3GPP TSG-RAN WG4 Meeting #82














         R4-1701361
Athens, Greece, 13th – 17th Feb, 2017
Title: 




Discussion on RRM measurement for Cat.1 UE with 1 Rx
Source: 
Huawei, HiSilicon
Agenda item:
7.23.3
Document for:
Discussion
1. Introduction

In last RAN4 #81 a [1] WF was approved to capture the latest agreements on RRM requirements for category 1 UE with 1 Rx, in which there are still some open issues regarding RRM measurement:
Idle mode mobility
· RSRP and RSRQ offset for reselection are revised
· Intra-frequency reselection
· RSRP offset : 4dB
· Inter-frequency reselection
· re-selection based on ranking : TBD 
· RSRP reselections based on absolute priorities  : TBD 
· RSRQ reselections based on absolute priorities  : 5dB 
Cell identification delay
· Intra-frequency
· Option 1: 600 ms + measurement period (200 ms) = 800 ms
· Option 2: 600 ms + measurement period (400 ms) = 1000 ms
RSRP/RSRQ measurement period

· Investigate following two options
· Option 1: Reuse legacy measurement requirement for both intra-frequency and inter-frequency measurement
· 200ms for intra-frequency measurement
· 480ms for inter-frequency measurement
· Option 2: Relax legacy measurement requirement for both intra-frequency and inter-frequency measurement
· 400ms for intra-frequency measurement
· 960ms for inter-frequency measurement
RSRP/RSRQ measurement accuracy
· Methodology
· Relax requirement by 1dB by reflecting single Rx measurement
· RF calibration improvement
· Option 1: no tightening
· Option 2: Tighten by 1.5dB
· Measurement accuracy requirements at -6dB
· Absolute intra-frequency RSRP measurement accuracy : TBD
· Relative intra-frequency RSRP measurement accuracy : ±4 dB
· Absolute intra-frequency RSRQ measurement accuracy: ±4.5dB
· Absolute inter-frequency RSRP measurement accuracy : TBD
· Relative inter-frequency RSRP measurement accuracy : TBD
· Absolute inter-frequency RSRQ measurement accuracy : ±4.5 dB
· Relative inter-frequency RSRQ measurement accuracy : ±5 dB
In this contribution we provide our view on the above open issues.
2. Discussion
2.1. Measurement accuracy

RAN4 reached consensus that measurement accuracy requirement for Cat.1 UE with 1 Rx is relaxed by 1 dB by reflecting single Rx measurement. The open issue left is on RF calibration margin:
Opt 1: no tightening

Opt 2:  tighten by 1.5dB
As can be seen in justification part of the WID [2], Cat.1 UE with 1 Rx mainly target on wearable devices market. Compared with legacy Cat.1 UE, this new type of UE has limited volume and it’s very challenging to be equipped with 2 receiver chains. Compared with low cost device, e.g. MTC UEs (Cat.0), this new type of UE is expected to have higher data rate requirements and high mobility performance. Relaxing requirement on RSRP/RSRQ measurement accuracy can benefit from the cost but at the price of degrading mobility performance. Actually, UE vendors already have different choices on product that focus on low cost device market, e.g., there are Cat.0 UE, Cat.M1 UE, Cat.NB1 and even Cat.NB2 UE. These kinds of UE can also be used in wearable devices domain. But they can’t support high data rate and achieve high mobility performance, where Cat.1 UE with 1 Rx can gain competitiveness. Thus we shouldn’t further relax the measurement accuracy.
Proposal 1: consider tighten RF calibration margin by 1.5dB for Cat.1 UE with 1 Rx. Specifically, following measurement accuracy requirements are proposed:
· Absolute intra-frequency RSRP measurement accuracy : 5.5 dB
· Relative intra-frequency RSRP measurement accuracy : ±4 dB
· Absolute intra-frequency RSRQ measurement accuracy: ±4.5dB
· Absolute inter-frequency RSRP measurement accuracy : 5.5 dB
· Relative inter-frequency RSRP measurement accuracy : 5.5 dB
· Absolute inter-frequency RSRQ measurement accuracy : ±4.5 dB

