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At the RAN#98e meeting, the WID on expanded and improved NR positioning RP-223549 [1] was approved including the following objective related to RedCap positioning:
	· Specify support of positioning for UEs with Reduced Capabilities (RedCap UEs)
· Specify support of Frequency Hopping (FH) beyond maximum RedCap UE bandwidth for reception of DL PRS and transmission of UL SRS for positioning [RAN1, RAN2].
· NOTE: The complexity of the corresponding capabilities for RedCap UEs should be addressed for the introduction of appropriate capabilities for RedCap UEs.
· Specify RRM requirements for positioning including RRM measurements and procedures for RedCap UEs for both with and without frequency hopping [RAN4].


In this contribution, we will present our views on remaining issues on RedCap positioning.
Remaining issues on frequency hopping.
SRS for positioning frequency hopping design
Starting slot offset for each hop
Regarding SRS for positioning frequency hopping parameters, the following agreements [2] in RAN1#114bis were achieved.
	Agreement
For SRS Tx hopping, the configuration parameters values are:
· For the hop bandwidth common to all hops
· Configuration re-uses C_SRS
· The values of C_SRS in legacy SRS for positioning such that the maximum bandwidth is: 104 PRBs, 48 PRBs, 132 PRBs, 64 PRBs, for 15,30,60,120 KHz respectively when B_SRS equal 0. 
· For the starting RB of the first hop in time domain:
· Configuration re-uses the IE freqDomainShift
· The range is {0,268} RBs
· For the single overlap common to all hops for the SRS resource
· The value can be 0,1,2,4 RBs
· Note: This is a new IE 
· For the starting slot offset and starting symbol for the SRS resource with tx hopping (first hop in time)
· The value range is {0,1,2…, nrof slot in periodicity} in slots for the slot offset
· Note: this is for the periodic [and semi-persistent] SRS
· Starting symbol: {0,1,2,…13} in symbol
· Starting slot reuses the SRS-PeriodicityAndOffset IE
· Starting symbol reuses the starting position startPosition in the IE resourceMapping
· The starting slot offset and symbol for each of the hops following the first hop in time, 
· FFS: The value range is {0,1,2…, nrof slot in periodicity} in slots for the slot offset
· Note: this is for the periodic [and semi-persistent] SRS
· Starting symbol: {0,1,2,…13} in symbol 
· this is a new IE
· The number of consecutive symbols in a hop common to all hops
· Values are 1,2,4,8 and 12 symbols
· Configuration re-uses the IE nrofsymbols in resourcemapping
· The number of hops 
· Values are 2,3,4,5,6 
· This is a new IE 


One FFS is the starting slot offset for each of the hops following the first hop in time. In our view, the starting slot offset for each hop can be configured with the value range of {0,1,2…, nrof slot in periodicity} in slots. Therefore, when determining the starting position of each hop, it can be determined independently and does not depend on the relative relationship with the first hop. In this way, when reflecting the SRS slot configurtation in TS38.214, we only need to follow the existing formula without generating a new formula. For example, a minor change regarding SRS slot configuration for frequency hopping is shown as the following.
	6.4.1.4.4	Sounding reference signal slot configuration
Throughout this clause, when the higher layer parameter SRShoppingNrofHops is provided for SRS-PosResource, the sounding reference signal slot configuration applies to a given hop.  


For an SRS resource configured as periodic or semi-persistent by the higher-layer parameter resourceType, a periodicity  (in slots) and slot offset  are configured according to the higher-layer parameter periodicityAndOffset-p or periodicityAndOffset-sp in the SRS-Resource IE, or periodicityAndOffset-p or periodicityAndOffset-sp in the SRS-PosResource IE. Candidate slots in which the configured SRS resource may be used for SRS transmission are the slots satisfying


SRS is transmitted as described in clause 6.2.1 of [6, TS 38.214].


