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Introduction
In this document, an issue related to periodicity of TRS occasions in SIB17 is discussed.
Discussion
In Rel-17, provisioning of TRS occasions to aid UE power savings in idle/inactive mode was introduced. SIB17 contains the configuration of TRS occasions, and a DCI-based availability indication is used to inform idle/inactive UEs when the TRS is present in the TRS occasions. 
Below agreement was made in RAN1#105-e. Agreement:
Configuration of TRS/CSI-RS occasion(s) for idle/inactive UEs include:
· periodicityAndOffset {10, 20, 40, 80} ms
· frequencyDomainAllocation for row1 with applicable values from {0, 1, 2, 3} to indicate the offset of the first RE to RE#0 in a RB
· FFS Configuration index
· details, 
· E.g. Per resource or resource set or group of resource sets
· E.g. explicit or implicit indication based on QCL source 


Focusing on periodicity and offset, the intention was to enable TRS occasions periodicities of 10,20,40 and 80 ms to match the allowed periodicities of TRS for connected mode UEs. 
However, during the Rel-17 RRC parameter discussions in RAN1, the allowed signaling values became restricted to 10,20,40 and 80 slots (see below excerpt from RRC parameter update in [3], R1-2200699, and Annex A). This was done based on comments in RRC discussion [4], R1- 2200701. 
[image: ]

Below table shows the allowed periodicity of TRS occasions for different SCSes (see Annex B for 38.214 excerpt) due to current periodicityAndOffset values in SIB17. For example, at SCS 120 kHz, only 10 ms TRS periodicity (indicated via slots80) can be advertised for idle/inactive UEs. If a gNB uses connected mode TRS with larger periodicities, it cannot advertise those in SIB17 to aid idle/inactive UEs.
Table 1. Allowed combinations of (connected mode TRS periodicity and SCS) that can be supported using periodicityAndOffset for TRS occasions in SIB17. 
	 Connected mode TRS periodicity
	slots10
	slots20
	slots40
	slots80

	10ms
	15kHz
	30kHz
	60kHz
	120kHz

	20ms
	 
	15kHz
	30kHz
	60kHz

	40ms
	 
	 
	15kHz
	30kHz

	80ms
	 
	 
	 
	15kHz



[bookmark: _Toc149899995]Observation 1 The allowed periodicity and offset indication in SIB17 for TRS occasions is restricted to 10,20,40,80 slots, while connected mode TRS periodicities can be 10,20,40 and 80ms. For example, for SCS =120 kHz, only a periodicity of 10ms (via slots80) is supported for TRS occasions. 
[bookmark: _Toc149899996]Observation 2 The periodicity and offset indication in SIB17 for TRS occasions does not cover the full range of intended TRS periodicities (10,20,40 and 80ms) for 30 kHz, 60 kHz and 120 kHz cases. 
There are a few options to address this. 
Option 1: Leave spec as is. It reduces opportunity for power savings at higher SCSes. 
Option 2: Ask RAN2 to introduce additional periodicities in SIB17 (slots160, slots320 and slots640) to cover missing cases. This can be done by introducing an extension of the parameter periodicityAndOffset (introduce slots160/320/640) that UEs can follow. Legacy UEs can be handled by indicating an invalid periodicityAndOffset value (e.g. slots10 for 30kHz case). Below table shows how all combinations would be supportable.
	 Connected mode TRS periodicity
	slots10
	slots20
	slots40
	slots80
	slots160
	slots320
	slots640

	10ms
	15kHz
	30kHz
	60kHz
	120kHz
	
	
	

	20ms
	 
	15kHz
	30kHz
	60kHz
	 120 kHz
	
	

	40ms
	 
	 
	15kHz
	30kHz
	 60kHz
	 120 kHz
	

	80ms
	 
	 
	 
