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Background
RAN1 specification for Rel-17 CovEnh has been published in [1-4]. We discuss issues for finalization of the work.
List of issues in the current specification
List of issues in the current specification is as follows. We provide a solution to solve the issues.
· Legacy/Rel-17 UE differentiation regarding PUSCH repetition type A
· Reinterpretation of MCS information field
· Available slot counting for HD-FDD RedCap UE
· Condition of enabling available slot counting for msg3 PUSCH repetition
· MCS indication for msg3 PUSCH retransmission
· Collision handling of downlink monitoring and PUSCH scheduled by RAR UL grant
· Other issues
1.1. Legacy/Rel-17 UE differentiation regarding PUSCH repetition type A
In current specification, legacy UE behavior is implicitly specified assuming that PUSCH scheduled by RAR UL grant is not a PUSCH repetition type-A.
Observation 1: In current specification, the procedure is specified assuming that PUSCH scheduled by RAR UL grant is not a PUSCH repetition type-A.
However, it is not aligned with the spirit of Rel-16 specification. In Rel-16, PUSCH scheduled by RAR UL grant has been covered by PUSCH repetition type-A.
[bookmark: _GoBack]Observation 2: In Rel-16 specification, PUSCH scheduled by RAR UL grant (i.e., without PUSCH repetition) has been covered by PUSCH repetition type-A.
Therefore, Rel-17 specification should differentiate legacy PUSCH repetition type-A scheduled by legacy RAR UL grant and new PUSCH repetition type-A scheduled by new RAR UL grant. Otherwise, backward compatibility issue occurs.
Proposal 1: Rel-17 specification should differentiate legacy PUSCH repetition type-A scheduled by legacy RAR UL grant and new PUSCH repetition type-A scheduled by new RAR UL grant.
On the other hand, definition of legacy RAR UL grant and new RAR UL grant has not been agreed yet. Therefore, we provide a text proposal for Proposal 1 in sub-section 2.2.
1.2. Reinterpretation of MCS information field
In RAN1#106-e meeting [5], the following agreement was made for additional DMRS configuration.
	Agreements
Down-select one of the two options on how a UE should interpret the selected information field for indication of the number of repetitions.
Option 1:
· [bookmark: _Hlk89843738]When a UE requests Msg3 repetition, the new TDRA table or repurposed information field is applied. gNB schedules Msg3 with or without repetition for the UE requesting Msg3 repetition.
· Repetition factor K=1 is included in the TDRA table or one entry/codepoint of the repurposed information field.
· When the UE doesn’t request Msg3 repetition (including legacy UE), the legacy TDRA table or legacy information field is applied. gNB schedules Msg3 without repetition for the UE not requesting Msg3 repetition.
Option 2:
· When a UE requests Msg3 repetition, gNB schedules Msg3 with or without repetition by respectively using the new TDRA table or legacy TDRA table; or gNB schedules Msg3 with or without repetition by respectively using repurposed information field or legacy interpretation of information field. Whether the UE should apply the new or the legacy TDRA table, or apply repurposed or legacy interpretation of the information field, is indicated by gNB. 
· FFS details, e.g. implicit or explicit indication or predefined.
· Repetition factor K=1 is NOT included in the TDRA table or one entry/codepoint of the repurposed information field.
· When the UE doesn’t request Msg3 repetition (including legacy UE), gNB schedules Msg3 without repetition. The UE applies the legacy TDRA table, or the legacy interpretation of the information field.



Given that the current specification has already supported K = 1 as a default repetition factor for a PUSCH scheduled by RAR UL grant, Option 2 is not necessary. 
Proposal 2: Option 1 is adopted for interpretation of MCS information field.
· When a UE requests Msg3 repetition, repurposed MCS information field is applied. gNB may schedule Msg3 with (N*K>1) or without (N*K=1) repetition for the UE requesting Msg3 repetition.
· Repetition factor K=1 can be included in one codepoint of the repurposed MCS information field.
· When the UE doesn’t request Msg3 repetition (including legacy UE behavior), the legacy MCS information field is applied. gNB schedules Msg3 without repetition (N*K=1) for the UE not requesting Msg3 repetition.

With the proposal above, we can define the legacy RAR UL grant as a RAR UL grant associated with a random-access preamble without msg3 repetition request, and the new RAR UL grant as a RAR UL grant associated with a random-access preamble with msg3 repetition request. Text proposal regarding Proposal 1 and 2 is as follows, which includes corresponding proposal for msg3 retransmission.
Proposal 3: Adopt Text proposal#1.
	Text proposal#1
--------- beginning of text proposal for TS 38.214
6.1.2.1	Resource allocation in time domain
-------- Unchanged contents are omitted
For PUSCH repetition type A, when transmitting PUSCH scheduled by RAR UL grant associated with a random-access preamble with msg3 repetition request, the 2 MSBs of the MCS information field of the RAR UL grant provide a codepoint to determine the number of repetitions K according to Table 6.1.2.1-1A, based on whether or not the higher layer parameter numberOfMsg3Repetitions is configured.
For PUSCH repetition type A, when transmitting PUSCH scheduled by DCI format 0_0 with CRC scrambled by TC-RNTI associated with a random-access preamble with msg3 repetition request, the 2 MSBs of the MCS information field of the DCI format 0_0 with CRC scrambled by TC-RNTI provide a codepoint to determine the number of repetitions K according to Table 6.1.2.1-1A, based on whether or not the higher layer parameter numberOfMsg3Repetitions is configured.
