3GPP TSG-RAN WG4 #80
R4-166495
August 22nd ‒ 26th, 2016
Gothenburg, SE
Agenda item:
4.2.1
Source: 
Qualcomm Incorporated

Title: 
Applicability of UE RF requirements to PUSCH frequency hopping
Document for:
Discussion
1. Introduction

An LS from RAN5 [1] seeks clarification on the applicability of UE RF requirements in section 6.6 of 36.101 to the case of PUSCH hopping.
2. Discussion
Requirements in section 6.6 of TS 36.101 include occupied bandwidth, out-of-band emission, and spurious emissions.  In other words, the requirements of section 6.6 pertain to unwanted emissions transmitted by the UE.  Occupied bandwidth is fairly benign due to the availability of guard bands as part of the transmission bandwidth configuration, so we focus the subsequent discussion on out-of-band emissions and spurious emissions.  In the course of studying unwanted emissions, RAN4 evaluates the level of the emission as well as potential backoff (MPR and/or A-MPR) needed by the UE to be able to comply with such emissions.  RAN4 studies these conditions in static environments.  For example, coexistence analysis has been conducted assuming full-buffer traffic with fixed RB allocations as documented in TR 36.942 while MPR and A-MPR simulations are always performed under static, fixed RB configurations.  
2.1. Impact of frequency hopping and transient period

The question then arises as to the impact of a dynamic environment such as PUSCH frequency hopping.  In practice, it can be expected that in a dynamic environment, transient behavior from the radio circuitry will be observed.  This is due to time-domain responses to transitions in frequency content.  In fact, RAN4 has recognized this and has given consideration to such transients in a dynamic scenario in the ON/OFF time masks of section 6.3.4 of TS 36.101.  In section 6.3.4, transient periods are defined between not only OFF and ON transmission periods, but also at slot boundaries when there is frequency hopping.  The transient periods are defined to be 20 us or in the case of the slot boundary between two frequency hopped transmissions, the total transient period is 40 us (see Figure 6.3.4.3-1 of TS 36.101 and reproduced below in Figure 1).  Moreover, the specifications in TS 36.101 indicate that for these transient periods, “There are no additional requirements on UE transmit power beyond that which is required in subclause 6.2.2 and subclause 6.6.2.3”, where subclause 6.2.2 is maximum output power and 6.6.2.3 is ACLR.    
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Figure 1.  Transient period allowed for frequency hopping (Figure 6.3.4.3-1 of TS 36.101)
Based on the above, we observe that the RAN4 specifiations in section 6.6 apply in static conditions.  Under dynamic conditions such as frequency hopping, transient periods have been defined.  During the transient period, only sub-clause 6.6.2.3 within section 6.6 applies.  However, as noted in [2], a number of the spurious emission requirements come from local regulations and therefore must always apply regardless of 3GPP specifications.  But, not all of the spurious emission requiremnents are regulatory in nature; in fact, many of them are much more stringent than the regulatory requirement, for example NS_07 and NS_15.  It is likely that for these more stringent requirements, the existing conditions (i.e., A-MPR) defined will not suffice under dynamic frequency hopping conditions since they have not been studied in such a manner and they are not required to be met during the transient period.

2.2. Recommendation

The original motivation for the query from RAN5 was a concern that insufficient A-MPR would be taken by the UE to fulfill emission requirements when the RB allocation hops from one portion of the channel to another, where these different portions of spectrum require different amounts of A-MPR.  Since it has been established that the frequency hopping induces a transient period of 40 us, a preferred approach is to evaluate the emissions only during the duration outside of the transient period.  A second approach, if it is deemed absolutely necessary to also evaluate the emissions during the transient period, would require that RAN4 conduct a careful study on conditions necessary to meet emissions during the transient.  Such study would likely involve larger A-MPR for non-regulatory emission requirements such as NS_07 and NS_15 and may require a separate work item.
3. Conclusion
This contribution discusses the applicability of UE RF requirements in Section 6.6 on 36.101.  RAN5 requests feedback on whether the requirements apply when frequency hopping is enabled in the network.  Generally, RAN4 studies requirements under a static environment without hopping.  In dynamic environments, it is expected that transients may occur as a natural consequence of time domain impulse response of the related circuitry.  Therefore, RAN4 has already defined transient periods in its specifications.  These transient periods, for which no requirements apply other than maximum output power and ACLR, pertain generally and including those requirements of section 6.6.  Therefore, it is suggested that RAN5 may consider an approach for measuring the requirements of Section 6.6 outside of the defined transient period. An accompanying LS response is provided in [3].
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