	15kHz
	30 kHz 
	 60 kHz
	 120 kHz



Option 3: Reinterpret periodicityAndOffset to mean “ms” instead of slots. Apart from potential NBC change, this causes offset granularity to be ms-level instead of slot-level, i.e. there are still restrictions. 
We propose adopting Option 2 as it is aligned with RAN1’s agreement from RAN1#105-e. 
It should also be discussed which release is the correction made for: Rel-17 or Rel-18. 
1. [bookmark: _Toc149732140][bookmark: _Toc149732228][bookmark: _Toc149743294][bookmark: _Toc149767325][bookmark: _Toc149732083][bookmark: _Toc149732117][bookmark: _Toc149732141][bookmark: _Toc149732229][bookmark: _Toc149743295][bookmark: _Toc149767326][bookmark: _Toc149732084][bookmark: _Toc149732118][bookmark: _Toc149732142][bookmark: _Toc149732230][bookmark: _Toc149743296][bookmark: _Toc149767327][bookmark: _Toc149899997]Send LS to RAN2 asking them to introduce additional values (slots160, slots320 and slots640) for periodicityAndOffset for TRS occasions in SIB17.
0. [bookmark: _Toc149899998]RAN1 to select whether this is introduced in Rel-17 or in Rel-18.
Since support of UE reception of TRS occasions via SIB17 (FG29-2) is optional without capability signaling, the change can be made without any additional UE capability signaling. 
[image: ]
[bookmark: _Toc126919184][bookmark: _Toc126919185][bookmark: _Toc126919186][bookmark: _Toc126919202][bookmark: _Toc126919220][bookmark: _Toc126919231][bookmark: _Toc126919252][bookmark: _Toc126919261][bookmark: _Toc126919276][bookmark: _Toc126919278][bookmark: _Toc126919280][bookmark: _Toc126919292][bookmark: _Toc126919303][bookmark: _Toc126919309][bookmark: _Toc126919310][bookmark: _Toc126919311][bookmark: _Toc126919313][bookmark: _Toc126919316][bookmark: _Toc126919318][bookmark: _Toc126919346][bookmark: _Toc126919354][bookmark: _Toc126919356]3	Conclusion
Based on the discussion in the previous sections we make below observations and proposals. 
Observation 1 The allowed periodicity and offset indication in SIB17 for TRS occasions is restricted to 10,20,40,80 slots, while connected mode TRS periodicities can be 10,20,40 and 80ms. For example, for SCS =120 kHz, only a periodicity of 10ms (via slots80) is supported for TRS occasions.
Observation 2 The periodicity and offset indication in SIB17 for TRS occasions does not cover the full range of intended TRS periodicities (10,20,40 and 80ms) for 30 kHz, 60 kHz and 120 kHz cases.
Proposal 1	Send LS to RAN2 asking them to introduce additional values (slots160, slots320 and slots640) for periodicityAndOffset for TRS occasions in SIB17.
a.	RAN1 to select whether this is introduced in Rel-17 or in Rel-18.
[bookmark: _In-sequence_SDU_delivery]
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Annex A (Excerpt of SIB17 from 38.331)
[image: ]

Annex B (Excerpt on TRS occasions from 38.214) 
A UE in RRC_IDLE or RRC_INACTIVE can receive a higher layer configuration of TRS occasions via a trs-ResourceSetConfig. 
-	For frequency range 1, the UE may be configured with one or more TRS resource set(s), where each TRS resource set configured by a TRS-ResourceSet consists of four periodic NZP CSI-RS resources in two consecutive slots with two periodic NZP CSI-RS resources in each slot. If no two consecutive slots are indicated as downlink slots by tdd-UL-DL-ConfigurationCommon, then the UE may be configured with one or more TRS resource set(s), where a TRS-ResourceSet consists of two periodic NZP CSI-RS resources in one slot.
-	For frequency range 2 the UE may be configured with one or more TRS resource set(s), where each TRS resource set configured by a TRS-ResourceSet consists of two periodic NZP CSI-RS resources in one slot or by a TRS-ResourceSet of four periodic NZP CSI-RS resources in two consecutive slots with two periodic NZP CSI-RS resources in each slot. 
Each NZP CSI-RS resource, defined in Clause 7.4.1.5.3 of [4, TS 38.211], is configured by the higher layer parameter TRS-ResourceSet with the following restrictions for a UE in RRC_IDLE or RRC_INACTIVE:
-	the number of periodic NZP CSI-RS resources configured by a TRS-ResourceSet is given by nrofResources
-	the time-domain locations of the two CSI-RS resources in a slot, or of the four CSI-RS resources in two consecutive slots (which are the same across two consecutive slots), is one of



-	, , or for frequency range 1 and frequency range 2,







-	, , , , ,  or  for frequency range 2.
-	where the first symbol location in a slot is indicated by firstOFDMSymbolInTimeDomain in the TRS-ResourceSet and the second symbol location in a slot is firstOFDMSymbolInTimeDomain + 4

-	a single port CSI-RS resource with density  given by Table 7.4.1.5.3-1 from [4, TS 38.211].
-	the bandwidth and the frequency location of the NZP CSI-RS resource, is given by the higher layer parameter nrofRBs, startingRB and frequencyDomainAllocation in a TRS-ResourceSet and applies to all resources in a TRS-ResourceSet. Bandwidth, nrofRBs, and the initial CRB index, startingRB, of the NZP CSI-RS resource configured by TRS-ResourceSet are not restricted by initial DL BWP.
-	UE is not required to receive TRS occasions outside the initial DL BWP.


