
· For each bit indicated as ‘1’ in the availability indication field of the current L1 based signaling, the UE assumes the corresponding TRS resource set(s) are available from the reference point until the end of the validity duration associated with the current L1 based signaling.
· For each bit indicated as ‘0’ in the availability indication field of the current L1 based signaling, the UE keeps the existing assumption on the availability or unavailability of the corresponding TRS resource set(s).
Note: the validity duration for different group of TRS resources sets correspond to different bits in the availability indication field can be different and are maintained independently. 


The corresponding CR of indication of TRS resource in TS 38.213 is extracted as follows [3]. The description in highlight only includes that situation that L1 based indication conveys a value of ‘1’ to extend the validity duration, meanwhile the case that the L1 based indication can carry a value of ‘0’ is precluded. 
Furthermore, in our understanding, we think the previous text with a clarification that “A value of '0' for a bit of the bitmap is ignored by the UE” is sufficient, and the last sentence (in red) can be removed. Even without the text in red, the following can be inferred.
1) No matter whether there is an on-going validity time duration or not, if UE receives an indication of “1”, the associated resource set is valid from the first SFN till the multiple of the number of frames; 
2) If the TRS resources are not valid, it is still invalid after reception of “0”. If there is an on-going validity time duration, the duration will not change if the indication of “0” is ignored by UE. 
Therefore, we propose to delete the description in highlight in CR and the TP is shown as follow.
	[bookmark: _Toc92093865]CR of TS 38.213 in [3]
10.4B	Indication of TRS resources
A UE in RRC_IDLE state or RRC_INACTIVE state can be provided by TRS-ResourceSetConfig a set of TRS occasions [6, TS 38.214]. If TRS-ResourceSetConfig is provided, a DCI format 2_7 or a DCI format 1_0 with CRC scrambled by P-RNTI includes a TRS availability indication field [4, TS 38.212] that provides a bitmap to groups of TRS resource sets where the configuration of each TRS resource set includes an association to a bit of the bitmap. The UE can be additionally provided a multiple, by validityDuration, for a number of frames provided by defaultPagingCycle for TRS resource sets with indicated presence; if validityDuration is not provided, the multiple is equal to 2. 
A value of '1' for a bit of the bitmap indicates presence of associated TRS resource sets for the multiple of the number of frames, starting from a SFN determined from  [17, TS 38.304] that corresponds to the frame that includes a PDCCH providing the DCI format 2_7, or the DCI format 1_0 with CRC scrambled by P-RNTI, with the TRS availability indication field indicating the TRS resource sets, where  is provided by defaultPagingCycle. A value of '0' for a bit of the bitmap is ignored by the UE. A UE can receive first and second PDCCHs that provide DCI format 2_7 or DCI format 1_0 with CRC scrambled by P-RNTI that indicate presence of TRS resource sets for the multiple of the number of frames, where the second PDCCH reception after the first PDCCH reception by a time that is smaller than the multiple of the number of frames. 
*** Unchanged text is omitted ***


[bookmark: _Toc16095][bookmark: _Toc95758735]The following TP for CR of TS 38.213 should be adopted.
............................................................ Text Proposal for TS38.213..............................................................................
10.4B	Indication of TRS resources
A UE in RRC_IDLE state or RRC_INACTIVE state can be provided by TRS-ResourceSetConfig a set of TRS occasions [6, TS 38.214]. If TRS-ResourceSetConfig is provided, a DCI format 2_7 or a DCI format 1_0 with CRC scrambled by P-RNTI includes a TRS availability indication field [4, TS 38.212] that provides a bitmap to groups of TRS resource sets where the configuration of each TRS resource set includes an association to a bit of the bitmap. The UE can be additionally provided a multiple, by validityDuration, for a number of frames provided by defaultPagingCycle for TRS resource sets with indicated presence; if validityDuration is not provided, the multiple is equal to 2. 
A value of '1' for a bit of the bitmap indicates presence of associated TRS resource sets for the multiple of the number of frames, starting from a SFN determined from  [17, TS 38.304] that corresponds to the frame that includes a PDCCH providing the DCI format 2_7, or the DCI format 1_0 with CRC scrambled by P-RNTI, with the TRS availability indication field indicating the TRS resource sets, where  is provided by defaultPagingCycle. A value of '0' for a bit of the bitmap is ignored by the UE. A UE can receive first and second PDCCHs that provide DCI format 2_7 or DCI format 1_0 with CRC scrambled by P-RNTI that indicate presence of TRS resource sets for the multiple of the number of frames, where the second PDCCH reception after the first PDCCH reception by a time that is smaller than the multiple of the number of frames. 
[bookmark: OLE_LINK4]*** Unchanged text is omitted ***
........................................................ End of Text Proposal for TS38.213........................................................................
TP for CRs of TRS resources configuration
The CR of TRS resource determination in TS 38.214 is shown as follow [4]. According to the agreement in RAN1#107bis-e, it shows that “The parameter of periodicityAndOffset is used to determine the location of the first slot of TRS resource set”. The term of “the first slot” is missed in CR. Therefore, the following TP in TS 38.214 is proposed. 
	CR for TS 38.214 in [4]
[bookmark: _Toc45810561][bookmark: _Toc27299887][bookmark: _Toc20317989][bookmark: _Toc29673293][bookmark: _Toc11352099][bookmark: _Toc29673152][bookmark: _Toc36645516][bookmark: _Toc91695428][bookmark: _Toc29674286]5.1.6.1.1	CSI-RS for tracking
*** Unchanged text is omitted ***


