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The following has been agreed by the first phase email discussion.
Agreements:
· 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
To check TPs till 4/30

Clarification on the guard period between hops
Information for the cover page
Reasons for change
To clarify the guard period between frequency hops is not used for the PUSCH transmission for MsgA.
Summary of changes
Implement the above updates
Specs/Sections impacted
TS 38.211, Section 6.3.1.6.

Text proposal
The proposal of the TP is to clarify that the GP between frequency hops for MsgA PUSCH is not used for transmission of the PUSCH.
The following related question was raised by Samsung during the first phase email discussion.
When gNB configures a SLIV for a PUSCH occasion, and also the guardperiod is configured, does the length in SLIV include the one symbol of guard, e.g., if L=4, guardperiod is enabled;
· understanding 1: it means the PO has 4 symbols, and first hop has 2 symbols, and second hop has 2symbols but one symbol in between;
· understanding 2: it means the PO has L-guardperiod=3 symbols, e.g., first hop has 2 symbols, the second hop has 1 symbols. the guard period will consume one of the SLIV symbols
It should be noticed that the following agreement has been reached in RAN1#98, which leads to the understanding 1.
Agreements:
· The following parameters are further defined per msgA PUSCH configuration 
· Common parameters for both option 1 (separate configuration) and option 2 (relative location)
· Number of slots (in active UL BWP numerology) containing one or multiple POs, each slot has the same time domain resource allocation
· Number of time domain POs in each slot
· POs including guard period are contiguous in time domain within a slot
· SLIV-based, indicating the start symbol of the first PO in each slot, and the number of occupied symbols of each PO in time domain
· the number of occupied symbols excludes the guard period
· PUSCH mapping type A or B
· Configurable guard period, value range in the unit of symbols FFS
· Frequency start point with respect to the first PRB of the active UL BWP
· FFS: configurable PRB-level guard band, up to 1 PRB

The following description of the SLIV parameter is also captured in 38.331.
startSymbolAndLengthMsgA-PO
An index giving valid combinations of start symbol, length and mapping type as start and length indicator (SLIV) for the first msgA PUSCH occasion, for RRC_CONNECTED UEs in non-initial BWP as described in TS 38.214 [19] clause 6.1.2. The network configures the field so that the allocation does not cross the slot boundary. The number of occupied symbols excludes the guard period. If the field is absent, the UE shall use the value in msgA-PUSCH-TimeDomainAllocation (see TS 38.213 [13], clause 8.1A). 


Based on the above, it seems that we need to first align on the understanding of the resource for guard period, and justify a TP is needed based on the common understanding. The proposal will be updated based on companies’ feedback in the following table.
The following figure illustrates the resource allocation if frequency hopping is enabled.

Based on the above, there are three different views on the resource mapping if frequency hopping is enabled:
· from CATT’s understanding the resource mapping is done per hop (only the X/2 symbols are taken into account) so the TP is not needed,
· while Huawei’s understanding is that the mapping is done per PO (takes X symbols into account), so the TP is needed.
· on top of the TP, Nokia’s comment is that if the mapping is done per PO, we should take X+GP symbols into account and therefore some additional clarifications in 38.213 is also needed.

Continue the discussion in the next meeting.
	Company
	Do you agree with the understanding 1 as above?
	Is the TP still needed based on the understanding 1? 
If the answer is yes, do you have any further comment on the TP in the appendix?

	Intel
	Agree
	The TP is not needed based on the agreement and description in 331. 

	CATT
	Agree
	Based on above description in 38.331, the proposed TP#2 in Appendix is unnecessary. 

	vivo
	Agree
	The TP is not needed based on the agreement and description in 331.

	Apple 
	Agree
	No strong view on capturing the TP. If update is needed, I propose following change,
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 if applicable.

	Huawei, HiSi
	agree
	Confused with the comments from above. As if your all agree with understanding 1 then the TP is needed, otherwise the specs are inconsistent. It is not about duplication. 211 is talking about resource mapping procedure while 213 is talking about channel transmission procedure. If those resources are mapped to GP following 211, how can they be transmitted following 213…

	Spreadtrum
	Agree
	We think what HW said makes sense. It is better to capture it in the RAN1 spec, which makes spec consistent and also makes the reader easy to get the relevant information.

	Nokia
	Disagree to some extend.
	When reading the referred agreements in detail, it is obvious that the guard period mentioned relates to the guard period between POs, and does not relate to any considerations related to the gap that may be needed for frequency hopping. Our understanding is that the “length” part of the SLIV will indicate the total duration of the allocation in number of symbols. That is, it indicates the number of physical resources allocated for this operation. 
We would in principle be OK to capture the intention of understanding 1, but we also need to make adjustment of the description of resource allocation in 38.213 to capture that the L in SLIV needs to be extended to also cover the guard period, if configured. Suggested additional modification for 38.213:
---
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 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. If guardPeriodMsgAPUSCH is provided, the length indicated by SLIV for PUSCH transmission is increased by guardPeriodMsgAPUSCH symbols.   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. 
---
With the proposed addition for 38.213, there is room for performing  non-mapping of the symbols that would otherwise be mapped to the guard period.

	Qualcomm
	Disagree 
	We don’t agree with understanding 1 or 2 for, which contradicts with the previous agreements that “POs including guard period are contiguous in time domain within a slot.”
When intra-slot frequency hopping with guard period is enabled, the time/frequency resource in the first and second hops are disjoint in time and frequency. Therefore, it is a consistent and clear way to specify each hop as a PUSCH occasion (PO).




Reference
[1] R1-2002818, Summary of email discussion [100b-e-NR-2step-RACH-03], Moderator (ZTE)



Appendix
TP#2 proposed in [1]
----------------------------------------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------------------------------


Companies’ views collected in the first phase email discussion 

	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: _Toc29899548][bookmark: _Toc29917285][bookmark: _Toc29894831][bookmark: _Toc29899130][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.
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