Then, for value range applying to [semi-persistent] SRS, we don’t find the difference with periodic SRS. So, the bracket should be deleted in previous agreement.
Proposal 1: 
· Regarding the starting slot offset and symbol for each of the hops following the first hop in time, the value range can be {0,1,2…, nrof slot in periodicity} in slots for the slot offset.
· The value range of {0,1,2…, nrof slot in periodicity} in slots for the slot offset for each hop applies to both the periodic and semi-persistent SRS.
Initial frequency hop index
Regarding SRS for positioning frequency hopping parameters, the following agreements [2] in RAN1#114bis were achieved.
	Agreement
The working assumption is revised as follow:
Working assumption 
For the SRS for positioning with Tx hopping wrapping pattern, the starting frequency for each symbol of the wrapped staircase pattern is configured by:
a new offset nFH is added to the the exisiting equation for the starting frequency , where 

 Where: (down-select at RAN1#115)
-alt1: is the frequency hop index of the initial hop (new configured parameter)

-alt2:  
· Note: The reference point for starting PRB of the first hop  and nshift is defined as lowest RB provided by the agreed configuration that may include SCS, CP size and bandwidth (position and size)

-  is the starting PRB of the first hop
- In k0, nshift is replaced by 
-  is the SRS hop transmission counter in time domain
- is the configured number of hops
- is the configured hop bandwidth, in number of RBs
- is the configured common overlap between two hops, in number of RB(s).


In our view, Alt 1 is up to the network to determine the hop pattern which is more flexible. 
However, for Alt 2, it may have limitations in some cases, e.g., when the bandwidth of the ‘virtual BWP’ is greater than the total hop bandwidth, Alt 2 will limit the use of the pure staircase pattern.
For example, a UE is configured with a ‘virtual BWP’ with the bandwidth of 240PRB and 5 hops with 20PRB hop bandwidth and 1 PRB overlapping bandwidth. The following is a Table of the relationship between the range of starting PRB of the first hop and  for Alt 2.
Table 1: An exemplary relationship between the range of starting PRB of the first hop and  for Alt2
	Range of starting PRB of the first hop
	

	0…18
	0

	19…37
	1

	38…56
	2

	57…75
	3

	76…94
	4

	95…113
	0

	114…132
	1

	133…151
	2

	…
	…


The following figure is an example for comparision of Alt 1 and Alt 2, with the assumption of starting PRB range of {38…56}.


Figure 1 SRS frequency hopping pattern comparison between Alt 1 and Alt 2 in some cases
It can be observed that for Alt 2, if the starting PRB of the first hop is within certain range (e.g., {38…56}),  cannot be equal to 0 (e.g.,) based on the generation formula, so the SRS frequency hopping pattern can only be a wrapped staircase pattern; however, for Alt 1, even if with the same range of starting PRB of the first hop, due to the sufficient bandwidth of ‘virtual BWP’,  can be configured as 0, so a pure staircase pattern is applied. In general, the performance of a pure staircase pattern is better than a wrapped staircase pattern.
In our view, Alt 1 has the greatest flexibility and can configure the most suitable SRS frequency hopping pattern in each case; in contrast, Alt 2 has less flexibility and can only apply the wrapped staircase pattern in some cases, causing performance damage.
Therefore, we propose,
Proposal 2: 
· Regarding frequency hop index of the initial hop, support Alt1: is the frequency hop index of the initial hop (new configured parameter).
So, a minor change regarding   is shown as the following.
	-	 is the initial hop index, given by the higher-layer parameter [ZZZ]



Hop index counter
In current CR, there is a parameter ‘’ in SRS frequency hopping equation as the following. This parameter ‘’ is the ‘hop index counter’, which is related to time domain locations of each hop. 
	
…
-	 is given by the higher-layer parameter YYY
-	is the hop index counter.
-	 is the initial hop index
...