-------- Unchanged contents are omitted
--------- end of text proposal 



Corresponding correction should be made for TS38.213. We provide a text proposal as follows.
Proposal 4: Adopt Text proposal#2.
	Text proposal#2
--------- beginning of text proposal for TS 38.213
8.3	PUSCH scheduled by RAR UL grant
-------- Unchanged contents are omitted
A UE transmits a transport block in a PUSCH scheduled by a RAR UL grant in a corresponding RAR message using redundancy version number 0, if the PUSCH transmission is scheduled by RAR UL grant associated with a random-access preamble with msg3 repetition request without repetitions. If a TC-RNTI is provided by higher layers, the scrambling initialization of the PUSCH corresponding to the RAR UL grant in clause 8.2 is by TC-RNTI. Otherwise, the scrambling initialization of the PUSCH corresponding to the RAR UL grant in clause 8.2 is by C-RNTI. 
Msg3 PUSCH retransmissions, if any, of the transport block, are scheduled by a DCI format 0_0 with CRC scrambled by a TC-RNTI provided in the corresponding RAR message [11, TS 38.321]. 
With reference to slots for a PUSCH transmission scheduled by a RAR UL grant, if a UE receives a PDSCH with a RAR message ending in slot  for a corresponding PRACH transmission from the UE, the UE transmits the PUSCH in slot , where  and  are provided in [6, TS 38.214] and  is provided by Koffset in ServingCellConfigCommon; otherwise, if not provided, . 
A UE can be provided in RACH-ConfigCommon a set of numbers of repetitions for a PUSCH transmission with PUSCH repetition Type A that is scheduled by a RAR UL grant associated with a random-access preamble with msg3 repetition request or by a DCI format 0_0 with CRC scrambled by a TC-RNTI associated with a random-access preamble with msg3 repetition request. The UE repeats the PUSCH transmission over  slots, where  is indicated by the 2 MSBs of the MCS field in the RAR UL grant or in the DCI format 0_0 with CRC scrambled by the TC-RNTI, and determines a redundancy version and RBs for each repetition as described in [6, TS 38.214]. For unpaired spectrum operation, the UE determines the  slots as the first  slots starting from slot  where a repetition of the PUSCH transmission does not include a symbol indicated as downlink by tdd-UL-DL-ConfigurationCommon or indicated as a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
-------- Unchanged contents are omitted
--------- end of text proposal 



1.3. Available slot counting for HD-FDD RedCap UE
Functionality of available slot counting for msg3 PUSCH repetition reuses the one for UE-specific PUSCH developed in AI8.8.1.1. Therefore, in principle, available slot counting should be supported for HD-FDD RedCap UEs. On the other hand, in RedCap WI, following agreement has been made at the last RAN1 meeting [8], which indicates that how to handle collision between SSB and msg3 PUSCH is FFS.
	Agreement
· For Case 5 of dynamically scheduled UL transmission vs. SSB, support Option 2 at least for dynamically scheduled UL transmission other than Msg3 (re)transmission and PUCCH for Msg4
· Option 2: Reuse the existing collision handling principles of Rel-15/16 for NR TDD that SSB is prioritized over dynamically scheduled UL transmission



According to Feature lead summary on AI8.6.1.2 [6], following options were considered.
· Option 1: dynamically scheduled UL transmission is prioritized over SSB
· Option 2: SSB is prioritized over dynamically scheduled UL transmission
Further, given that RedCap WI has been completed from RAN1 perspective [7], we should have Option 3 in mind.
· Option 3: Rel-17 specification doesn’t support collision handling of SSB and msg3 PUSCH
How to support available slot counting for msg3 PUSCH repetition for HD-FDD RedCap UE depends on options. On the other hand, in January meeting, no discussion will be held for RedCap WI. At the same time, it is required to finalize work on CovEnh WI in January meeting. Therefore, we think this issue should be solved in CovEnh WI at January meeting.
Proposal 5: Decision on how to support available slot counting for msg3 PUSCH repetition for HD-FDD RedCap UE should be done in CovEnh WI at January meeting.
If Option 1 is supported, available slot counting with referring to ssb-PositionsInBurst shouldn’t be supported since available slot counting causes slots with SSB unavailable. Or, more specification friendly, the same mechanism as for FD-FDD UE should be supported for msg3 PUSCH repetition (i.e., counting continuous slots). Therefore, we propose,
Proposal 6: If msg3 (re)transmission is prioritized over SSB, the same mechanism as for FD-HDD UE should be supported for available slot counting (i.e., counting continuous slots).
If Option 2 is supported, how to support available slot counting depends on whether or not the gNB knows the UE in random-access is operating with HD mode or FD mode. If the gNB knows the UE in random-access is operating with HD mode or FD mode, the HD-FDD RedCap UE can support available slot counting with referring to ssb-PositionsInBurst, that can exploit the benefit of available slot counting. On the other hand, if the gNB doesn’t know the UE in random-access is operating with HD mode or FD mode, different behavior for HD mode and FD mode causes ambiguity issue at gNB side.
Observation 3: If SSB is prioritized over msg3 (re)transmission, how to support available slot counting depends on whether or not the gNB knows the UE in random access is operating with HD mode or FD mode.
