Page 1
[bookmark: _Ref462675860]3GPP TSG RAN WG1 Meeting NR#3	   R1-1716424
Nagoya, Japan, 18th – 21st, September 2017
[bookmark: Source]Agenda item:	6.3.2.2.3
Source: 	Qualcomm Incorporated
Title: 	Long PUCCH over multiple slots
[bookmark: DocumentFor]Document for:	Discussion/Decision
[bookmark: _Ref465963108]Introduction
This is a resubmission of R1-1713434 from last meeting RAN1 90. 
[bookmark: _GoBack]In this contribution, we discuss some open design issues for long PUCCH over aggregated multiple slots.
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The main use case for long PUCCH with aggregated slots is for link budget limited UEs, i.e., UEs at cell edge. For those UEs, since the channel condition is poor, to improve channel estimation quality, it is better to avoid too many hops so that eNB can coherently combine channel cross as many symbols as possible in one hop to improve channel estimation quality. Two hops should still be allowed to achieve frequency diversity. One example of frequency hopping structure cross two slots is illustrated in Figure 1. 


[bookmark: _Ref485146649]Figure 1: Inter-slot hopping for long PUCCH over aggregated slots
Proposal 1: Limit to one frequency hop regardless of the number of aggregated slots. 
· If the number of aggregated slots is odd, the hop occurs in the middle of the middle slot, i.e. symbol 7 for 14-symbol slot or symbol 3 for 7-symbol slot.
Beam sweep for long PUCCH over aggregated slots
If multi-beam PUCCH transmission is configured, then similar to the motivation for allowing frequency hopping across the multiple slots, there is also motivation for allowing transmission over possibly different beams on each of the aggregated slots. The beam for each of the slots may be separately configured, or to reduce the configuration overhead, some fixed beam-cycling pattern may be configured, for example, alternating between the primary and the secondary beam with each successive slot among the aggregated slots.  
Proposal 2: For long PUCCH with aggregated multiple slots, if multi-beam operation is configured, enable inter-slot beam cycling.
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We have the following proposals for design of long PUCCH with aggregated multiple slots.

Proposal 1: Limit to one frequency hop regardless of the number of aggregated slots. 
· If the number of aggregated slots is odd, the hop occurs in the middle of the middle slot, i.e. symbol 7 for 14-symbol slot or symbol 3 for 7-symbol slot.

Proposal 2: For long PUCCH with aggregated multiple slots, if multi-beam operation is configured, enable inter-slot beam cycling.
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