-	the periodicity for periodic NZP CSI-RS resources, is given by the higher layer parameter periodicityAndOffset configured by a TRS-ResourceSet, is one of slots where 10, 20, 40, or 80 and where µ is defined in Clause 4.3 of [4, TS 38.211], applies to all resources in a TRS-ResourceSet. The slot offset given by the higher layer parameter periodicityAndOffset configured by a TRS-ResourceSet provides the location of the slot containing the periodic NZP CSI-RS resources configured by by a TRS-ResourceSet.
*** Unchanged text is omitted ***



[bookmark: _Toc32111][bookmark: _Toc95758736]The following TP for CR of TS 38.214 should be adopted.
............................................................ Text Proposal for TS38.214..............................................................................
5.1.6.1.1	CSI-RS for tracking
*** Unchanged text is omitted ***


-	the periodicity for periodic NZP CSI-RS resources, is given by the higher layer parameter periodicityAndOffset configured by a TRS-ResourceSet, is one of slots where 10, 20, 40, or 80 and where µ is defined in Clause 4.3 of [4, TS 38.211], applies to all resources in a TRS-ResourceSet. The slot offset given by the higher layer parameter periodicityAndOffset configured by a TRS-ResourceSet provides the location of the first slot containing the periodic NZP CSI-RS resources configured by by a TRS-ResourceSet.
*** Unchanged text is omitted ***
........................................................ End of Text Proposal for TS38.214.......................................................................
Conclusion
[bookmark: OLE_LINK14]In this contribution, we discuss the remaining issues on TRS occasion(s) for idle/inactive UEs and have the following observations and proposals. 
1. For PEI based availability indication, the reference time of the start of validity duration has no ambiguity issue according to current specification and observation.

Proposal 1:	A UE does not expect to receive inconsistent TRS availability indication from PEI and paging PDCCH within a default paging cycle.
Proposal 2:	The number of configured TRS resource sets can be larger than the number of actual transmitted SSB.
Proposal 3:	The following TP for CR of TS 38.213 should be adopted.
............................................................ Text Proposal for TS38.213..............................................................................
10.4B	Indication of TRS resources
A UE in RRC_IDLE state or RRC_INACTIVE state can be provided by TRS-ResourceSetConfig a set of TRS occasions [6, TS 38.214]. If TRS-ResourceSetConfig is provided, a DCI format 2_7 or a DCI format 1_0 with CRC scrambled by P-RNTI includes a TRS availability indication field [4, TS 38.212] that provides a bitmap to groups of TRS resource sets where the configuration of each TRS resource set includes an association to a bit of the bitmap. The UE can be additionally provided a multiple, by validityDuration, for a number of frames provided by defaultPagingCycle for TRS resource sets with indicated presence; if validityDuration is not provided, the multiple is equal to 2. 
A value of '1' for a bit of the bitmap indicates presence of associated TRS resource sets for the multiple of the number of frames, starting from a SFN determined from  [17, TS 38.304] that corresponds to the frame that includes a PDCCH providing the DCI format 2_7, or the DCI format 1_0 with CRC scrambled by P-RNTI, with the TRS availability indication field indicating the TRS resource sets, where  is provided by defaultPagingCycle. A value of '0' for a bit of the bitmap is ignored by the UE. A UE can receive first and second PDCCHs that provide DCI format 2_7 or DCI format 1_0 with CRC scrambled by P-RNTI that indicate presence of TRS resource sets for the multiple of the number of frames, where the second PDCCH reception after the first PDCCH reception by a time that is smaller than the multiple of the number of frames. 
*** Unchanged text is omitted ***
........................................................ End of Text Proposal for TS38.213........................................................................

Proposal 4:	The following TP for CR of TS 38.214 should be adopted.
............................................................ Text Proposal for TS38.214..............................................................................
5.1.6.1.1	CSI-RS for tracking
*** Unchanged text is omitted ***


-	the periodicity for periodic NZP CSI-RS resources, is given by the higher layer parameter periodicityAndOffset configured by a TRS-ResourceSet, is one of slots where 10, 20, 40, or 80 and where µ is defined in Clause 4.3 of [4, TS 38.211], applies to all resources in a TRS-ResourceSet. The slot offset given by the higher layer parameter periodicityAndOffset configured by a TRS-ResourceSet provides the location of the first slot containing the periodic NZP CSI-RS resources configured by by a TRS-ResourceSet.
*** Unchanged text is omitted ***
........................................................ End of Text Proposal for TS38.214.......................................................................
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