If Option 3 is supported, the gNB will not schedule msg3 (re)transmission which collides with SSB. Therefore, available slot counting with referring to ssb-PositionsInBurst makes no sense.
Observation 4: If prioritization between SSB and msg3 (re)transmission is not supported in the specification for HD-FDD RedCap UE, available slot counting with referring to ssb-PositionsInBurst makes no sense.
Since, in maintenance phase of RedCap WI, decision on options will be made, CovEnh WI shouldn’t touch potential down-selection on the options. In other words, at this stage, from CovEnh perspective, all options should be considered. Therefore, we propose a configurability on available slot counting with/without referring to ssb-PositionsInBurst. The configurability can be provided by a new RRC parameter indicated by SIB1.
Proposal 7: A configurability on available slot counting with/without referring to ssb-PositionsInBurst for HD-FDD RedCap UE for msg3 (re)transmission should be provided by new RRC parameter included in SIB1.
1.4. Condition of enabling available slot counting for msg3 PUSCH repetition
Similar to the discussion in sub-section 2.1, in the current specification of TS38.214 [4], legacy UE behavior for enabling available slot counting is implicitly specified assuming that PUSCH scheduled by RAR UL grant is not a PUSCH repetition type-A. However, that is inconsistent with the spirit of Rel-16 specification due to the reason expressed with Observation 2 above. Therefore, the legacy UE behavior for enabling available slot counting should be clarified with Text proposal#2 below.
Proposal 8: Adopt Text proposal#3. 
	Text proposal#3
--------- beginning of text proposal for TS 38.214
6.1.2.1	Resource allocation in time domain
For unpaired spectrum:
-	When AvailableSlotCounting is enabled, the UE determines  slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, based on tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationDedicated and ssb-PositionsInBurst, and the TDRA information field value in the DCI format 0_1 or 0_2.
-	A slot is not counted in the number of  slots for PUSCH transmission of a PUSCH repetition Type A scheduled by DCI format 0_1 or 0_2 if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a DL symbol indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated if provided, or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
-	Otherwise, the UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, based on the TDRA information field value in the DCI format 0_1 or 0_2.
-	The UE determines  slots for a PUSCH transmission of TB processing over multiple slots scheduled by DCI format 0_1 or 0_2, based on tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationDedicated and ssb-PositionsInBurst, and the TDRA information field value in the DCI format 0_1 or 0_2.
-	A slot is not counted in the number of  slots for a PUSCH transmission of TB processing over multiple slots if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a DL symbol indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated if provided, or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
-	The UE determines  slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by RAR UL grant associated with a random-access preamble with msg3 repetition request, based on tdd-UL-DL-ConfigurationCommon and ssb-PositionsInBurst, and the TDRA information field value in the RAR UL grant. 
-	A slot is not counted in the number of  slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by RAR UL grant associated with a random-access preamble with msg3 repetition request, if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a DL symbol indicated by tdd-UL-DL-ConfigurationCommon if provided, or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
-	The UE determines  slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by DCI format 0_0 with CRC scrambled by TC-RNTI associated with a random-access preamble with msg3 repetition request, based on tdd-UL-DL-ConfigurationCommon and ssb-PositionsInBurst and the TDRA information field value in the DCI scheduling the PUSCH.
-	A slot is not counted in the number of  slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by DCI format 0_0 scrambled by TC-RNTI associated with a random-access preamble with msg3 repetition request, if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a DL symbol indicated by tdd-UL-DL-ConfigurationCommon if provided, or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
For paired spectrum and SUL band:
-	The UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, or for a PUSCH transmission of TB processing over multiple slots scheduled by DCI format 0_1 or 0_2, based on the TDRA information field value in the DCI format 0_1 or 0_2, irrespective of whether AvailableSlotCounting is enabled or not.
-	For the case of reduced capability half-duplex UE, and when AvailableSlotCounting is enabled, a slot is not counted in the number of  slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by DCI format 0_1 or 0_2, or for a PUSCH transmission of TB processing over multiple slots scheduled by DCI format 0_1 or 0_2, if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
-	The UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by RAR UL grant associated with a random-access preamble with msg3 repetition request, based on the TDRA information field value in the RAR UL grant. 
-	The UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by DCI format 0_0 with CRC scrambled by TC-RNTI associated with a random-access preamble with msg3 repetition request, based on the TDRA information field value in the DCI scheduling the PUSCH. 
If AvailableSlotCounting is enabled and a UE would transmit a PUSCH of a TB processing over multiple slots or PUSCH repetition Type A over  slots, and the UE does not transmit the PUSCH of a TB processing over multiple slots or the PUSCH repetition Type A in a slot from the  slots, according to clause 9, clause 11.1 and clause 11.2A of [6, TS 38.213], the UE counts the slots in the number of  slots.
For PUSCH repetition Type A, in case K>1, 
-	If the PUSCH is scheduled by DCI format 0_1 or 0_2
-	if AvailableSlotCounting is enabled, the same symbol allocation is applied across the  slots determined for the PUSCH transmission and the PUSCH is limited to a single transmission layer. The UE shall repeat the TB across the  slots determined for the PUSCH transmission, applying the same symbol allocation in each slot.
-	Otherwise, the same symbol allocation is applied across the  consecutive slots and the PUSCH is limited to a single transmission layer. The UE shall repeat the TB across the  consecutive slots applying the same symbol allocation in each slot. 
