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[bookmark: _Hlk521259925]In Rel-16, the PUSCH repetition was specified for DG and CG PUSCH transmission to enhance reliability for URLLC. However, there were some issues remaining regarding the details of frequency hopping and value ranges of number of repetitions. The related agreements are as follows, 
Agreements:
For PUSCH repetition type B, support the following frequency hopping:
· Inter-PUSCH-repetition FH
· Details FFS
· Inter-slot FH
· FFS Intra-PUSCH-repetition FH 
Agreements:
For PUSCH repetition type A and type B, the number of bits to indicate numberofrepetitions is 3. 
· {1, 2, [3], 4, [6], 7, [8], 12, 16} are supported.
FFS whether to have a limit on the number of nominal repetitions in a slot
Agreements:
· For the initial Type 1 CG PUSCH transmission with PUSCH repetition type B, 
· If one and only one of DCI formats 0_1 and 0_2 is configured with PUSCH repetition type B, the TDRA table corresponding to the DCI format (0_1 or 0_2) configured with PUSCH repetition type B is used. 
· If both 0_1 and 0_2 are configured with PUSCH repetition type B, the TDRA table corresponding to DCI format 0_1 is used.
· Note: For the initial Type 1 CG PUSCH transmission with PUSCH repetition type B, the case of none of the DCI formats 0_1 and 0_2 is configured with PUSCH repetition type B is an error case
· For the initial Type 1 CG PUSCH transmission, if it is configured with PUSCH repetition type A, use the TDRA table for USS in Rel-15.
· For the initial Type 1 CG PUSCH transmission with PUSCH repetition, the number of repetitions is provided via numberofrepetitions if it is present in the corresponding TDRA table; otherwise, the number of repetitions is provided by repK.
FFS the value range of repK is extended for R16 repetition type A and/or type B

In this contribution, we will discuss on remaining issues on PUSCH enhancements for URLLC.

Discussion on inter-PUSCH-repetition frequency hopping
For PUSCH type B, the inter-PUSCH-repetition frequency hopping is supported. The remaining issues lie in that whether hopping is based on nominal repetition or actual repetition.
When segmentation is needed when repetition is across slot boundary, the number of symbols in the actual transmissions can be variant, thus impacts diversity gain. When hopping is based on nominal repetition, the number of symbols in each hop can be ensured to the extent to be the same such that diversity gain can be better ensured. Therefore, we propose to support nominal-repetition-based inter-PUSCH-repetition FH. 
Proposal 1: Inter-PUSCH-repetition frequency hopping is based on nominal repetition.

Discussion on number of PUSCH repetitions
In Rel-15, the number of PUSCH repetitions supported are 1, 2, 4 and 8. Therefore, at least for PUSCH repetition type A, the number of 8 should be supported to maintain consistence with Rel-15 UEs. 
For PUSCH repetition type B, considering that the repetition occurs within one slot, a four-symbol transmission can be configured with 3 repetitions to occupy a whole slot without crossing slot boundary. Therefore, it is proposed to at least support 3 for PUSCH repetition type B. 
Proposal 2: Support 3 and 8 as the number of repetitions for PUSCH repetition type A and B.

As for the value range of repK configured in RRC signaling, it is proposed that the values are extended directly for R16 repetition type A and type B.
Proposal 3: Value range of repK is extended for R16 repetition type A and type B.

Conclusions
In this contribution, we discussed remaining issues on PUSCH enhancements for URLLC . The proposals are summarised as follows:
Proposal 1: Inter-PUSCH-repetition frequency hopping is based on nominal repetition.
Proposal 2: Support 3 and 8 as the number of repetitions for PUSCH repetition type A and B.
Proposal 3: Value range of repK is extended for R16 repetition type A and type B.

Text proposal

---------------------------------------<Start of text proposal for 38.214 Section 6.3.2>--------------------------------------
In case of inter-repetition frequency hopping, the starting RB in each hop is given by:
	,


where i = 0, …, numberofrepetitions - 1, and  is the starting RB within the UL BWP, as calculated from the resource block assignment information of resource allocation type 1 (described in Clause 6.1.2.2.2) and is the frequency offset in RBs between the two frequency hops. 
[details to be added when agreements become available].
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