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Discussion and Decision
1
Introduction

In their LS to RAN2 [1], RAN1 has indicated that P0,NOMINAL_PUSCH, P0,NOMINAL_PUCCH and PREAMBLE_INITIAL_RECEIVED_TARGET_POWER should reflect the uplink interference level at the eNB, and since this interference level can change relatively rapidly, these parameters may need to be updated relatively frequently. In this LS, RAN1 has further indicated as follows:

· Update rates significantly more often than once per hour are expected for these parameters (updates rates as often as once per second or even more often has been mentioned in RAN1 discussions).

· On the P0,NOMINAL_PUSCH, P0,NOMINAL_PUCCH, accumulative power control provided via PDCCH can also take into account the uplink interference level, but such accumulative power control should be reset at (1) cell change, (2) when entering/leaving RRC active state, (3) when an update of the parameters P0 UE PUCCH / P0 UE PUSCH (i.e. the UE specific part of the overall P0 parameters) are received and (4) when the UE resynchronizes. On the PRACH, such handling using PDCCH is not provided.

· RAN1 would like to continue discussion with RAN2 to understand/conclude if the parameters mentioned above can be provided by means of normal system-information-delivery procedures or if some other mechanisms are needed.
Currently, the working assumption in RAN2 is that (1) P0,NOMINAL_PUSCH, P0,NOMINAL_PUCCH and PREAMBLE_INITIAL_RECEIVED_TARGET_POWER are broadcasted over and (2) whenever broadcast parameters are modified (updated) the system info modification procedure is used, where the eNB utilises the PAGING message to trigger acquisition of MIB and SIB1 to SIB8 for RRC_IDLE UEs, and MIB, SIB1 and SIB2 for RRC_CONNECTED UEs. If P0,NOMINAL_PUSCH, P0,NOMINAL_PUCCH and PREAMBLE_INITIAL_RECEIVED_TARGET_POWER are updated with the frequency indicated in the RAN1 LS (i.e. significantly more often than once per hour, possibly often as once per second or even more), and the system info modification procedure is applied every time these parameters are updated, it is expected that this will heavily impact the UE battery life (especially for RRC_IDLE UEs). This contribution proposes how this issue could be addressed.
2
Discussion

PREAMBLE_INITIAL_RECEIVED_TARGET_POWER
The UE controls the initial random access (RA) preamble transmission power based on this broadcast parameter. As indicated in the RAN1 LS, this parameter takes into account the uplink interference level and may need to be updated quite frequently. Otherwise, the initial RA preamble transmission power may be too low (which could result in excessive RA preamble retransmissions or even RA procedure failure) or too high (which could result in high inter-cell interference levels). However, such frequent updating of this broadcast parameter is expected to heavily impact the UE battery life.

In order to allow frequent updating of this parameter without impacting the UE battery life, a similar mechanism supported in UMTS can be applied also to LTE. I.e., a validity timer could be defined for this parameter, and the UE can be mandated to reacquire this parameter right before performing the RA procedure if the validity timer has expired. However, reacquisition of this broadcast parameter right before the RA procedure would lead to increased call setup delays. Then, in order to minimize the call setup delay with this approach, it is preferable to include this parameter in the MIB (i.e. the system information with the shortest periodicity). RAN1 has indicated in their past LS to RAN2 that the P-BCH should be limited to 40bits including CRC [2], and currently the working assumption in RAN2 is that the MIB consists of (1) DL system BW [4bits], (2) number of transmit antennas [4bits], (3) PHICH configuration [3bits (FFS)], (4) SFN [8bits] and (5) CRC [16bits]. So this the MIB can still accommodate PREAMBLE_INITIAL_RECEIVED_TARGET_POWER of 5bits. The validity timer can be included in SIB2.
Proposal 1: PREAMBLE_INITIAL_RECEIVED_TARGET_POWER [5bits] is included in the MIB.

Proposal 2: PREAMBLE_INITIAL_RECEIVED_TARGET_POWER is associated with a validity timer included in SIB2.

Proposal 3: When performing the RA procedure, UEs shall reacquire PREAMBLE_INITIAL_RECEIVED_TARGET_POWER from the MIB if the validity timer associated with PREAMBLE_INITIAL_RECEIVED_TARGET_POWER has expired.

P0,NOMINAL_PUSCH
The UE controls the PUSCH transmission power based on this broadcast parameter. As indicated in the RAN1 LS, this parameter takes into account the uplink interference level and may need to be updated quite frequently. Otherwise, the PUSCH transmission power may be too low (which could result in excessive UL-SCH HARQ retransmissions or even UL-SCH HARQ failure) or too high (which could result in high inter-cell interference levels). However, such frequent updating of this broadcast parameter is expected to heavily impact the UE battery life. It is noted that power control provided via PDCCH can also take into account the uplink interference level, but not for PUSCH transmissions immediately after the RA procedure (i.e. it will take several power control commands on the PDCCH until the uplink interference level is taken into account sufficiently).

In order to allow frequent updating of this parameter without impacting the UE battery life, the same mechanism proposed for PREAMBLE_INITIAL_RECEIVED_TARGET_POWER can be considered. However, there would be no more space in the MIB considering the 40bit P-BCH requirement indicated by RAN1.

An alternative solution could be to include P0,NOMINAL_PUSCH in the RA response. P0,NOMINAL_PUSCH can be always made present in the beginning of the RA response, and the UE should reflect the P0,NOMINAL_PUSCH value to the PUSCH transmission power from the first UL-SCH transmission.
Proposal 4: P0,NOMINAL_PUSCH is included in the RA response.

Proposal 5: When performing the RA procedure, UEs shall reflect P0,NOMINAL_PUSCH in the RA response from the first UL-SCH transmission.

P0,NOMINAL_PUCCH
The UE controls the PUCCH transmission power based on this broadcast parameter. As indicated in the RAN1 LS, this parameter takes into account the uplink interference level and may need to be updated quite frequently. Otherwise, the PUCCH transmission power may be too low (which could result in high misdetection levels of CQI, SR and HARQ-Ack) or too high (which could result in high inter-cell interference levels). However, such frequent updating of this broadcast parameter is expected to heavily impact the UE battery life. It is noted that power control provided via PDCCH can also take into account the uplink interference level, but not for PUCCH transmissions immediately after the RA procedure (i.e. it will take several power control commands on the PDCCH until the uplink interference level is taken into account sufficiently).

In order to allow frequent updating of this parameter without impacting the UE battery life, the same mechanism proposed for P0,NOMINAL_PUSCH can be considered.

Proposal 6: P0,NOMINAL_PUCCH is included in the RA response.

Proposal 5: When performing the RA procedure, UEs shall reflect P0,NOMINAL_PUCCH in the RA response from the first PUCCH transmissions.

3
Conclusion
RAN2 is requested to discuss the issues/solutions identified in this contribution. NTT DOCOMO will be happy to draft a CR and/or a LS to RAN1 reflecting RAN2 decision / discussion.
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