-	Else if the PUSCH is scheduled by RAR UL grant or by DCI format 0_0 with CRC scrambled by TC-RNTI, the same symbol allocation is applied across the  slots determined for the PUSCH transmission and the PUSCH is limited to a single transmission layer. The UE shall repeat the TB across the  slots determined for the PUSCH transmission, applying the same symbol allocation in each slot.
For TB processing over multiple slots:
-	For unpaired spectrum, the same symbol allocation is applied across the  slots determined for the PUSCH transmission and the PUSCH is limited to a single transmission layer. The UE shall transmit the TB across the  slots determined for the PUSCH transmission, applying the same symbol allocation in each slot. 
-	For paired spectrum or supplementary uplink band, the same symbol allocation is applied across the  consecutive slots and the PUSCH is limited to a single transmission layer. The UE shall transmit the TB across the  consecutive slots applying the same symbol allocation in each slot.
For a PUSCH transmission scheduled by DCI format 0_1, or 0_2, or 0_0 with CRC scrambled by TC-RNTI, the redundancy version to be applied on the nth transmission occasion of the TB, where n = 0, 1, …  -1, is determined according to table 6.1.2.1-2. 
For a PUSCH transmission of a PUSCH repetition Type A scheduled by RAR UL grant, the redundancy version to be applied on the nth transmission occasion of the TB, where n = 0, 1, …  -1, is determined according to the first row of Table 6.1.2.1-2. 
-------- Unchanged contents are omitted
--------- end of text proposal 



1.5. MCS indication for msg3 PUSCH retransmission
Similar to the discussion in sub-section 2.1, in the current specification of TS38.214 [4], legacy UE behavior for MCS indication is implicitly specified assuming that PUSCH scheduled by RAR UL grant is not a PUSCH repetition type-A. However, that is inconsistent with the spirit of Rel-16 specification due to the reason expressed with Observation 2 above. Therefore, the legacy UE behavior for MCS indication should be clarified with Text proposal#3 below.
Proposal 9: Adopt Text proposal#4. 
	Text proposal#4
--------- beginning of text proposal for TS 38.214
6.1.4.1	Modulation order and target code rate determination
For a PUSCH scheduled by RAR UL grant or 
for a PUSCH scheduled by a fallbackRAR UL grant or
for a MsgA PUSCH transmission, or
for a PUSCH scheduled by a DCI format 0_0 with CRC scrambled by C-RNTI, MCS-C-RNTI, TC-RNTI, CS-RNTI, or 
for a PUSCH scheduled by a DCI format 0_1 or DCI format 0_2 with CRC scrambled by C-RNTI, MCS-C-RNTI, CS-RNTI, SP-CSI-RNTI, or 
for a PUSCH with configured grant using CS-RNTI, and
if transform precoding is disabled for this PUSCH transmission according to Clause 6.1.3
-	if mcs-TableDCI-0-2 in pusch-Config is set to 'qam256', and PUSCH is scheduled by a PDCCH with DCI format 0_2 with CRC scrambled by C-RNTI or SP-CSI-RNTI,
-	the UE shall use IMCS and Table 5.1.3.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel;
-	elseif the UE is not configured with MCS-C-RNTI, mcs-TableDCI-0-2  in pusch-Config is set to 'qam64LowSE', and the PUSCH is scheduled by a PDCCH by a PDCCH with DCI format 0_2 with CRC scrambled by C-RNTI or SP-CSI-RNTI,
-	the UE shall use IMCS and Table 5.1.3.1-3 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
-	elseif mcs-Table in pusch-Config is set to 'qam256', and PUSCH is scheduled by a PDCCH with DCI format 0_1 with CRC scrambled by C-RNTI or SP-CSI-RNTI,
-	the UE shall use IMCS and Table 5.1.3.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
-	elseif the UE is not configured with MCS-C-RNTI, mcs-Table in pusch-Config is set to 'qam64LowSE', and the PUSCH is scheduled by a PDCCH with a DCI format other than DCI format 0_2 in a UE-specific search space with CRC scrambled by C-RNTI or SP-CSI-RNTI,
-	the UE shall use IMCS and Table 5.1.3.1-3 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
-	elseif the UE is configured with MCS-C-RNTI, and the PUSCH is scheduled by a PDCCH with CRC scrambled by MCS-C-RNTI,
-	the UE shall use IMCS and Table 5.1.3.1-3 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
-	elseif mcs-Table in configuredGrantConfig is set to 'qam256', 
-	if PUSCH is scheduled by a PDCCH with CRC scrambled by CS-RNTI or
-	if PUSCH is transmitted with configured grant
-	the UE shall use IMCS and Table 5.1.3.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
-	elseif mcs-Table in configuredGrantConfig is set to 'qam64LowSE', 
-	if PUSCH is scheduled by a PDCCH with CRC scrambled by CS-RNTI or
-	if PUSCH is transmitted with configured grant,
-	the UE shall use IMCS and Table 5.1.3.1-3 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel. 
-	elseif for a MsgA PUSCH transmission, 
-	the UE shall use higher layer parameter msgA-MCS for IMCS and Table 5.1.3.1-1 to determine the Target code rate (R) used in the physical uplink shared channel.
