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This document is intended to address the following remaining issues by email discussion.
[100b-e-NR-2step-RACH-03] Email discussion/approval of the issue of intra-slot frequency hopping
· Mapping order is based on the first hop
· Guard band between hops
· Align the description of first and second hop in the specs
till 4/24, with corresponding TP (if any) endorsed by 4/30 (ZTE, Li)

Clarification on the mapping order if frequency hopping is enabled
The following proposals can be found based on the contributions submitted to this meeting.
In [1710]
----------------------------------------Start of TP #1 for TS 38.213------------------------------
8.1A	PUSCH for Type-2 random access procedure
------------------------------------------------Unchanged Text Omitted------------------------------------------
Each consecutive number of  preamble indexes from valid PRACH occasions in a PRACH slot
-	first, in increasing order of preamble indexes within a single PRACH occasion
-	second, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions
-	third, in increasing order of time resource indexes for time multiplexed PRACH occasions within a PRACH slot
are mapped to a valid PUSCH occasion and the associated DMRS resource
-	first, in increasing order of frequency resource indexes  for frequency multiplexed PUSCH occasions. If msgA-intraSlotFrequencyHopping is enabled, the first hop is used to determine the ordering
-	second, in increasing order of DMRS resource indexes within a PUSCH occasion, where a DMRS resource index  is determined first in an ascending order of a DMRS port index and second in an ascending order of a DMRS sequence index [4, TS 38.211]
-	third, in increasing order of time resource indexes  for time multiplexed PUSCH occasions within a PUSCH slot
-	fourth, in increasing order of indexes for  PUSCH slots
----------------------------------------End of TP #1 ------------------------------

In [2369]
-----------------------------------------start of TP5 for 38.213 section 8.1A-----------------------------------------
8.1A	PUSCH for Type-2 random access procedure
--------------------------------------unchanged text omitted------------------------------------
where ,  is a total number of valid PRACH occasions per association pattern period multiplied by the number of preambles per valid PRACH occasion provided by msgA-PUSCH-PreambleGroup, and  is a total number of valid PUSCH occasions per PUSCH configuration per association pattern period multiplied by the number of DMRS resource indexes per valid PUSCH occasion provided by msgA-DMRS-Config. For a PUSCH transmission with frequency hopping in a slot, when indicated by msgA-intraSlotFrequencyHopping for the active UL BWP, the first hop is selected to determine the mapping from preambles to PUSCH occasions.
--------------------------------------unchanged text omitted------------------------------------
------------------------------------------------------end of TP5--------------------------------------------------------------


The two contributions propose the same thing, i.e. if the frequency hopping is enabled for MsgA PSUCH, the first hop is used to determine the mapping from preamble to PUSCH. It seems more relevant and clear if the TP is captured in the description of mapping order.

Proposal 1: 
· Adopt the TP#1 in the Appendix to TS 38.213 Section 8.1A, to clarify that the mapping order is based on the first hop if frequency hopping is enabled.


Any comments?
	Company
	Comment

	Samsung
	No TP is needed.
For the preamble and PUSCH mapping, why does UE need to see the different hops as different resources? UE can see the PUSCH occasion as one unit. After the selection of preamble, then determine the PUSCH occasion, during the actual transmission, UE could apply the hopping pattern. 

	Ericsson
	The selection of which hop for mapping should be mentioned outside the ordering steps since it’s a general rule for preamble to PRU mapping.
So the TP 5 in [R1-2002369] is proposed to be used, where some wording are copied from original words in 38.213.

The reason we need to select which hop is that the mapping results will be different when the POs in 2 hops have different orders as indicated in our contribution, copy the figure and related text here for better understanding:

When the POs have different ordering in frequency domain, e.g. when the set of POs in the 1st hop are in the middle of the BWP while [image: ] is the indicated frequency offset for the 2nd hop, as illustrated in Figure 2 below, selecting hop1 or hop2 for the preamble to PRU mapping will have different results since the preambles are mapped to POs in the order of frequency first according to the agreements above.
[image: ]
Figure 2. POs in different order in frequency domain for 2 hops


	Huawei, HiSi
	Share similar view as SS. Only if inter slot hopping the PUSCHs are two POs.