· Relative inter-frequency RSRQ measurement accuracy : ±5 dB

2.2. Measurement period
Measurement period in non-DRX in connected mode for legacy LTE UE is 200ms. For Cat-0 UE, measurement period is extended to 400ms considering low power consumption. Note that the sampling rate is also extended to 1 sample/80ms. So the total sample number is the same as that of legacy 200ms period. It means that current accuracy requirements can also be met when measurement period is 200ms by increasing sampling rate to 1 sample/40ms. On the other hand, RSRP measurement is also used in uplink power control. Longer measurement period may lead to longer latency in uplink power adjustment, which might also degrade the throughput. Therefore, we propose reuse legacy measurement period for Cat.1 UE with 1 Rx.
Proposal 2: reuse both legacy intra-frequency and inter-frequency measurement period requirements for Cat.1 UE with 1 Rx:
· 200ms for intra-frequency measurement

· 480ms for inter-frequency measurement

Based on proposal 2, cell identification delay requirement can be derived, which is 600ms (time for cell search) + 200ms = 800ms. 

Proposal 3: reuse legacy intra-frequency cell identification requirements (800ms) for Cat.1 UE with 1 Rx.
2.3. Idle mode mobility
It was agreed that legacy intra-frequency idle mobility requirements can be reused for Cat.1 UE with 1 Rx, including both legacy DRX and eDRX requirements. The remaining issues regarding this part is on RSRP/RSRQ offset for cell reselection. For information, here we list the legacy RSRP/RSRQ offset from LTE:
Existing intra-frequency requirements: 
Reselection based on ranking: 3dB

Existing inter-frequency requirements: 


Reselection based on ranking: 5dB 

RSRP reselection based on absolute priorities: 6dB


RSRQ reselection based on absolute priorities: 4dB
Based on the agreement in [1], measurement accuracy requirements should be relaxed by 1dB to reflect the single antenna measurement for Cat.1 UE with 1 Rx. Thus it’s rational to derive corresponding requirements for Cat.1 UE with 1 Rx by adding 1 dB margin based on the above existing offset. 
Here we propose:

Proposal 4: adopt following RSRP/RSRQ offset for cell reselection requirements:

Intra-frequency case: 

Reselection based on ranking: 4dB

Inter-frequency case: 


Reselection based on ranking: 5dB 


RSRP reselection based on absolute priorities: 7dB

RSRQ reselection based on absolute priorities: 5dB

3. Conclusions

In this contribution we provide further discussion on RRM measurement related requirements for Cat.1 UE with 1 Rx. After discussion the following conclusions are made:
Proposal 1: consider tighten RF calibration margin by 1.5dB for Cat.1 UE with 1 Rx. Specifically, following measurement accuracy requirements are proposed:
· Absolute intra-frequency RSRP measurement accuracy : 5.5 dB
· Relative intra-frequency RSRP measurement accuracy : ±4 dB
· Absolute intra-frequency RSRQ measurement accuracy: ±4.5dB
· Absolute inter-frequency RSRP measurement accuracy : 5.5 dB
· Relative inter-frequency RSRP measurement accuracy : 5.5 dB
· Absolute inter-frequency RSRQ measurement accuracy : ±4.5 dB

· Relative inter-frequency RSRQ measurement accuracy : ±5 dB

Proposal 2: reuse both legacy intra-frequency and inter-frequency measurement period requirements for Cat.1 UE with 1 Rx:
· 200ms for intra-frequency measurement

· 480ms for inter-frequency measurement

Proposal 3: reuse legacy intra-frequency cell identification requirements (800ms) for Cat.1 UE with 1 Rx.
Proposal 4: adopt following RSRP/RSRQ offset for cell reselection requirements:
Intra-frequency case: 

Reselection based on ranking: 4dB

Inter-frequency case: 


Reselection based on ranking: 5dB 


RSRP reselection based on absolute priorities: 7dB

RSRQ reselection based on absolute priorities: 5dB
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