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1 Introduction
LS related to SRS hopping was sent by RAN1 in [1] as below. This contribution discusses this issue and provides related reply.
RAN1 is discussing the possibility of enabling SRS hopping across different OFDM symbols within a slot. For an X-port SRS resource spanning N adjacent OFDM symbols within the same slot, all X ports may be sounded in each of the N symbols but in a different portion of the band for each symbol. 
In addition to other aspects that need to be investigated in RAN1, RAN1 respectfully asks RAN4 on guidance on UE RF implementation aspects that may place constraints (e.g., the maximum frequency span of the SRS hopping bandwidth) of the SRS hopping pattern, e.g., taking into account the required time for frequency re-tuning (if re-tuning needed) or transient period if re-tuning is not needed. 
Note that RAN1 also made a related agreement as follows 
·  Support switching between partial bands for SRS transmissions in a CC

· At least when an UE is not capable of simultaneous transmission in partial bands in a CC 

· Consider RF retuning requirement for partial band switching

· Note: definition of partial band is equivalent to “bandwidth part” definition in wider bandwidth operation agenda item
2. Actions:

To RAN 4
ACTION: 
RAN1 respectfully asks RAN4 to provide guidance on constraints if introducing SRS hopping across different OFDM symbols within a slot. 
2 Discussion

SRS hopping cross different OFDM symbols within a slot can be related to several cases, each case has different implementation so corresponding to different constraints:

1. UE only supports partial bands in a CC with one RF chain, so it needs retuning between partial bands to support SRS hopping;
2. UE supports partial bands in a CC with multiple RF chain, so it does not need retuning between partial bands to support SRS hopping. However, transient period for PA ramping up is needed;

3. UE can support the whole band in a CC with one RF chain, so it does not need retuning between partial bands to support SRS hopping. However, transient period due to power change between symbols may be needed;

For case 1, UE retunes between partial bands or bandwidth part in a CC is caused by UE RF bandwidth adaptation, so the required time for SRS hopping should be the same as the time for UE RF bandwidth adaptation for intra-band operation. The LS in [2] has captured the RAN4 agreements on it as below:
· How fast is the UE RF bandwidth adaptation?
· Transition time (RF aspects)

· For intra-band operation, at least for sub6, the transition time can be up to 20 µs if the center frequency is the same before and after the bandwidth adaptation, regardless other conditions listed in the LS

· For intra-band operation, at least for sub6, the transition time is 50~200 µs if the center frequency is different before and after the bandwidth adaptation, regardless other conditions listed in the LS
· For inter-band operation, at least for sub6, the transition time can be up to 900 µs, regardless the conditions listed in the LS. RAN1 should note that this time does not include AGC settling time which is covered in baseband aspects.
If SRS hopping only considers partial bands in a CC, then 50~200us is needed according to above LS no matter how large the maximum frequency span of the SRS hopping bandwidth is.

For case 2, UE OFF to ON transient period should be considered. For NR, the location of OFF to ON transient period has not been decided yet. If the transient period is out of the slot, then it should be 0us, if it is within the slot, it should be [5us or 10us] for sub 6GHz and 5us for above 6GHz [4] which depend on further decision in RAN4.
For case 3 the transient period between two symbols, some discussions can be found in [5]. It depends on the gain imbalance performance and whether the gain is compensate in baseband or RF. It is a UE RF requirement and needs more discussions in RAN4. However, it should not be larger than LTE requirement 40us (20us in each symbol), and more probably it is expected not to be larger than twice OFF to ON transient period which is [10us or 20us] for sub 6GHz and 10us for above 6GHz [4].
Conclusion
This contribution discusses the constraints if introducing SRS hopping across different OFDM symbols within a slot and corresponding LS can be found in another contribution.
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