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1	Introduction
During RAN plenary #78, the release 15 NR specifications were approved. Furthermore, it was agreed that during the first quarter of 2018, RAN1 will continue to focus on the stabilizing of the basic and essential functionalities within the scope of the December drop.
In this contribution, we address the remaining open points on UL data transmission procedure. Specifically, we consider the following point:
· Inter-slot hopping pattern in case of multi-slot PUSCH transmission.
2	Discussion
2.1	Inter-slot hopping pattern in case of multi-slot PUSCH transmission
In RAN1#91 [1], it was agreed that inter-slot and intra-slot hopping for a PUSCH transmission repeated across multiple slots will not be simultaneously enabled.Agreements:
· For PUSCH other than Msg.3 over multiple slots, the intra-slot hopping and inter-slot hopping are not enabled at the same time for a given carrier for a UE.


Furthermore, it was agreed that the frequency hopping offsets are explicitly configured by UE specific RRC signaling. When frequency hopping on PUSCH is enabled and for resource allocation type 1, frequency offsets are configured by higher layer parameter Frequency-hopping-offsets-set:
-	when the size of the active BWP is less than [50] PRBs, one of two higher layer configured offsets is indicated in the UL grant
-	when the size of the active BWP is greater than [50] PRBs, one of four higher layer configured offsets is indicated in the UL grant
When frequency hopping is enabled, the starting RB for each hop is given by:
· 
 for the first hop
· 
 for the second hop

In case of intra slot, hopping, there is one hop within the slot. The position of the hop for PUSCH has not been agreed. However, it was agreed that there will be no RRC signalling in determining the hop (from RAN1#91 [1]):Agreements:
· No additional RRC configuration is needed in determining the hopping boundary for PUSCH

To maximize commonality with PUCCH, the hopping boundary in case of intra-slot hopping can be determined in the same way, i.e. near the middle of the PUSCH transmission. In RAN1#91 [1], the following agreement was made for PUCCH:Agreements:
· The number of symbol in the first hop is floor(N/2), the number of symbol in the 2nd hop is ceil(N/2)


Therefore, we made the following proposal for PUSCH:
Proposal 1: For PUSCH with intra-slot frequency hopping configured and enabled, and with PUSCH duration of N symbols, the hopping boundary is located such that the number of symbol in the first hop is floor(N/2), the number of symbol in the 2nd hop is ceiling(N/2).




In case of intra-slot frequency hopping, the frequency of the first hop is used at the start of the slot, while the frequency of the second hop is used after the hopping boundary. Let  be the symbol number within the PUSCH transmission, such that . Therefore, the starting PRB for each symbol  is given by: 


In case of inter-slot frequency hopping, frequency hopping is performed on every slot. To allow for easy of user multiplexing in complimentary hops (i.e. two users using the same frequency resources but in different slots as shown in Figure 1), even slots use one set of resources, while odd slots use another set of resources. If the user’s first transmission slot is an even numbered slot (e.g. UE2 in Figure 2), the starting RB for each slot is given by:


If the user’s first transmission slot is an odd numbered slot (e.g. UE1 in Figure 2), the starting RB for each slot is given by:





[bookmark: _Ref503357436]Figure 1: Multi-slot PUSCH transmissions with two users on complimentary frequency hops, UE2 skips the third slot (for example not enough UL symbols available).



[bookmark: _Ref503358387]Figure 2: Multi-slot PUSCH transmission with two users on complimentary frequency hops. UE1 starts at an odd slot, while UE2 starts at an even slot.

Proposal 2: In case of a multi-slot PUSCH transmission with inter-slot frequency hopping enabled, and the user’s first PUSCH transmission slot is an even numbered slot, the starting RB for each slot is given by:


In case of a multi-slot PUSCH transmission with inter-slot frequency hopping enabled, and the user’s first PUSCH transmission slot is an odd numbered slot, the starting RB for each slot is given by:



2.2	Clarifications to the Specs
Based on the discussion in section 2.1, we propose the make the following update to 38.214 [2] section 6.3.
----------------------------------------------------- start 38.214 -------------------------------------------------------------
[bookmark: _Toc501048226]6.3	UE PUSCH hopping procedure
In case of resource allocation type 1, whether or not transform precoding is enabled for PUSCH transmission, the UE may perform PUSCH frequency hopping, otherwise no PUSCH frequency hopping is performed. When transform precoding and frequency hopping are enabled for PUSCH, the RE mapping is performed in the following order: the modulated symbols are first mapped across sub-carriers, then across transform precoded symbols within a frequency-hop, then across frequency hops occupying different sets of PRBs.
If a UE is configured by higher layer parameter Frequency-hopping-PUSCH, one of two frequency hopping modes can be configured:
-	Intra-slot frequency hopping, applicable to single slot and multi-slot PUSCH transmission.
-	Inter-slot frequency hopping, applicable to multi-slot PUSCH transmission.
[bookmark: _Hlk503371570]When frequency hopping on PUSCH is enabled and for resource allocation type 1, frequency offsets are configured by higher layer parameter Frequency-hopping-offsets-set:
-	when the size of the active BWP is less than [50] PRBs, one of two higher layer configured offsets is indicated in the UL grant
-	when the size of the active BWP is greater than [50] PRBs, one of four higher layer configured offsets is indicated in the UL grant

For PUSCH with intra-slot frequency hopping configured and enabled, and with PUSCH duration of N symbols, the hopping boundary is located such that the number of symbol in the first hop is floor(N/2), the number of symbol in the 2nd hop is ceiling(N/2). The starting RB during in each symbol  hop is given by:

	,

,





where  be the starting resource within the UL BWP, as calculated from the resource block assignment information of resource allocation type 1 (described in sub-clause 6.1.2.2.2) and is the frequency offset in RBs between the two frequency hops.  is the symbol number within the PUSCH transmission in each slot, such that .  is the duration, in symbols, of PUSCH in each slot.

[In case of inter-slot frequency hopping, hopping happens at each slot boundary. If the user’s first PUSCH transmission slot is an even numbered slot, Thethe starting RB during slot  is given by:

	, ]

If the user’s first PUSCH transmission slot is an odd numbered slot, the starting RB during slot  is given by:

	,




where  is the slot number within a radio frame of the first PUSCH slot of a multi-slot PUSCH transmission,  is the current slot number within a radio frame, where a multi-slot PUSCH transmission can take place,  is the starting resource within the UL BWP, as calculated from the resource block assignment information of resource allocation type 1 (described in sub-clause 6.1.2.2.2) and is the frequency offset in RBs between the two frequency hops.
------------------------------------------------------end 38.214 -------------------------------------------------------------------

Proposal 3: Make updates to specification 38.214 per section 2.2
3	Conclusion
In this contribution, we discussed the remaining open issues related to the uplink data transmission procedure. The following proposals were made:
Proposal 1: For PUSCH with intra-slot frequency hopping configured and enabled, and with PUSCH duration of N symbols, the hopping boundary is located such that the number of symbol in the first hop is floor(N/2), the number of symbol in the 2nd hop is ceiling(N/2).
Proposal 2: In case of a multi-slot PUSCH transmission with inter-slot frequency hopping enabled, and the user’s first PUSCH transmission slot is an even numbered slot, the starting RB for each slot is given by:


In case of a multi-slot PUSCH transmission with inter-slot frequency hopping enabled, and the user’s first PUSCH transmission slot is an odd numbered slot, the starting RB for each slot is given by:


Proposal 3: Make updates to specification 38.214 per section 2.2
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