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Introduction
[bookmark: _Hlk525462591]The feature lead summary document on Rel-17 RedCap maintenance from RAN1 #110bis-e captures the discussion on various issues [1]. One issue that was extensively discussed but not resolved is related to Msg1/MsgA retransmission timeline. In this contribution we provide further views on this issue and make a proposal.
Discussion
The issue was originally raised in a contribution to RAN1 #110bis-e [2] and seeks to provide clarification to the following text from TS 38.213 related to retransmission of a PRACH preamble [3, clause 8.2] (and also to similar text in [3, clause 8.2A]).
	[bookmark: OLE_LINK6][bookmark: OLE_LINK7]If the UE does not detect the DCI format 1_0 with CRC scrambled by the corresponding RA-RNTI within the window, or if the UE detects the DCI format 1_0 with CRC scrambled by the corresponding RA-RNTI within the window and LSBs of a SFN field in the DCI format 1_0, if included and applicable, are not same as corresponding LSBs of the SFN where the UE transmitted PRACH, or if the UE does not correctly receive the transport block in the corresponding PDSCH within the window, or if the higher layers do not identify the RAPID associated with the PRACH transmission from the UE, the higher layers can indicate to the physical layer to transmit a PRACH. If requested by higher layers, the UE shall be ready to transmit a PRACH no later than  msec after the last symbol of the window, or the last symbol of the PDSCH reception, where  is a time duration of  symbols corresponding to a PDSCH processing time for UE processing capability 1 assuming  corresponds to the smallest SCS configuration among the SCS configurations for the PDCCH carrying the DCI format 1_0, the corresponding PDSCH when additional PDSCH DM-RS is configured, and the corresponding PRACH. For , the UE assumes  [6, TS 38.214]. For a PRACH transmission using 1.25 kHz or 5 kHz SCS, the UE determines  assuming SCS configuration .


The proponent company raised the issue that the above text does not provide sufficient clarity with regard to the random access procedure for a Rel-17 RedCap UE either with or without SSB in an active DL BWP. In the case of an active DL BWP with SSB, the argument is that the case has broader coverage than legacy UEs. Specifically, for a Rel-17 RedCap UE:
1) the SSB is either a CD-SSB or an NCD-SSB;
2) the RedCap UE is operating in TDD, FD-FDD, or HD-FDD.

Since NCD-SSB and HD-FDD are not supported for legacy UEs, the presumption is that the scope of the existing specification text does not fully extend to the Rel-17 RedCap UE. In our view, however, the existing specification text makes no mention of the type of SSB (i.e., its applicability is not limited to only CD-SSB). Nor does the text preclude HD-FDD UEs from its scope (i.e., its applicability is not limited to only duplexing methods supported for legacy UEs). Therefore, our view is that the existing specification also applies to Rel-17 RedCap UE and no clarification on random access behavior for Rel-17 RedCap UEs is necessary for the case of an active DL BWP with SSB.

However, the case of an active DL BWP without SSB is worth considering. As discussed in [2], this includes the case where the RedCap UE is configured with an initial DL BWP without SSB. Before transmission of the PRACH preamble, however, the RedCap UE may need to measure the SSB outside its initial DL BWP to meet the RAN4 requirements on UL timing accuracy requirements. Then the UE would need to retune or switch to another BWP to measure the SSB and then retune/switch back again to the initial UL BWP (in the case of TDD). If the retuning/switching for measurement happens after the RAR window, the concern is that the UE may not be able to meet the current requirement for transmission of the PRACH no later than  msec after the last symbol of the window, or the last symbol of the PDSCH reception. Thus, in this case clarification of RedCap UE behavior is necessary.

One of the points of discussion in [1] was related to the intended meaning of “If requested by higher layers” in the above quoted text from [3]. In our view, the request by higher layers specifically applies to the transmission of PRACH, and the immediately preceding text clearly states the conditions under which the higher layers can indicate to the physical layer to transmit a PRACH. As such, our understanding is that when the physical layer receives a request for PRACH transmission, it must obey the  msec timeline requirement per the current specification.

For a Rel-17 RedCap UE that must retune for measuring the SSB outside its initial BWP, the following options can be considered.
Option 1: An extended timeline for PRACH transmission ( msec) is specified;
Option 2: The timeline for PRACH transmission is up to UE implementation.

There is no clear understanding of the justification for the timeline being currently limited to no later than  msec after the last symbol of the window, or the last symbol of the PDSCH reception. For example, we are not aware of any RAN2 requirement that is satisfied by this timeline. The PRACH is transmitted only in the configured ROs and the timeline imposes a further time constraint on the ROs that can be used. For CFRA, the UE is assigned a dedicated PRACH preamble either through RRC signalling or DCI (with a PDCCH order). In the former case, the assigned PRACH preamble is semi-statically configured for an indefinite period. In the latter case, the assigned PRACH preamble is reserved for use in response to the current order. However, it is not clear that the specified retransmission timeline is designed to enable the reserved PRACH preamble resource to be released by the gNB after a specified time. A delay in any single retransmission attempt is not expected to have a serious impact on the RA procedure because the gNB may reserve the PRACH resource at least for the duration of the maximum number of RA attempts.

Thus, it is not clear that relaxing the timeline for Rel-17 RedCap UEs would enable optimization of higher layer procedures. Furthermore, such relaxation should take into account the time for retuning or BWP switching performed by the UE for SSB measurement, for which it may be necessary to obtain feedback from RAN4. Our preference is not to specify an extended retransmission timeline (Option1) since the benefits of such optimization are not clear. Thus, our preference is to leave the timeline for PRACH transmission up to UE implementation (Option 2).

Proposal: For a Rel-17 RedCap UE configured with a DL BWP that does not support a SSB, the timeline for Msg1/MsgA retransmission is up to UE implementation.

To clarify the above proposal in the specification, we have the following text proposal for adoption in TS 38.213.
	Reason for change:
	When a Rel-17 RedCap UE configured with an active DL BWP that does not include a CD-SSB or an NCD-SSB, it may no be ready to transmit a PRACH no later than  msec after the last symbol of the window, or the last symbol of the PDSCH reception.

	
	

	Summary of change:
	Add a clarification to RedCap UE procedures in TS 38.213, clause 17.1.

	
	

	Consequences if not approved:
	A Rel-17 RedCap that is unable to meet the timeline will not be able to complete the random access procedure.


[bookmark: _Toc114216135]17.1	RedCap UE procedures
[bookmark: _Hlk111189459]<Unchanged text omitted>
When a RedCap UE is performing Type-1 or Type 2 random access procedure within an active DL BWP without the SS/PBCH blocks that the UE used to obtain SIB1 or the SS/PBCH blocks provided by NonCellDefiningSSB, requested by higher layers, the UE shall be ready to retransmit a PRACH based on its implementation.
<Unchanged text omitted>
Conclusions
In this contribution, we discuss the issue of clarification of specification on Msg1/MsgA retransmission timeline for a Rel-17 RedCap UE configured with an active DL BWP with or without an SSB. The following proposal is made and a corresponding text proposal for TS 38.213 is provided.
Proposal: For a Rel-17 RedCap UE configured with a DL BWP that does not support a SSB, the timeline for Msg1/MsgA retransmission is up to UE implementation.
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