-	elseif for PUSCH repetition type A, when transmitting PUSCH scheduled by RAR UL grant associated with a random access-preamble with msg3 repetition request,
-	the 2 LSBs of the MCS information field of the RAR UL grant provide a codepoint to determine the MCS index IMCS according to Table 6.1.4.1-3, based on whether or not the higher layer parameter mcs-Msg3Repetition is configured. The UE shall use the determined IMCS and Table 5.1.3.1-1 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
-	else
-	the UE shall use IMCS and Table 5.1.3.1-1 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
else
-	if mcs-TableTransformPrecoderDCI-0-2 in pusch-Config is set to 'qam256', and PUSCH is scheduled by a PDCCH with DCI format 0_2 with CRC scrambled by C-RNTI or SP-CSI-RNTI,
-	the UE shall use IMCS and Table 5.1.3.1.-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel. 
-	elseif the UE is not configured with MCS-C-RNTI, mcs-TableTransformPrecoderDCI-0-2 in pusch-Config is set to 'qam64LowSE', and the PUSCH is scheduled by a PDCCH with DCI format 0_2 with CRC scrambled by C-RNTI or SP-CSI-RNTI,
-	the UE shall use IMCS and Table 6.1.4.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
-	elseif mcs-TableTransformPrecoder in pusch-Config is set to 'qam256', and PUSCH is scheduled by a PDCCH with DCI format 0_1 with CRC scrambled by C-RNTI or SP-CSI-RNTI,
-	the UE shall use IMCS and Table 5.1.3.1.-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel. 
-	elseif the UE is not configured with MCS-C-RNTI, mcs-TableTransformPrecoder in pusch-Config is set to 'qam64LowSE', and the PUSCH is scheduled by a PDCCH with a DCI format other than DCI format 0_2 in a UE-specific search space with CRC scrambled by C-RNTI or SP-CSI-RNTI,
-	the UE shall use IMCS and Table 6.1.4.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
-	elseif the UE is configured with MCS-C-RNTI, and the PUSCH is scheduled by a PDCCH with CRC scrambled by MCS-C-RNTI,
-	the UE shall use IMCS and Table 6.1.4.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
-	elseif mcs-TableTransformPrecoder in configuredGrantConfig is set to 'qam256', 
-	if PUSCH is scheduled by a PDCCH with CRC scrambled by CS-RNTI or
-	if PUSCH is transmitted with configured grant,
-	the UE shall use IMCS and Table 5.1.3.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
-	elseif mcs-TableTransformPrecoder in configuredGrantConfig is set to 'qam64LowSE',
-	if PUSCH is scheduled by a PDCCH with CRC scrambled by CS-RNTI or
-	if PUSCH is transmitted with configured grant,
-	the UE shall use IMCS and Table 6.1.4.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel. 
-	elseif for a MsgA PUSCH transmission,
-	the UE shall use higher layer parameter MsgA-MCS for IMCS and Table 6.1.4.1-1 to determine the Target code rate (R) used in the physical uplink shared channel.
-	the UE shall use q=2 for determining modulation order Qm in Table 6.1.4.1-1.
-	elseif for PUSCH repetition type A, when transmitting PUSCH scheduled by RAR UL grant associated with a random access-preamble with msg3 repetition request,
-	the 2 LSBs of the MCS information field of the RAR UL grant provide a codepoint to determine the MCS index IMCS according to Table 6.1.4.1-3, based on whether or not the higher layer parameter mcs-Msg3Repetition is configured. The UE shall use the determined IMCS and Table 6.1.4.1-1 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
-	else
-	the UE shall use IMCS and Table 6.1.4.1-1to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
end
-------- Unchanged contents are omitted
--------- end of text proposal 



Even with the above Text proposal#3, the UE behavior for msg3 retransmission is incorrect. In the current specification of TS38.214 [4], the UE is required to determine IMCS by using 5 bits of MCS information field for msg3 retransmission. the correct UE behavior should be to determine IMCS by using only 3 LSBs of the MCS information field for msg3 retransmission.
Another issue is whether to apply SIB1 configured common parameters for MCS index determination. Different from RAR UL grant, DCI format 0_0 with CRC scrambled by TC-RNTI allocates 5 bits for MCS information field. Therefore, even when 2 bits out of 5 bits are repurposed to indicate the repetition factor, 3 bits remain, which can indicate MCS 0 to 7. Therefore, the SIB1 configured common parameters for MCS index determination is not necessary for msg3 PUSCH retransmission since the gNB can indicate MCS 0 to 7 which makes 72 bits TBS for 1 PRB allocation possible.
Further, reusing the SIB1 configured common parameters for MCS index determination complicates the specification, since we only have agreed up to 4 values for the common parameter although 8 code points are available for msg3 retransmission. Therefore, we propose,
Proposal 10: For msg3 PUSCH retransmission, MCS 0 to 7 are used.
Proposal 11: Adopt Text proposal#5. 
