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Introduction
In RAN1#107bis-e, the following was agreed for UE power saving on TRS/CSI-RS occasions for RRC Idle/Inactive UEs[1]. 
 
	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.

Agreement
The applicable values:{64, 128, 256, 512} are supported for the validity duration configured by higher layer,  
· Note: If UE is provided a configuration of validity duration longer than 10.24s, and the UE does not support eDRX, it is up to UE implementation whether to assume the validity duration length is no larger than 10.24s

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. 
Note: CATT has concern on the power saving gain based on this agreement.

Agreement
Confirm the following working assumption
Working Assumption
If TRS resource is configured in SIB, L1 based availability indication is always enabled based on the configuration. 

Agreement
The parameter of periodicityAndOffset is used to determine the location of the first slot of TRS resource set.

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
Note: Huawei, MTK and ZTE have concern on the agreement.



This contribution discusses remaining issues of TRS/CSI-RS for paging enhancement. 

Discussion

L1 signaling based TRS/CSI-RS availability indication 

 Indication content 

If DCI format 2_7 is configured for RRC Idle/Inactive UE, it was agreed in RAN1#107b-e that TRS availability indication field is included in both DCI format 2_7 and paging DCI.  It should be clarified that both DCI format 2_7 and paging DCI have the same TRS availability indication filed configuration. 

Based on the guidance from RAN#93-e, the same design principle of TRS availability indication field should be applied to both paging PDCCH and DCI format 2_7.  There are no technical benefits to have different TRS availability indication filed configuration between paging PDCCH and DCI format 2_7. The size and association between bitmap and TRS resources sets of TRS availability indication field of DCI format 2_7 should be same as that of the paging DCI.  

Proposal 1: If DCI format 2_7 is configured, the size and association between bitmap and TRS resources sets of TRS availability indication field of DCI format 2_7 should be same as that of the paging DCI.
Proposed TP for TS 38.213
	10.4B	Indication of TRS resources
---------------------------------------------------- Unchanged text is Omitted --------------------------------------------------------- 
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 and or a DCI format 1_0 with CRC scrambled by P-RNTI includes the 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, if DCI format 2_7 is configured. 
---------------------------------------------------- Unchanged text is Omitted --------------------------------------------------------- 



Validity duration 

It was agreed in RAN1#107-e and RAN1#107bis-e that the validity duration has the unit of one default paging cycle and applicable values of {1, 2, 4, 8, 16, 32, 64, 128, 256, 512}. The current specification captures the validity duration as number of frames which should be corrected.

Proposal 2:  The validity duration should be a number of paging cycles provided by defaultPagingCycle. 
Proposed TP for TS 38.213
	10.4B	Indication of TRS resources
---------------------------------------------------- Unchanged text is Omitted --------------------------------------------------------- 
… The UE can be additionally provided a multiple, by validityDuration, for a number of paging cycles frames provided by defaultPagingCycle for TRS resource sets with indicated presence; if validityDuration is not provided, the multiple is equal to 2. 
---------------------------------------------------- Unchanged text is Omitted --------------------------------------------------------- 




With respect to description on ‘0’ in the availability indication field,  “A value of '0' for a bit of the bitmap is ignored by the UE” is not aligned with agreement of RAN1#107bis-e. The flowing TP should be adopted to clarify the meaning of value of '0' for a bit of the bitmap that a value of “0” for a bit of the bitmap is that UE keeps the existing assumption of the availability or unavailability of the corresponding TRS resource set(s)

Proposal 3: The flowing TP should be adopted to clarify the meaning of value of '0' for a bit of the bitmap.
Proposed TP for TS 38.213
	10.4B	Indication of TRS resources
---------------------------------------------------- Unchanged text is Omitted ---------------------------------------------------------
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 indicates that the UE keeps the existing assumption of the availability or unavailability of the corresponding TRS resource set(s).
---------------------------------------------------- Unchanged text is Omitted ---------------------------------------------------------- 




In RAN1#107bis-e, configuration parameters of PEI occasions were agreed. 
	Agreement
For PEI-O location determination:
· Range of PEI-F_offset, in unit of frame, is 
· Range of firstPDCCH-MonitoringOccasionOfPEI-O, in unit of symbol, is decided as one of the following alternatives:
· Alt-1: The same value range as firstPDCCH-MonitoringOccasionOfPO 




As PEI-F_offset is up to 16 radio frames, DCI format 2_7 and paging DCI might be located in different default DRX cycles if the PEI-F_offset is larger than the default DRX cycle.  Since the frame offset of PEI occasion is derived from the first paging frame of the UE’s paging occasion. The TRS availability indication by DCI format 2_7 should be associated with the default DRX cycle of paging occasion regardless the PEI occasion is located at the same or different default DRX cycle.  Thus, PEI based availability indication should have same reference point with that of its associated paging DCI.  