Firstly, in order to distinguish  from the hop index represented by , we recommend changing the description of  to ‘hop index counter in time domain’.
Then, based on current description, it is still not clear the relationship between  and each hop. In our view, a straightforward way is to configure hop index in time domain together with the starting slot offset and starting symbol for each hop. For example, UE can be configured with { index 0, starting slot offset 0, starting symbol 0}, { index 1, starting slot offset 1, starting symbol 1}…} for hops. 
Some companies may argue that  and corresponding equations can be reused to replace. However, may not be suitable for SRS for positioning FH, since  is calculated according to  per SRS resource, but for SRS for positioning FH, the definition of is per hop basis and cannot be used as hop index counter. So, current parameter should be kept.
So, we propose,
Proposal 3: 
· Hop index in time domain can be configured together with the starting slot offset and starting symbol for each hop.
So, a minor change regarding  is shown as the following.
	-	is the hop index counter in time domain, given by the higher-layer parameter [ZZ].



SRS frequency hopping collision rules 
	Agreement
For the collision rules of the SRS with Tx hopping (option2)
· If the SRS symbol(s), including the retuning time to/from the active BWP, collides with PUSCH or PUCCH, when UE determines that SRS with Tx hopping is to be dropped, the colliding SRS symbol(s) are dropped.
· FFS: timeline for determination of colliding channels/signals
· FFS: collisions with MIMO SRS


Compared with the Rel-16/17 SRS collision rules, the collision rules of Option 2 are basically similar, with only the retuning time to/from the active BWP being additionally considered. Considering that the collision rules of Rel-16/17 SRS for positioning do not specify the collision rules related to timeline, similarly, for SRS for frequency hopping, we don’t find the need to introduce timeline related rules.
Proposal 4: 
· For the collision rules of the SRS with Tx hopping (option2), no need to introduce timeline for determination of colliding channels/signals.
Regarding collisions with MIMO SRS, the following are the descriptions of regular SRS for positioning collision with MIMO SRS in TS38.214.
	For operation in the same carrier, the UE is not expected to be configured on overlapping symbols with a SRS resource configured by the higher layer parameter SRS-PosResource and a SRS resource configured by the higher layer parameter SRS-Resource with resourceType of both SRS resources as 'periodic'.
For operation in the same carrier, the UE is not expected to be activated or triggered to transmit SRS on overlapping symbols with a SRS resource configured by the higher layer parameter SRS-PosResource and a SRS resource configured by the higher layer parameter SRS-Resource with resourceType of both SRS resources as 'semi-persistent' or 'aperiodic'.


Based above descritions, it can be seen that SRS for positioning collision with MIMO SRS can be treated as an error case. So, for SRS for positioning frequency hopping, we can reuse similar methods and additionally consider the impact of switching time.
The modifications regarding collision with MIMO SRS are shown as the following.
	For operation in the same carrier, the UE is not expected to be configured on overlapping symbols with a SRS resource configured by the higher layer parameter SRS-PosResource and a SRS resource configured by the higher layer parameter SRS-Resource with resourceType of both SRS resources as 'periodic'.
For operation in the same carrier, the reduced capability UE is not expected to be configured on overlapping symbols with a SRS resource of the transmit frequency hopping including the switching time to or from the active bandwidth part configured by the higher layer parameter [XX] and a SRS resource configured by the higher layer parameter SRS-Resource with resourceType of both SRS resources as 'periodic'.
For operation in the same carrier, the UE is not expected to be activated or triggered to transmit SRS on overlapping symbols with a SRS resource configured by the higher layer parameter SRS-PosResource and a SRS resource configured by the higher layer parameter SRS-Resource with resourceType of both SRS resources as 'semi-persistent' or 'aperiodic'.
For operation in the same carrier, the reduced capability UE is not expected to be activated or triggered to transmit SRS on overlapping symbols with a SRS resource of the transmit frequency hopping including the switching time to or from the active bandwidth part configured by the higher layer parameter [XX] and a SRS resource configured by the higher layer parameter SRS-Resource with resourceType of both SRS resources as 'semi-persistent' or 'aperiodic'.


Proposal 5: 
· The collision rules of the SRS for positioning with Tx hopping with MIMO SRS should be captured into TS38.214.
In addition, in current CR, there is a bracket regarding ‘one [cycle] of the transmit frequency hopping’ as captured as the following.
	The UE is not expected to be configured with one [cycle] of the transmit frequency hopping that is partially overlapped with the time window. 


