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1. Introduction
2. This contribution is in response to the LS [1] sent to RAN4. 

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	


3. Discussion
4. In the LS [1], RAN1 requests RAN4 to comment on the phase change for the following scenarios between two sTTI transmissions: 
1. Using different output power levels; 

2. Using different bandwidth allocations; 

3. Allocating DMRS symbol(s) and the associated data symbol(s) non-contiguously in time
1. This contribution discusses the magnitude of phase change for the scenarios mentioned above. 

2. Power change between sTTI transmissions

In this section, we assume that the two sTTIs are consecutive to each other or that Tx PLL is not re-tuned in between the two sTTIs. If the PLL is turned OFF or retuned between the two sTTIs then the difference between the steady state phase of the two sTTIs can be random.
There is no specific phase discontinuity spec for LTE in [2]. However, WCDMA standard calls for a phase discontinuity spec with change in transmit power for different types of modulation schemes in section 6.8 in [3]. Transceivers and Power Amplifiers have been specified to meet those phase change specs across transmit power dynamic range.  This gives a reference to achievable phase change which could apply to LTE as well. However, this assumption needs to be validated by chipset vendors and PA vendors since the frequency range for LTE is much larger than that for WCDMA. 

Observation 1:  WCDMA standard [3] calls for a phase discontinuity spec for different modulation schemes over transmit dynamic range in section 6.8 in [3]. This could be a reference for LTE but it needs to be confirmed that chipset vendors and PA vendors can meet that spec for all frequency bands that LTE supports. 
5. Using different bandwidth allocations 
6. In this section, we also assume that the transmit PLL is not turned OFF between the two sTTIs. If the PLL is turned OFF or retuned between the two sTTIs then the difference between the steady state phase of the two sTTIs can be random.
7. When the transmit bandwidth changes without PLL retune, other than the phase change, group delay of the transmit path also changes and it could be of the order of a few tens of usecs. 
8. Observation 2: Group delay changes along with the phase when transmit BW changes. It is unclear if RAN1 is considering the effect of group delay change in their study. 
8.1.  Allocating DMRS symbol(s) and the associated data symbol(s) non-contiguously in time

9. If the Tx PLL is turned OFF in between the two transmissions then the phase difference between the two transmissions could be very random. Also, it is unclear as to how long a gap between the two transmissions is being considered here to comment on the impact to current consumption. Also if there is a frequency hopping involved then it will involve changing the PLL frequency which in turn will result in a random phase difference between the two sTTIs. 
10. Observation 3: The steady state phase of the PLL can be random for every retune.
11. Observation 4: If certain blocks are kept ON during the gap to maintain phase continuity then in case of BW change or power change between the two sTTIs Observations 1 and 2 hold.  







12. Conclusion
In this contribution, the following observations for each of the three cases requested by LS [1] have been made. 
Observation 1:  WCDMA standard [3] calls for a phase discontinuity spec for different modulation schemes over transmit dynamic range in section 6.8 in [3]. This could be a reference for LTE but needs to be confirmed that chipset vendors and PA vendors can meet that over all frequency bands that LTE supports. 
Observation 2: Group delay changes along with the phase when transmit BW changes. It is unclear if RAN1 is considering the effect of group delay change in their study.
Observation 3: The steady state phase of the PLL can be random for every retune. 
Observation 4: If certain blocks are kept ON during the gap to maintain phase continuity then in case of BW change or power change between the two sTTIs Observations 1 and 2 hold.  
Observation 5: In the LS [1] to RAN4, the maximum tolerable phase difference has not been specified. Without that limit it is not easy for RAN4 to commit to a number.  
Proposal 1: The above observations to be included in the response LS to RAN1. 
Proposal 2: RAN4 to request RAN1 to specify the maximum tolerable phase difference between the two sTTIs for the purpose of reusing DMRS. 
Proposal 3: RAN4 to request RAN1 to specify the maximum time difference being considered between the two sTTI transmissions. This gap will help RAN4 to determine impact on current to keep some blocks ON during that gap to maintain phase continuity. 
Proposal 4: RAN4 to request RAN1 to specify the maximum group delay change tolerable for the purpose of reusing DMRS. 
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