	Text proposal#5
--------- beginning of text proposal for TS 38.214
6.1.4.1	Modulation order and target code rate determination
For a PUSCH scheduled by RAR UL grant or 
for a PUSCH scheduled by a fallbackRAR UL grant or
for a MsgA PUSCH transmission, or
for a PUSCH scheduled by a DCI format 0_0 with CRC scrambled by C-RNTI, MCS-C-RNTI, TC-RNTI, CS-RNTI, or 
for a PUSCH scheduled by a DCI format 0_1 or DCI format 0_2 with CRC scrambled by C-RNTI, MCS-C-RNTI, CS-RNTI, SP-CSI-RNTI, or 
for a PUSCH with configured grant using CS-RNTI, and
if transform precoding is disabled for this PUSCH transmission according to Clause 6.1.3
-	if mcs-TableDCI-0-2 in pusch-Config is set to 'qam256', and PUSCH is scheduled by a PDCCH with DCI format 0_2 with CRC scrambled by C-RNTI or SP-CSI-RNTI,
-	the UE shall use IMCS and Table 5.1.3.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel;
-	elseif the UE is not configured with MCS-C-RNTI, mcs-TableDCI-0-2  in pusch-Config is set to 'qam64LowSE', and the PUSCH is scheduled by a PDCCH by a PDCCH with DCI format 0_2 with CRC scrambled by C-RNTI or SP-CSI-RNTI,
-	the UE shall use IMCS and Table 5.1.3.1-3 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
-	elseif mcs-Table in pusch-Config is set to 'qam256', and PUSCH is scheduled by a PDCCH with DCI format 0_1 with CRC scrambled by C-RNTI or SP-CSI-RNTI,
-	the UE shall use IMCS and Table 5.1.3.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
-	elseif the UE is not configured with MCS-C-RNTI, mcs-Table in pusch-Config is set to 'qam64LowSE', and the PUSCH is scheduled by a PDCCH with a DCI format other than DCI format 0_2 in a UE-specific search space with CRC scrambled by C-RNTI or SP-CSI-RNTI,
-	the UE shall use IMCS and Table 5.1.3.1-3 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
-	elseif the UE is configured with MCS-C-RNTI, and the PUSCH is scheduled by a PDCCH with CRC scrambled by MCS-C-RNTI,
-	the UE shall use IMCS and Table 5.1.3.1-3 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
-	elseif mcs-Table in configuredGrantConfig is set to 'qam256', 
-	if PUSCH is scheduled by a PDCCH with CRC scrambled by CS-RNTI or
-	if PUSCH is transmitted with configured grant
-	the UE shall use IMCS and Table 5.1.3.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
-	elseif mcs-Table in configuredGrantConfig is set to 'qam64LowSE', 
-	if PUSCH is scheduled by a PDCCH with CRC scrambled by CS-RNTI or
-	if PUSCH is transmitted with configured grant,
-	the UE shall use IMCS and Table 5.1.3.1-3 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel. 
-	elseif for a MsgA PUSCH transmission, 
-	the UE shall use higher layer parameter msgA-MCS for IMCS and Table 5.1.3.1-1 to determine the Target code rate (R) used in the physical uplink shared channel.
-	elseif for PUSCH repetition type A, when transmitting PUSCH scheduled by RAR UL grant associated with a random access-preamble with msg3 repetition request,
-	the 2 LSBs of the MCS information field of the RAR UL grant provide a codepoint to determine the MCS index IMCS according to Table 6.1.4.1-3, based on whether or not the higher layer parameter mcs-Msg3Repetition is configured. The UE shall use the determined IMCS and Table 5.1.3.1-1 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
-	elseif for PUSCH repetition type A, when transmitting PUSCH scheduled by DCI format 0_0 with CRC scrambled by TC-RNTI associated with a random-access preamble with msg3 repetition request,
-	the 3 LSBs of the MCS information field of the DCI format 0_0 with CRC scrambled by TC-RNTI provide a codepoint to determine the MCS index IMCS according to Table 6.1.4.1-3. The UE shall use the determined IMCS and Table 5.1.3.1-1 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
-	else
-	the UE shall use IMCS and Table 5.1.3.1-1 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
else
-	if mcs-TableTransformPrecoderDCI-0-2 in pusch-Config is set to 'qam256', and PUSCH is scheduled by a PDCCH with DCI format 0_2 with CRC scrambled by C-RNTI or SP-CSI-RNTI,
-	the UE shall use IMCS and Table 5.1.3.1.-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel. 
-	elseif the UE is not configured with MCS-C-RNTI, mcs-TableTransformPrecoderDCI-0-2 in pusch-Config is set to 'qam64LowSE', and the PUSCH is scheduled by a PDCCH with DCI format 0_2 with CRC scrambled by C-RNTI or SP-CSI-RNTI,
-	the UE shall use IMCS and Table 6.1.4.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
-	elseif mcs-TableTransformPrecoder in pusch-Config is set to 'qam256', and PUSCH is scheduled by a PDCCH with DCI format 0_1 with CRC scrambled by C-RNTI or SP-CSI-RNTI,
-	the UE shall use IMCS and Table 5.1.3.1.-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel. 
-	elseif the UE is not configured with MCS-C-RNTI, mcs-TableTransformPrecoder in pusch-Config is set to 'qam64LowSE', and the PUSCH is scheduled by a PDCCH with a DCI format other than DCI format 0_2 in a UE-specific search space with CRC scrambled by C-RNTI or SP-CSI-RNTI,
-	the UE shall use IMCS and Table 6.1.4.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
-	elseif the UE is configured with MCS-C-RNTI, and the PUSCH is scheduled by a PDCCH with CRC scrambled by MCS-C-RNTI,
-	the UE shall use IMCS and Table 6.1.4.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
-	elseif mcs-TableTransformPrecoder in configuredGrantConfig is set to 'qam256', 
-	if PUSCH is scheduled by a PDCCH with CRC scrambled by CS-RNTI or
-	if PUSCH is transmitted with configured grant,
-	the UE shall use IMCS and Table 5.1.3.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
-	elseif mcs-TableTransformPrecoder in configuredGrantConfig is set to 'qam64LowSE',
-	if PUSCH is scheduled by a PDCCH with CRC scrambled by CS-RNTI or
-	if PUSCH is transmitted with configured grant,
-	the UE shall use IMCS and Table 6.1.4.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel. 