Proposal 4: PEI based availability indication should have same reference point with that of its associated paging DCI.
Proposed TP for TS 38.213
	10.4B	Indication of TRS resources
---------------------------------------------------- Unchanged text is Omitted ---------------------------------------------------------
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, or its associated DCI format 2_7, with the TRS availability indication field indicating the TRS resource sets, where  is provided by defaultPagingCycle. 
---------------------------------------------------- Unchanged text is Omitted ----------------------------------------------------------



 TRS/CSI-RS occasion configuration 

In in RAN1#107bis-e, the number of CSI-RS resources for a TRS resource set was agreed to be configured with application values X:{2,4}. However, to support multi-beam operation with up to 64 beams, there is no need to configure resources number X per TRS resource, e.g., UE will always be configured with four periodic NZP CSI-RS resources in two consecutive slots for FDD system in frequency range 1. To reduce SIB singling overhead further, the following TRS resource set configuration parameters: startingRB, nrofRBs, periodicity and TRS resources number X could be common for all the TRS resources sets.
Proposal 5: The following TRS resource set configuration parameters: startingRB, nrofRBs, periodicity and TRS resources number could be common for all the TRS resources sets.

Conclusion 
In this contribution, configuration of TRS/CSI-RS for paging enhancement is discussed.  We have the following proposals:
Proposal 1: If DCI format 2_7 is configured, the size and association between bitmap and TRS resources sets of TRS availability indication field of DCI format 2_7 should be same as that of the paging DCI.
Proposed TP for TS 38.213
	10.4B	Indication of TRS resources
---------------------------------------------------- Unchanged text is Omitted --------------------------------------------------------- 
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 and or a DCI format 1_0 with CRC scrambled by P-RNTI includes the 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, if DCI format 2_7 is configured. 
---------------------------------------------------- Unchanged text is Omitted --------------------------------------------------------- 



Proposal 2:  The validity duration should be a number of paging cycles provided by defaultPagingCycle. 
Proposed TP for TS 38.213
	10.4B	Indication of TRS resources
---------------------------------------------------- Unchanged text is Omitted --------------------------------------------------------- 
… The UE can be additionally provided a multiple, by validityDuration, for a number of paging cycles frames provided by defaultPagingCycle for TRS resource sets with indicated presence; if validityDuration is not provided, the multiple is equal to 2. 
---------------------------------------------------- Unchanged text is Omitted --------------------------------------------------------- 



Proposal 3: The flowing TP should be adopted to clarify the meaning of value of '0' for a bit of the bitmap.
Proposed TP for TS 38.213
	10.4B	Indication of TRS resources
---------------------------------------------------- Unchanged text is Omitted ---------------------------------------------------------
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 indicates that the UE keeps the existing assumption of the availability or unavailability of the corresponding TRS resource set(s).
---------------------------------------------------- Unchanged text is Omitted ---------------------------------------------------------- 




Proposal 4: PEI based availability indication should have same reference point with that of its associated paging DCI.
Proposed TP for TS 38.213
	10.4B	Indication of TRS resources
---------------------------------------------------- Unchanged text is Omitted ---------------------------------------------------------
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, or its associated DCI format 2_7, with the TRS availability indication field indicating the TRS resource sets, where  is provided by defaultPagingCycle. 
---------------------------------------------------- Unchanged text is Omitted ----------------------------------------------------------



Proposal 5: The following TRS resource set configuration parameters: startingRB, nrofRBs, periodicity and TRS resources number could be common for all the TRS resources sets.
[bookmark: _GoBack]
References
[1] [bookmark: _Ref874982][bookmark: _Ref68102465]RAN1 chairman notes, 3GPP TSG RAN WG1 #107bis-e. 
[2] R1-2200816, TS38.213 draft CR “Corrections to the introduction of UE power savings enhancements in NR”,  Samsung