It is not clear what the cycle means since there is no such definition in the specification. In our view, a clearer modification is as follows.
	The UE is not expected to be configured with one [cycle]  hops given by higher layer parameter [XX] of the transmit frequency hopping that is partially overlapped with the time window. 



SRS frequency hopping power control 
	Agreement
SRS for positioning with Tx hopping can be configured outside of the active UL BWP
· The configuration may include SCS, CP size and bandwidth (position and size), which can use a SCS, CP size and bandwidth different from the UL active BWP


Based on the above agreement, SRS for positioning with Tx hopping is configured outside UL BWP. So, for power control of SRS with Tx hopping, ‘the active BWP b’ should refer to the BWP configuration for SRS with Tx hopping. However, such description is not captured in TS38.213.
	If a UE transmits SRS based on a configuration by SRS-PosResourceSet on active UL BWP  of carrier  of serving cell , the UE determines the SRS transmission power  in SRS transmission occasion  as 
[image: ] [dBm]


Therefore, the modifications regarding power control for SRS frequency hopping are shown as the following.
	*** Unchanged parts are omitted ***
If a UE transmits SRS based on a configuration by SRS-PosResourceSet outside initial UL BWP of carrier f of serving cell c in RRC_INACTIVE state, the active UL BWP b refers to the BWP configuration provided by bwp-NUL or bwp-SUL in SRS-PosRRC-InactiveConfig for the corresponding carrier.
If a UE transmits SRS on multiple SRS resources for positioning bandwidth aggregation according to linkage [6, TS 38.214], the UE calculates  using the same values of , , and  for each of the multiple SRS resources. 
If a UE transmits SRS based on a configuration by SRS-PosResourceSet in SRS-PosRRC-InactiveConfig-ValidityArea in RRC_INACTIVE state [12, TS 38.331], the active UL BWP b refers to the BWP provided by bwp in SRS-PosRRC-InactiveConfig-ValidityArea. If the UE is not provided pathlossReferenceRS-Pos in SRS-PosResourceSet, or if the UE is provided pathlossReferenceRS-Pos in SRS-PosResourceSet and the UE cannot accurately measure a pathloss, the UE calculates  using an RS resource from an SS/PBCH block with same index as the one the UE used to obtain MIB; otherwise, the UE uses the RS indicated by pathlossReferenceRS-Pos to calculate .
If a reduced capability UE performs SRS transmit frequency hopping based on a configuration by [SRS-PosResourceSet] in [higher layer parameter] outside of the active UL BWP of carrier f of serving cell c in RRC_CONNECTED state [12, TS 38.331], the active UL BWP b refers to the BWP configuration provided by [bwp] in  [higher layer parameter]. 
If a reduced capability UE performs SRS transmit frequency hopping based on a configuration by [SRS-PosResourceSet] in [higher layer parameter] outside of the intial UL BWP of carrier f of serving cell c in RRC_INACTIVE state [12, TS 38.331], the active UL BWP b refers to the BWP configuration provided by [bwp] in  [higher layer parameter]. 
*** Unchanged parts are omitted ***


Summary of TP
Based on the above discussion, the corresponding text proposals are summarized as the following.
Proposal 6: 
· Adopted the TPs in section 3 into TS38.211, TS38.212, TS38.213 respectively.
TP in TS38.211 
TP1 
	Reason for change
	It needs to be distinguished that frequqency hopping here is for SRS for positioning, or MIMO SRS, which improves specification readability and reduce ambiguity.

	Summary of change
	Section 6.4.1.4.1 in TS 38.211
1.Add the description that ‘  is for SRS for postioning’.
2. Typo fixed.

	Consequences if not approved
	SRS for postioning frequency hopping and MIMO SRS frequency hopping may be confused by the reader.