	CATT
	The same view with Huawei and SS. Proposed TP needn’t be captured

	vivo
	We share the same view as Samsung, Huawei and CATT. We don’t see the need for the TP. A PUSCH transmission occasion with intra-slot frequency hopping is regarded as a whole. Similar definition has been already used in Rel.15, e.g. for determining transmission occasion of UL configured grant

	OPPO
	Agree with SS, Huawei, CATT and vivo.

	LG Electronics
	Since hopping pattern for msgA PUSCH is already applied as before in Rel.15, no TP is needed.

	Nokia
	Agree with Huawei, Samsung, OPPO, vivo, LGE and CATT – no need to capture the proposed TP.

	Intel	Comment by Ericsson: Maybe there could be some misunderstanding on the issue that we clarified for mapping order issue. 
We are not changing the hopping patter or separating PO itself into 2 parts, but the mapping order in frequency domain needs to be determined when 2 POs in 2 hops have different order in frequency domain.

Try to give an detail example using the figure below to make it clear.
E.g. assuming we have 2 preambles (e.g. preamble 1 in RO1 and preamble 2 in RO2) and 2 POs (PO1 and PO2), only PRU per PO, preamble to PO are one to one mapped.
The MsgA PUSCH is enabled with frequency hopping and in the 1st hop, PO1 is in the low band, PO2 is in high band (order in frequency domain is PO1, PO2); in the 2nd hop, PO1 is in high band and PO2 is in low band (order in frequency domain is PO2, PO1).

If UE assumes the PO order in frequency domain of hop1 for preamble to PO mapping, preamble 1 will be mapped to PO1, preamble 2 will be mapped to PO2;
If UE assumes the PO order in frequency domain of hop2 for preamble to PO mapping, preamble 1 will be mapped to PO2, preamble 2 will be mapped to PO1.

So if you propose to consider HOP1 and HOP2 as a whole for the mapping(note this is not to separate POs, only to get a mapping order based on the frequency order of one of the hop), based on current spec., could you clarify in this example, preamble 1 should be mapped to PO1 or PO2? 

How is the PO1 and PO2 are actually ordered in frequency domain during the mapping according to below step copied from 38.213 section 8.1A?
-    first, in increasing order of frequency resource indexes for frequency multiplexed PUSCH occasions



	We share similar view as majority of companies that the TP is not needed as one PUSCH occasion consists of first and second hop.  

	Qualcomm
	We agree with Proposal 1.

	Apple
	No strong view, Proposal 1 is ok.




Clarification on the guard band between hops
The following proposal is to clarify that the GP between frequency hops for MsgA PUSCH is not used for transmission of the PUSCH.
In [1524]
Text proposal #3 for TS 38.211 Clause 6.3.1.6:
======================= Unchanged part omitted ===========================



For each of the antenna ports used for transmission of the PUSCH, the block of complex-valued symbols  shall be multiplied with the amplitude scaling factor  in order to conform to the transmit power specified in [5, TS 38.213] and mapped in sequence starting with  to resource elements  in the virtual resource blocks assigned for transmission which meet all of the following criteria: 
-	they are in the virtual resource blocks assigned for transmission, and
-	the corresponding resource elements in the corresponding physical resource blocks are not used for transmission of the associated DM-RS, PT-RS, or DM-RS intended for other co-scheduled UEs as described in clause 6.4.1.1.3, or guard period between frequency hops for msgA PUSCH transmission with frequency hopping

The mapping to resource elements  allocated for PUSCH according to [6, TS 38.214] shall be in increasing order of first the index  over the assigned virtual resource blocks, where  is the first subcarrier in the lowest-numbered virtual resource block assigned for transmission, and then the index , with the starting position given by [6, TS 38.214]. 
========================= Unchanged part omitted ====================



Proposal 2: 
· Adopt the TP#2 in the Appendix to TS 38.211 Section 6.1.3.6, to clarify that the guard period between frequency hops is not used for PUSCH transmission.


Any comments?
	Company
	Comment

	Samsung
	Seems ok.

	Ericsson
	Looks fine.