-	elseif for a MsgA PUSCH transmission,
-	the UE shall use higher layer parameter MsgA-MCS for IMCS and Table 6.1.4.1-1 to determine the Target code rate (R) used in the physical uplink shared channel.
-	the UE shall use q=2 for determining modulation order Qm in Table 6.1.4.1-1.
-	elseif for PUSCH repetition type A, when transmitting PUSCH scheduled by RAR UL grant associated with a random access-preamble with msg3 repetition request,
-	the 2 LSBs of the MCS information field of the RAR UL grant provide a codepoint to determine the MCS index IMCS according to Table 6.1.4.1-3, based on whether or not the higher layer parameter mcs-Msg3Repetition is configured. The UE shall use the determined IMCS and Table 6.1.4.1-1 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
-	elseif for PUSCH repetition type A, when transmitting PUSCH scheduled by DCI format 0_0 with CRC scrambled by TC-RNTI associated with a random-access preamble with msg3 repetition request,
-	the 3 LSBs of the MCS information field of the DCI format 0_0 with CRC scrambled by TC-RNTI provide a codepoint to determine the MCS index IMCS according to Table 6.1.4.1-3. The UE shall use the determined IMCS and Table 5.1.3.1-1 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
-	else
-	the UE shall use IMCS and Table 6.1.4.1-1to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
end
-------- Unchanged contents are omitted
--------- end of text proposal 



1.6. Collision handling of downlink monitoring and PUSCH scheduled by RAR UL grant
At the last meeting, it is clarified, in Rel-15 maintenance, the UE cannot handle a case where a PUSCH scheduled by RAR UL grant overlaps with configured DL monitoring for Rel-15 and Rel-16 [8]. The potential NBC problem was the reason why we couldn’t make the correction for Rel-15. On the other hand, for Rel-16, potential ambiguity issue that the gNB cannot identify which UE (Rel-15 UE or Rel-16 UE) transmitted a msg3 PUSCH was one of the reasons why we couldn’t make the correction.
As clarified in the last meeting [9], flexible symbols indicated by tdd-UL-DL-ConfigurationCommon is available for msg3 PUSCH transmission. Therefore, the suggested correction above is even more important for Rel-17. Thus, we propose to introduce collision handling of a PUSCH scheduled by RAR UL grant and configured DL monitoring. Further, to solve the potential ambiguity issue at the gNB side, we propose to introduce it only for UEs which requested msg3 PUSCH repetition.
Proposal 12: Configured DL monitoring is stopped if that overlaps with a PUSCH scheduled by RAR UL grant in a random-access procedure when the UE requested msg3 PUSCH repetition in the random-access procedure.
Proposal 13: Adopt Text Proposal#6.
	Text proposal#6
--------- beginning of text proposal for TS 38.213
11.1	Slot configuration
-------- Unchanged contents are omitted
For operation on a single carrier in unpaired spectrum, if a UE is not monitoring RAR UL grant associated with a random-access preamble with msg3 repetition request and if a UE is configured by higher layers to receive a PDCCH, or a PDSCH, or a CSI-RS, or a DL PRS in a set of symbols of a slot, the UE receives the PDCCH, the PDSCH, the CSI-RS, or the DL PRS if the UE does not detect a DCI format that indicates to the UE to transmit a PUSCH, a PUCCH, a PRACH, or a SRS in at least one symbol of the set of symbols of the slot; otherwise, the UE does not receive the PDCCH, or the PDSCH, or the CSI-RS, or the DL PRS in the set of symbols of the slot. 
For operation on a single carrier in unpaired spectrum, if a UE is monitoring RAR UL grant associated with a random-access preamble with msg3 repetition request and if a UE is configured by higher layers to receive a PDCCH, or a PDSCH, or a CSI-RS, or a DL PRS in a set of symbols of a slot, the UE receives the PDCCH, the PDSCH, the CSI-RS, or the DL PRS if the UE does not detect a RAR UL grant or a DCI format that indicates to the UE to transmit a PUSCH, a PUCCH, a PRACH, or a SRS in at least one symbol of the set of symbols of the slot; otherwise, the UE does not receive the PDCCH, or the PDSCH, or the CSI-RS, or the DL PRS in the set of symbols of the slot.
-------- Unchanged contents are omitted
--------- end of text proposal 



1.7. Other issues
In RAN1#107-e meeting [8], the following agreement was made for additional DMRS configuration.
	Agreement 
For inter-slot FH for Msg3 PUSCH repetition, adopt the following legacy rules.
· The Rel-16 RB offset determination mechanism defined in Table 8.3-1 of TS 38.213 for intra-slot FH for Msg3 PUSCH is reused.
· The Rel-16 additional DMRS configuration defined in Clause 6.2.2 of TS 38.214 for Msg3 PUSCH in case intra-slot FH is disabled is reused.