	Text proposal
	[bookmark: _Toc19796472][bookmark: _Toc26459698][bookmark: _Toc29230348][bookmark: _Toc36026607][bookmark: _Toc45107446][bookmark: _Toc51774115][bookmark: _Toc146795038][bookmark: _Toc19796473][bookmark: _Toc26459699][bookmark: _Toc29230349][bookmark: _Toc36026608][bookmark: _Toc45107447][bookmark: _Toc51774116][bookmark: _Toc146795039][bookmark: _Toc19796474][bookmark: _Toc26459700][bookmark: _Toc29230350][bookmark: _Toc36026609][bookmark: _Toc45107448][bookmark: _Toc51774117][bookmark: _Toc146795040]< Unchanged text omitted >
6.4.1.4.1	SRS resource
An SRS resource is configured by the SRS-Resource IE or the SRS-PosResource IE and consists of
-	 antenna ports , where the number of antenna ports is given by the higher layer parameter nrofSRS-Ports if configured, otherwise , and  when the SRS resource is in a SRS resource set with higher-layer parameter usage in SRS-ResourceSet not set to 'nonCodebook', or determined according to [6, TS 38.214] when the SRS resource is in a SRS resource set with higher-layer parameter usage in SRS-ResourceSet set to 'nonCodebook'
-	, the number of hops for SRS Tx hopping for an SRS resource configured by SRS-PosResource given by the higher layer parameter SRShoppingNrofHops if configured, otherwise .
-	 consecutive OFDM symbols given by the field nrofSymbols contained in the higher layer parameter resourceMapping. If ,  is the number of consecutive OFDM symbol per hops.
[bookmark: _Hlk20397759]-	, the starting position in the time domain given by  where the offset  counts symbols backwards from the end of the slot and is given by the field startPosition contained in the higher layer parameter resourceMapping and . If   is the starting position of each hop in the time domain, determined by the field startPosition for each SRS transmission hop.
-	, the frequency-domain starting position of the sounding reference signal
< Unchanged text omitted >



TP2
	Reason for change
	1.The specification lacks the description of C_SRS of the previous agreement.
· For the hop bandwidth common to all hops
· Configuration re-uses C_SRS
· The values of C_SRS in legacy SRS for positioning such that the maximum bandwidth is: 104 PRBs, 48 PRBs, 132 PRBs, 64 PRBs, for 15,30,60,120 KHz respectively when B_SRS equal 0. 
2. Based on current description, it is still not clear how to get  , e.g., how to get the relationship between and each hop. A straightforward way is to configure hop time index together with the starting slot offset and starting symbol for each hop. In addition, change the definition of ‘’ to ‘hop index counter in time domain’ to distinguish from the hop index represented by .
3. The specification lacks the description of where  comes from.
4. The specification lacks the description of which represents the starting RB of the first hop in time domain, especially considering corresponding description is deleted in TS38.214.
When the reduced capability UE is configured to perform transmit frequency hopping it expects to be configured via [higher layer parameter] with the starting PRB of the first frequency hop.


	Summary of change
	Section 6.4.1.4.3 in TS 38.211
1.Add the description of C_SRS following the previous agreement.
2.Add the description of  based on higher-layer configuration. And change the definition of ‘’ to ‘hop index counter in time domain’.
3.Add the description of  based on higher-layer configuration.
4.Add the description of represents the starting RB of the first hop in time domain.

	Consequences if not approved
	Incomplete descriptions for SRS for postioning frequency hopping.

	Text proposal
	< Unchanged text omitted >
6.4.1.4.3	Mapping to physical resources
Throughout this clause, when the higher layer parameter SRShoppingNrofHops is provided for SRS-PosResource, the sounding reference signal sequence definitions applies to a given hop.  




When SRS is transmitted on a given SRS resource, the sequence  for each OFDM symbol  and for each of the antenna ports of the SRS resource shall be multiplied with the amplitude scaling factor  in order to conform to the transmit power specified in [5, 38.213] and mapped in sequence starting with  to resource elements  in a slot for each of the antenna ports  according to