	Huawei, HiSi
	agree

	CATT
	 It is fine with proposed TP

	vivo
	The TP seems not necessary. 
The guard period is not included in the allocated symbols of a MsgA PUSCH transmission. It is different from that the symbols of DM-RS to be excluded are included in the allocated PUSCH transmission. Besides, the application of guard period if configured for PUSCH with FH is clearly specified in section 8.1A of 38.213 (may be updated according to proposal 3).
	[bookmark: _Toc29894831][bookmark: _Toc29899130][bookmark: _Toc29899548][bookmark: _Toc29917285][bookmark: _Toc36498159]8.1A	PUSCH for Type-2 random access procedure
If guardPeriodMsgAPUSCH is provided, a first symbol of the PUSCH transmission after frequency hopping is separated by guardPeriodMsgAPUSCH symbols from a last symbol of the PUSCH transmission before frequency hopping; otherwise, there is no time separation of the PUSCH transmission before and after frequency hopping.




	OPPO
	Fine with the TP.

	LG Electronics
	Agree with proposed TP.

	Nokia
	The proposed text does not sound complete. Alternative proposal for this would be:
[…] virtual resource blocks assigned for transmission which meet all of the following criteria: 
-	they are in the virtual resource blocks assigned for transmission, and
-	the corresponding resource elements in the corresponding physical resource blocks are not used for transmission of the associated DM-RS, PT-RS, or DM-RS intended for other co-scheduled UEs as described in clause 6.4.1.1.3, or the corresponding resource elements in the corresponding physical resource blocks are not used for guard period between frequency hops for msgA PUSCH transmission with frequency hopping

	Intel
	This TP seems not needed. 
In our understanding, guard period between hops for MsgA PUSCH transmission does not take resource for PUSCH transmission from configured duration of PUSCH occasion. It seems that we do not need to mention the guard period for the mapping of PUSCH. This is similar to the case when guard period is configured between PUSCH occasions, which was not mentioned in the spec. 

	Qualcomm
	We agree with Proposal 2 in general. The suggested changes of Nokia make sense.

	Apple
	We agree with Proposal 2.





Alignment on the description of first hop and second hop
The following proposals are aimed to make the spec clearer by aligning the terminology for the two frequency hops between 38.213 and 38.214.
In [1524]
Text proposal #4 for TS 38.213 Clause 8.1A:
================= Unchanged part omitted ===========================
For a PUSCH transmission with frequency hopping in a slot, when indicated by msgA-intraSlotFrequencyHopping for the active UL BWP, the frequency offset for the second hop [6, TS 38.214] is determined as described in Clause 8.3, Table 8.3-1 using msgA-HoppingBits instead of [image: ]. If guardPeriodMsgAPUSCH is provided, a first symbol of the PUSCH transmission after frequency hoppingsecond hop is separated by guardPeriodMsgAPUSCH symbols from a last symbol of the PUSCH transmission before frequency hoppingfirst hop; otherwise, there is no time separation of the PUSCH transmission before and after frequency hopping. A PUSCH transmission uses a same spatial filter as an associated PRACH transmission. 
================= Unchanged part omitted ===========================

In [2431]
8.1A	PUSCH for Type-2 random access procedure
~
A PUSCH occasion for PUSCH transmission is defined by a frequency resource and a time resource, and is associated with a DMRS resource. The DMRS resources are provided by msgA-DMRS-Configuration. When indicated by msgA-intraSlotFrequencyHopping for the active UL BWP, a PUSCH occasion consists of the first hop and the second hop.
~


Proposal 3: 
· Adopt the TP#3 in the Appendix to TS 38.213 Section 8.1A, to align the terminology of ‘first hop’ and ‘second hop’ as used in 38.214.


Any comments?
	Company
	Comment

	Samsung
	Generally fine.
But why the following TP is needed?
A PUSCH occasion for PUSCH transmission is defined by a frequency resource and a time resource, and is associated with a DMRS resource. The DMRS resources are provided by msgA-DMRS-Configuration. When indicated by msgA-intraSlotFrequencyHopping for the active UL BWP, a PUSCH occasion consists of the first hop and the second hop.
 

	Ericsson
	Same question as Samsung. There seems no such text “The msg3 PUSCH consists of the first hop and the second hop” for Msg3 PUSCH in case of frequency hopping in 38.213.