· The Rel-16 inter-slot FH pattern defined in Clause 6.3.1 of TS 38.214 for PUSCH repetition type A is reused. 



However, corresponding specification update haven’t been done in [4]. Therefore, we propose the following TP to clarify that the UE applies “pos2” for additional DMRS configuration for msg3 PUSCH repetition irrespective of whether inter-slot frequency hopping is enabled or not.
Proposal 14: Adopt Text Proposal#7.
	Text proposal#7
--------- beginning of text proposal for TS 38.214
[bookmark: _Toc11352161][bookmark: _Toc20318051][bookmark: _Toc27299949][bookmark: _Toc29673224][bookmark: _Toc29673365][bookmark: _Toc29674358][bookmark: _Toc36645588][bookmark: _Toc45810637][bookmark: _Toc75165380]6.2.2	UE DM-RS transmission procedure
The DM-RS transmission procedures for PUSCH scheduled by PDCCH with DCI format 0_1 described in this clause equally apply to PUSCH scheduled by PDCCH with DCI format 0_2, by applying the parameters of dmrs-UplinkForPUSCH-MappingTypeA-DCI-0-2 and dmrs-UplinkForPUSCH-MappingTypeB-DCI-0-2 instead of dmrs-UplinkForPUSCH-MappingTypeA and dmrs-UplinkForPUSCH-MappingTypeB.
When transmitted PUSCH is neither scheduled by DCI format 0_1/0_2 with CRC scrambled by C-RNTI, CS-RNTI, SP-CSI-RNTI or MCS-C-RNTI, nor corresponding to a configured grant, nor being a PUSCH for Type-2 random access procedure, the UE shall use single symbol front-loaded DM-RS of configuration type 1 on DM-RS port 0 and the remaining REs not used for DM-RS in the symbols are not used for any PUSCH transmission except for PUSCH with allocation duration of 2 or less OFDM symbols with transform precoding disabled, additional DM-RS can be transmitted according to the scheduling type and the PUSCH duration as specified in Table 6.4.1.1.3-3 of [4, TS38.211] for intra-slot frequency hopping disabled and as specified in Table 6.4.1.1.3-6 of [4, TS38.211] for intra-slot frequency hopping enabled, and 
If intra-slot frequency hopping is disabled:
-	The UE shall assume dmrs-AdditionalPosition equals to 'pos2' and up to two additional DM-RS can be transmitted according to PUSCH duration, or
If intra-slot frequency hopping is enabled:
-	The UE shall assume dmrs-AdditionalPosition equals to 'pos1' and up to one additional DM-RS can be transmitted according to PUSCH duration.
-------- Unchanged contents are omitted
--------- end of text proposal 



Conclusion
In this contribution, we have the following observations:
Observation 1: In current specification, the procedure is specified assuming that PUSCH scheduled by RAR UL grant is not a PUSCH repetition type-A.
Observation 2: In Rel-16 specification, PUSCH scheduled by RAR UL grant (i.e., without PUSCH repetition) has been covered by PUSCH repetition type-A.
Observation 3: If SSB is prioritized over msg3 (re)transmission, how to support available slot counting depends on whether or not the gNB knows the UE in random access is operating with HD mode or FD mode.
Observation 4: If prioritization between SSB and msg3 (re)transmission is not supported in the specification for HD-FDD RedCap UE, available slot counting with referring to ssb-PositionsInBurst makes no sense.
In this contribution, we have the following proposals:
Proposal 1: Rel-17 specification should differentiate legacy PUSCH repetition type-A scheduled by legacy RAR UL grant and new PUSCH repetition type-A scheduled by new RAR UL grant.
Proposal 2: Option 1 is adopted for interpretation of MCS information field.
· When a UE requests Msg3 repetition, repurposed MCS information field is applied. gNB may schedule Msg3 with (N*K>1) or without (N*K=1) repetition for the UE requesting Msg3 repetition.
· Repetition factor K=1 can be included in one codepoint of the repurposed MCS information field.
· When the UE doesn’t request Msg3 repetition (including legacy UE behavior), the legacy MCS information field is applied. gNB schedules Msg3 without repetition (N*K=1) for the UE not requesting Msg3 repetition.

Proposal 3: Adopt Text proposal#1.
Proposal 4: Adopt Text proposal#2.
Proposal 5: Decision on how to support available slot counting for msg3 PUSCH repetition for HD-FDD RedCap UE should be done in CovEnh WI at January meeting.
Proposal 6: If msg3 (re)transmission is prioritized over SSB, the same mechanism as for FD-HDD UE should be supported for available slot counting (i.e., counting continuous slots).
Proposal 7: A configurability on available slot counting with/without referring to ssb-PositionsInBurst for HD-FDD RedCap UE for msg3 (re)transmission should be provided by new RRC parameter included in SIB1.
Proposal 8: Adopt Text proposal#2.
Proposal 9: Adopt Text proposal#4.
Proposal 10: For msg3 PUSCH retransmission, MCS 0 to 7 are used.
Proposal 11: Adopt Text proposal#5.
Proposal 12: Configured DL monitoring is stopped if that overlaps with a PUSCH scheduled by RAR UL grant in a random-access procedure when the UE requested msg3 PUSCH repetition in the random-access procedure.
Proposal 13: Adopt Text Proposal#6.
Proposal 14: Adopt Text Proposal#7.
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