The length of the sounding reference signal sequence is given by




[bookmark: _GoBack]where  is given by a selected row of Table 6.4.1.4.3-1 with  where  is given by the field b-SRS contained in the higher-layer parameter freqHopping if configured, otherwise . The row of the table is selected according to the index  given by the field c-SRS contained in the higher-layer parameter freqHopping. If SRShoppingNrofHops for SRS-PosResource is provided, the row of the table is selected according to the index with the limitation of the maximum bandwidth of104 PRBs, 48 PRBs, 132 PRBs, 64 PRBs, for 15,30,60,120 KHz respectively when   The quantity   is given by the higher-layer parameter FreqScalingFactor if configured, otherwise . When FreqScalingFactor is configured, the UE expects the length of the SRS sequence to be a multiple of 6.
The frequency-domain starting position  is defined by

where 

and


and
-	 is given by the higher-layer parameter StartRBIndex if configured, otherwise ; 
-	 is given by Table 6.4.1.4.3-3 with

	if the higher-layer parameter EnableStartRBHopping is configured, otherwise .
-	 is given by the higher-layer parameter YYY
-	is the hop index counter in time domain, given by the higher-layer parameter [ZZ].
-	 is the initial hop index, given by the higher-layer parameter [ZZZ]

The quantity  is given by
-	if the higher-layer parameter combOffsetHopping is not configured:

-	if the higher-layer parameter combOffsetHopping is configured:

	where  and is the th entry and the cardinality of the set 

	respectively, where  is given by the higher-layer parameter combOffsetHoppingSubset if configured, otherwise . 
	The pseudo-random sequence  is defined by clause 5.2.1 and shall be initialized with  at the beginning of each radio frame for which , where the comb hopping identity  is contained in the higher-layer parameter combOffsetHopping.
	If the higher-layer parameter hoppingWithRepetition is configured, , otherwise .

If SRShoppingNrofHops is configured:
-	The reference point for  is the lowest subcarrier of the configured bandwidth for SRS with Tx hopping configured by the parameter XXX in TxhoppingBandwidth.
otherwise:
-	If  the reference point for  is subcarrier 0 in common resource block 0, otherwise the reference point is the lowest subcarrier of the BWP. 
If the SRS is configured by the IE SRS-PosResource, the quantity  is given by Table 6.4.1.4.3-2, otherwise .
The frequency domain shift value  adjusts the SRS allocation with respect to the reference point grid and is contained in the higher-layer parameter freqDomainShift in the SRS-Resource IE or the SRS-PosResource IE. If SRShoppingNrofHops for SRS-PosResource is provided, the frequency domain shift value represents the starting RB of the first hop in time domain. The transmission comb offset  is contained in the higher-layer parameter transmissionComb in the SRS-Resource IE or the SRS-PosResource IE and  is a frequency position index.
Frequency hopping of the sounding reference signal is configured by the parameter , given by the field b-hop contained in the higher-layer parameter freqHopping if configured, otherwise .
If , frequency hopping is disabled and the frequency position index  remains constant (unless re-configured) and is defined by




for all  OFDM symbols of the SRS resource. The quantity  is given by the higher-layer parameter freqDomainPosition if configured, otherwise , and the values of  and  for  are given by the selected row of Table 6.4.1.4.3-1 corresponding to the configured value of .
If , frequency hopping is enabled and the frequency position indices  are defined by

where  is given by Table 6.4.1.4.3-1,


and where  regardless of the value of . The quantity  counts the number of SRS transmissions. For the case of an SRS resource configured as aperiodic by the higher-layer parameter resourceType, it is given by  within the slot in which the  symbol SRS resource is transmitted. The quantity  is given by  if the higher-layer parameter nrofSRS-Ports-n8 equals ‘ports8tdm’, otherwise . The quantity  is the repetition factor given by the field repetitionFactor if configured, otherwise .
For the case of an SRS resource configured as periodic or semi-persistent by the higher-layer parameter resourceType, the SRS counter is given by




for slots that satisfy . The periodicity  in slots and slot offset  are given in clause 6.4.1.4.4.
< Unchanged text omitted >


TP3 
	Reason for change
	The specification lacks the description of SRS slot configuration for each hop. The starting position of each hop can be configured independently and does not depend on the relative relationship with the first hop. When reflecting the SRS slot configurtation in TS38.214, we only need to follow the existing formula without generating a new formula.

	Summary of change
	Section 6.4.1.4.4 in TS 38.211
Add description of SRS slot configuration for each hop.