	Huawei, HiSi
	In response to Samsung comments.
There is below in spec: “Consecutive PUSCH occasions within each slot are separated by guardPeriodMsgAPUSCH symbols and have same duration.” It might be misunderstood that the GP between two hops makes the PUSCH as two POs/resources/units. For msg3 it is not needed as no GP in Rel-15.
Having said the above, we do not have strong preference if it is commonly understood. But this appears the case likely to be needed, when the issue 1 and proposal 1 is provided from some proponents.

	CATT
	Generally the proposal is ok but we have the same view with Ericsson and SS that it is unnecessary to capture this proposed TP ‘When indicated by msgA-intraSlotFrequencyHopping for the active UL BWP, a PUSCH occasion consists of the first hop and the second hop.’

	vivo
	We are fine with the TP in the first paragraph. The TP in the second paragraph seems not needed as Samsung and Ericsson mentioned.

	OPPO
	Fine with the change in the 1st TP.
It seems not necessary for the second TP as it is the common sense that a PUSCH includes the 1st and 2nd hop when hopping is configured.

	LG Electronics
	We are fine to adopt the TP in first paragraph. 
But, we think the TP in second paragraph is redundant.

	Nokia
	Agree with Ericsson and Samsung that last part of TP may not be needed. Further, we are a bit concerned about the removal of “otherwise, there is no time separation of the PUSCH transmission before and after frequency hopping”, which would otherwise bring clarity of the situation of no guard time being configured.

	Intel
	For the first part of the TP, we are fine to change to “first hop” and “second hop”, but we think it is better to keep “otherwise, there is no time separation of the PUSCH transmission between the first hop and second hop.”
For the second part the TP, we share similar views as other companies that this is not needed. 

	Qualcomm
	We share the same view with Ericsson and Samsung. The second part of the TP is not needed.

	Apple
	The first part TP can be agreeable without removing “otherwise…”. Second part TP is not necessary.





Summary

For the proposal 1 on the ordering, 3 companies are fine the TP, and 8 companies do not think the TP is necessary. Based on the email discussion, the motivation of the proposal has been clarified and understood by the group. Companies may need more time to check further if there is a need to clarify it in the spec.
Possible conclusion 1: 
· The ordering of the PUSCH occasions follows the“ lowest PUSCH occasion” in the definition of frequencyStartMsgA-PUSCH, i.e. the start PRB in the resource allocation for a MsgA PUSCH, regardless the frequency hopping for the PUSCH transmission is enabled or not.
· FFS if TP is needed to clarify that the mapping order is based on the first hop when frequency hopping is enabled.

For the proposal 2 on the guard band, 7 companies support the TP, and 2 companies suggest to revise the TP to make it clearer, 1 company thinks the TP is not necessary. 
Possible conclusion 2: 
· Continue the discussion in this meeting based on the TP#2 in the appendix with potential updates, to clarify that the guard period between frequency hops is not used for PUSCH transmission.
· It does not preclude the case that the TP is not approved

For the proposal 3 on the terminology, seems companies views are aligned on the first paragraph of the TP, while the second paragraph of the TP is not needed. So the proposal is to directly agree on the first paragraph, see the updated TP#3a in the appendix.
Possible conclusion 3: 
· Continue the discussion in this meeting based on the TP#3a in the appendix to TS 38.213 Section 8.1A with potential updates, to align the terminology of ‘first hop’ and ‘second hop’ as used in 38.214.



Appendix
TP#1
----------------------------------------Start of TP #1 for TS 38.213------------------------------
8.1A	PUSCH for Type-2 random access procedure
<Unchanged Text Omitted>
Each consecutive number of  preamble indexes from valid PRACH occasions in a PRACH slot
-	first, in increasing order of preamble indexes within a single PRACH occasion
-	second, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions
-	third, in increasing order of time resource indexes for time multiplexed PRACH occasions within a PRACH slot
are mapped to a valid PUSCH occasion and the associated DMRS resource
-	first, in increasing order of frequency resource indexes  for frequency multiplexed PUSCH occasions. If frequency hopping is enabled, the first hop is used to determine the ordering.
-	second, in increasing order of DMRS resource indexes within a PUSCH occasion, where a DMRS resource index  is determined first in an ascending order of a DMRS port index and second in an ascending order of a DMRS sequence index [4, TS 38.211]
-	third, in increasing order of time resource indexes  for time multiplexed PUSCH occasions within a PUSCH slot
-	fourth, in increasing order of indexes for  PUSCH slots
<Unchanged Text Omitted>
----------------------------------------End of TP #1 ------------------------------------------------------