-	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.

-	the UE does not expect the TRS-ResourceSet to be configured with the periodicity of  slots if the bandwidth of NZP CSI-RS resource is larger than 52 resource blocks.
[bookmark: _Hlk86149805]-	the UE may assume the sub-carrier spacing of the NZP CSI-RS resources configured by TRS-ResourceSet to be same as the sub-carrier spacing of the initial DL BWP.
[bookmark: _Hlk86149878]-	powerControlOffsetSS given by a TRS-ResourceSet applies to all resources in a TRS-ResourceSet.
-	the QCL information for periodic NZP CSI-RS resources, is given by the higher layer parameter ssb-Index configured by a TRS-ResourceSet, is a SS/PBCH block, applies to all resources in a TRS-ResourceSet.
-	One or more scrambling IDs according to scramblingID-Info where if a single scramblingIDforCommon is configured, it applies to all NZP-CSI-RS resources in the resource set, otherwise, each NZP-CSI-RS resource is provided with a scrambling IDs according to scramblingIDperResourceListWith2 or scramblingIDperResourceListWith4.
-	the UE may assume the following quasi co-location type(s):
-	'typeC' with an SS/PBCH block and, when applicable, 'typeD' with the same SS/PBCH block.
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.
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SIB17 contains configurations of TRS resources for idle/inactive UEs.

SIB17 information element
~ ASNISTART
- TAG-SIB17-START

SIB17-r17 SEQUENCE {
segmentiumber-rl7 INTEGER (0..63),
segmentIype-rl? ENUMERATED {notLastSegment, lastSegment},
segmentContainer-rll OCTET STRING

}

SIB17-IEs-rl7 ::= SEQUENCE {

trs-RescurceSecConfig-rl7
validityDuration-rl7

sparel}
lateNonCriticalExtension  OCIET STRING

}

TRS-ResourceSet-rl7 :
powerControlOffsetss-rl?

SEQUENCE {
ENUMERATED {db-3, db0, db3, dbé},

Release 17 484
scramblingID-Info-rl7 CHOICE {
scramblingIDforCommon-rl7 ScramblingId,

scramblingIDperResourceListWith2-rl7  SEQUENCE (SIZE (2)) OF ScramblingId,
scramblingIDperResourceListWithd-rl7  SEQUENCE (SIZE (4)) OF ScramblingId,

i
£1rstOFDMSymbolInTimeDomain-rl]

INTEGER (0..9),
startingRB-rl7

INTEGER (0..maxNrofPhysicalResourceBlocks-1),
INTEGER (24..maxNrofPhysicalResourceBlocksPlusl),

1.
frequencyDomainAllocation-rl7 BIT STRING ( 4),
indBitID-rl? INTEGER (0..5),

nrofResources-rll ENUMERATED (n2, nd}

SEQUENCE (SIZE (1..maxNrofIRS-ResourceSets-rl7)) OF TRS-ResourceSec-rl7,
ENUMERATED (tl, t2, td, t6, tl6, t32, téd, tl28, t256, tSl2, infinity, spareS, spared, spare:

spare2,
OPTIONAL, -- Need S
OPTIONAL,

3GPP TS 38.331 V17.5.0 (2023-06)





image4.wmf
{

}

8

,

4

Î

l


oleObject1.bin

image5.wmf
{

}

9

,

5

Î

l


oleObject2.bin

image6.wmf
{

}

10

,

6

Î

l


oleObject3.bin

image7.wmf
{

}

4

,

0

Î

l


oleObject4.bin

image8.wmf
{

}

5

,

1

Î

l


oleObject5.bin

image9.wmf
{

}

6

,

2

Î

l


oleObject6.bin

image10.wmf
{

}

7

,

3

Î

l


oleObject7.bin

image11.wmf
{

}

11

,

7

Î

l


oleObject8.bin

image12.wmf
{

}

12

,

8

Î

l


oleObject9.bin

image13.wmf
{

}

13

,

9

Î

l


oleObject10.bin

image14.wmf
3

=

r


oleObject11.bin

image15.wmf
p

X

m

2


oleObject12.bin

image16.wmf
=

p

X


oleObject13.bin

image17.wmf
10

2

´

m


oleObject14.bin

image1.emf
periodicityAndOffset new

Periodicity and slot offset (slot) for periodicTRS, with values from IE 'CSI-

ResourcePeriodicityAndOffset'.

The parameter is used to determine the location of the first slot of TRS resource 

set.

{slots10, slots20, 

slots40, slots80, 

[slots160], [slots320], 

[slots640]}
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