	Consequences if not approved
	Incomplete descriptions of SRS slot configuration for each hop.

	Text proposal
	< Unchanged text omitted>
6.4.1.4.4	Sounding reference signal slot configuration
Throughout this clause, when the higher layer parameter SRShoppingNrofHops is provided for SRS-PosResource, the sounding reference signal slot configuration applies to a given hop.


For an SRS resource configured as periodic or semi-persistent by the higher-layer parameter resourceType, a periodicity  (in slots) and slot offset  are configured according to the higher-layer parameter periodicityAndOffset-p or periodicityAndOffset-sp in the SRS-Resource IE, or periodicityAndOffset-p or periodicityAndOffset-sp in the SRS-PosResource IE. Candidate slots in which the configured SRS resource may be used for SRS transmission are the slots satisfying


SRS is transmitted as described in clause 6.2.1 of [6, TS 38.214].
< Unchanged text omitted >




TP in TS38.213
TP1 
	Reason for change
	Based on the following agreement, SRS for positioning with Tx hopping is configured outside UL BWP. So, for power control of SRS with Tx hopping, ‘the active BWP b’ should refer to the BWP configuration for SRS with Tx hopping. However, such description is not captured in TS38.213.
	Agreement
SRS for positioning with Tx hopping can be configured outside of the active UL BWP
· The configuration may include SCS, CP size and bandwidth (position and size), which can use a SCS, CP size and bandwidth different from the UL active BWP




	Summary of change
	Section  7.3.1 in TS 38.213: 
Add description regarding ‘the active BWP b’ for SRS for positioning frequency hopping power control.

	Consequences if not approved

	Incorrect description for SRS for positioning frequency hopping power control regarding the BWP reference.

	Text proposal
	< Unchanged text omitted >
If a UE transmits SRS based on a configuration by SRS-PosResourceSet outside initial UL BWP of carrier f of serving cell c in RRC_INACTIVE state, the active UL BWP b refers to the BWP configuration provided by bwp-NUL or bwp-SUL in SRS-PosRRC-InactiveConfig for the corresponding carrier.
If a UE transmits SRS on multiple SRS resources for positioning bandwidth aggregation according to linkage [6, TS 38.214], the UE calculates  using the same values of , , and  for each of the multiple SRS resources. 
If a UE transmits SRS based on a configuration by SRS-PosResourceSet in SRS-PosRRC-InactiveConfig-ValidityArea in RRC_INACTIVE state [12, TS 38.331], the active UL BWP b refers to the BWP provided by bwp in SRS-PosRRC-InactiveConfig-ValidityArea. If the UE is not provided pathlossReferenceRS-Pos in SRS-PosResourceSet, or if the UE is provided pathlossReferenceRS-Pos in SRS-PosResourceSet and the UE cannot accurately measure a pathloss, the UE calculates  using an RS resource from an SS/PBCH block with same index as the one the UE used to obtain MIB; otherwise, the UE uses the RS indicated by pathlossReferenceRS-Pos to calculate .
If a reduced capability UE performs SRS transmit frequency hopping based on a configuration by [SRS-PosResourceSet] in [higher layer parameter] outside of the active UL BWP of carrier f of serving cell c in RRC_CONNECTED state [12, TS 38.331], the active UL BWP b refers to the BWP configuration provided by [bwp] in  [higher layer parameter]. 
If a reduced capability UE performs SRS transmit frequency hopping based on a configuration by [SRS-PosResourceSet] in [higher layer parameter] outside of the intial UL BWP of carrier f of serving cell c in RRC_INACTIVE state [12, TS 38.331], the active UL BWP b refers to the BWP configuration provided by [bwp] in  [higher layer parameter]. 
< Unchanged text omitted >



TP in TS38.214
TP1 
	Reason for change
	It is not clear what the [cycle] means since there is no such definition in the specification. 

	Summary of change
	Section 6.2.1.4.1 in TS 38.214: 
Add a clear decription to represent the meaning of ‘one [cycle]’ of Tx frequency hopping.