TP#2
----------------------------------------Start of TP #2 for TS 38.211------------------------------
6.3.1.6 Mapping to virtual resource blocks




For each of the antenna ports used for transmission of the PUSCH, the block of complex-valued symbols  shall be multiplied with the amplitude scaling factor  in order to conform to the transmit power specified in [5, TS 38.213] and mapped in sequence starting with  to resource elements  in the virtual resource blocks assigned for transmission which meet all of the following criteria: 
-	they are in the virtual resource blocks assigned for transmission, and
-	the corresponding resource elements in the corresponding physical resource blocks are not used for transmission of the associated DM-RS, PT-RS, or DM-RS intended for other co-scheduled UEs as described in clause 6.4.1.1.3, or guard period between frequency hops for MsgA PUSCH transmission with frequency hopping

The mapping to resource elements  allocated for PUSCH according to [6, TS 38.214] shall be in increasing order of first the index  over the assigned virtual resource blocks, where  is the first subcarrier in the lowest-numbered virtual resource block assigned for transmission, and then the index , with the starting position given by [6, TS 38.214]. 
----------------------------------------Start of TP #2 for TS 38.211------------------------------


TP#3
----------------------------------------Start of TP #3 for TS 38.213------------------------------
8.1A	PUSCH for Type-2 random access procedure
<Unchanged Text Omitted>

For a PUSCH transmission with frequency hopping in a slot, when indicated by msgA-intraSlotFrequencyHopping for the active UL BWP, the frequency offset for the second hop [6, TS 38.214] is determined as described in Clause 8.3, Table 8.3-1 using msgA-HoppingBits instead of [image: ]. If guardPeriodMsgAPUSCH is provided, a first symbol of the PUSCH transmission after frequency hoppingsecond hop is separated by guardPeriodMsgAPUSCH symbols from a last symbol of the PUSCH transmission before frequency hoppingfirst hop; otherwise, there is no time separation of the PUSCH transmission before and after frequency hopping. If the UE is provided with useInterlacePUSCH-Common, it shall transmit PUSCH without frequency hopping. A PUSCH transmission uses a same spatial filter as an associated PRACH transmission. 
A UE determines whether or not to apply transform precoding for a PUSCH transmission as described in [6, TS 38.214].
A PUSCH occasion for PUSCH transmission is defined by a frequency resource and a time resource, and is associated with a DMRS resource. The DMRS resources are provided by msgA-DMRS-Configuration. When indicated by msgA-intraSlotFrequencyHopping for the active UL BWP, a PUSCH occasion consists of the first hop and the second hop.

<Unchanged Text Omitted>
----------------------------------------End of TP #3 ------------------------------------------------------

TP#3a
----------------------------------------Start of TP #3a for TS 38.213------------------------------
8.1A	PUSCH for Type-2 random access procedure
<Unchanged Text Omitted>

For a PUSCH transmission with frequency hopping in a slot, when indicated by msgA-intraSlotFrequencyHopping for the active UL BWP, the frequency offset for the second hop [6, TS 38.214] is determined as described in Clause 8.3, Table 8.3-1 using msgA-HoppingBits instead of [image: ]. If guardPeriodMsgAPUSCH is provided, a first symbol of the PUSCH transmission after frequency hoppingsecond hop is separated by guardPeriodMsgAPUSCH symbols from a last symbol of the PUSCH transmission before frequency hoppingfirst hop; otherwise, there is no time separation of the PUSCH transmission before and after frequency hopping. If the UE is provided with useInterlacePUSCH-Common, it shall transmit PUSCH without frequency hopping. A PUSCH transmission uses a same spatial filter as an associated PRACH transmission. 

<Unchanged Text Omitted>
----------------------------------------End of TP #3a ------------------------------------------------------
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