	Consequences if not approved

	Unclear description of ‘one [cycle]’ of Tx frequency hopping.

	Text proposal
	< Unchanged text omitted >
6.2.1.4.1	SRS frequency hopping for positioning
The reduced capability UE may be configured via [higher layer parameter], subject to UE capability, to perform transmit frequency hopping separate from the UL BWP configuration and outside of the UL BWP, where the UE may be configured with subcarrier spacing, CP and bandwidth that are different from the UL active BWP. The reduced capability UE transmit frequency hopping is configured within one SRS resource for positioning, that may be configured with a bandwidth larger than the maximum bandwidth of the reduced capability UE, in RRC_CONNECTED or RRC_INACTIVE mode. The reduced capability UE transmit frequency hopping, may be configured with overlapping or non-overlapping frequency hops in the frequency domain. 
The reduced capability UE may be configured, via [higher layer parameter], subject to UE capability, with an UL time window where the UE is not expected to transmit other signals/channels and is only expected to transmit the SRS for positioning using frequency hopping. The UE is not expected to be configured with one [cycle]  hops given by higher layer parameter [XX]of the transmit frequency hopping that is partially overlapped with the time window. 

If the SRS symbol(s), including the switching time to or from the active bandwidth part, of the transmit frequency hopping collides with PUSCH or PUCCH including the switching time to or from the active bandwidth part, and if the UE determines the SRS to be dropped, the colliding SRS symbol(s) are dropped.
< Unchanged text omitted >


TP2 
	Reason for change
	The description of collision between SRS for positioning frequency hopping and MIMO SRS is missing.

	Summary of change
	Section 6.2.1 in TS 38.214:
Add the description of collision between SRS for positioning frequency hopping and MIMO SRS.

	Consequences if not approved

	Incomplete description of collision between SRS for positioning frequency hopping and MIMO SRS.

	Text proposal
	< Unchanged text omitted >
For operation in the same carrier, the UE is not expected to be configured on overlapping symbols with a SRS resource configured by the higher layer parameter SRS-PosResource and a SRS resource configured by the higher layer parameter SRS-Resource with resourceType of both SRS resources as 'periodic'.
For operation in the same carrier, the reduced capability UE is not expected to be configured on overlapping symbols with a SRS resource of the transmit frequency hopping including the switching time to or from the active bandwidth part configured by the higher layer parameter [XX] and a SRS resource configured by the higher layer parameter SRS-Resource with resourceType of both SRS resources as 'periodic'.
For operation in the same carrier, the UE is not expected to be activated or triggered to transmit SRS on overlapping symbols with a SRS resource configured by the higher layer parameter SRS-PosResource and a SRS resource configured by the higher layer parameter SRS-Resource with resourceType of both SRS resources as 'semi-persistent' or 'aperiodic'.
For operation in the same carrier, the reduced capability UE is not expected to be activated or triggered to transmit SRS on overlapping symbols with a SRS resource of the transmit frequency hopping including the switching time to or from the active bandwidth part configured by the higher layer parameter [XX] and a SRS resource configured by the higher layer parameter SRS-Resource with resourceType of both SRS resources as 'semi-persistent' or 'aperiodic'.
< Unchanged text omitted >


Conclusion
In this contribution, we discuss remaining issues on RedCap positioning with the following proposals.
Proposal 1: 
· Regarding the starting slot offset and symbol for each of the hops following the first hop in time, the value range can be {0,1,2…, nrof slot in periodicity} in slots for the slot offset.
· The value range of {0,1,2…, nrof slot in periodicity} in slots for the slot offset for each hop applies to both the periodic and semi-persistent SRS.
Proposal 2: 
· Regarding frequency hop index of the initial hop, support Alt1: is the frequency hop index of the initial hop (new configured parameter).
Proposal 3: 
· Hop index in time domain can be configured together with the starting slot offset and starting symbol for each hop.
Proposal 4: 
· The collision rules of the SRS for positioning with Tx hopping with MIMO SRS should be captured into TS38.214.
Proposal 5: 
· Adopted the TPs in section 3 into TS38.211, TS38.212, TS38.213 respectively.
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