[bookmark: OLE_LINK3]3GPP TSG RAN WG1 Meeting #90                           R1-1713326
Prague, Czech Republic, 21st – 25th August 2017

[bookmark: _Ref133120545]Source:	Sharp
Title:	Remaining issues on power ramping in NR
Agenda Item:	6.1.1.4.3
[bookmark: DocumentFor]Document for:	Discussion and Decision
Introduction
At RAN1 NR Ad-Hoc#2, the following agreements and notes were made [1].
	Agreements:
· The UE calculates the PRACH transmit power for the retransmission at least based on the most recent estimate pathloss and power ramping
· The pathloss is measured at least on the SS block associated with the PRACH resources/preamble subset
· UE behavior when reaching the maximum power
· If the recalculated power is still at or above the Pc,max
· The UE can transmit at maximum power even if it changes its TX beam

To be discussed further:
· Is the UE required to select the PRACH resources based on the SS block received with the highest SS block RSRP?
· Is the UE is allowed to change SS block used for the pathloss estimate for retransmission?


In this contribution, we share our views for remaining issue on power ramping procedure.
Discussions
[bookmark: OLE_LINK1]SS block re-selection during RACH procedure
One of the discussion point in last meeting is that whether SS block used for Msg.1 transmission (i.e. pathloss estimation and RACH resource) can be changed or not, in case that SS block with the highest SS block RSRP is changed during a RACH procedure.
Option 1: SS block used for Msg.1 transmission is changed if the SS block with higher SS block RSRP is found
Option 1 (a): the previous RACH procedure (e.g. counter of power ramping) is maintained for new SS block
Option 1 (b): the previous RACH procedure is expired and a new RACH procedure is initiated
Option 2: SS block used for Msg.1 transmission is NOT changed during a RACH procedure even if the SS block with higher SS block RSRP than the current SS block is found

In option 1, if the SS block is changed, also the pathloss based on the SS block will be changed. Moreover, since RACH resource is also changed, the counter of power ramping used for previous SS block may not relates to the new SS block and it is natural to initiate new RACH procedure (i.e. option 1 (b)). On the other hand, if the RACH procedure is reset in case that the SS block changes, the UE occupies long time for Msg.1 retransmission without expiration. In addition, in option 1 (b), even in the case of some blockage on some DL beam for short time, the RACH procedure is reset. From that perspective, we slightly prefer option 2.

Observation 1:
· RAN1 should clarify the condition for changing an SS block used for Msg.1 transmission

Expiration condition of Msg.1 retransmission
In LTE, Msg.1 retransmission is expired if the number of retransmission reaches to the maximum value which is indicated by higher layer. Since the counter of Msg.1 retransmission and the counter of power ramping are the same in LTE, only single counter is needed for Msg.1 retransmission.
However, in NR, it was agreed that the counter of power ramping remains unchanged if the UE performs beam switching. It means that the number of power ramping can be different with the number of Msg.1 retransmission. Then it was also agreed that a UE with the maximum power can change its Tx beam with the maximum power. From that perspective, the expiration of Msg.1 retransmission cannot be operated by single counter (i.e. the counter of power ramping) and at least one additional counter is needed.
Regarding the discussion in last meeting, there are mainly 2 alternatives for the additional counter [2][3].
Alt. 1: the counter of Msg.1 retransmission
Alt. 2: the counter of beam switching
For alt. 1, in [2], it was proposed that a UE expires Msg.1 retransmission if the counter of Msg.1 retransmission reaches maximum value. This proposal is based on LTE principle and the occupied time caused by Msg.1 retransmission is stable irrespective of the UE operation. On the other hand, from interference perspective, it may cause large interference if the UE prioritizes power ramping over beam switching before reaching maximum power.
For alt. 2, in [3], it was proposed that a UE expires Msg.1 retransmission if the transmission power reaches maximum value and the counter of beam switching reaches maximum value. The benefit of this proposal is that iterative Msg.1 retransmission with maximum power can be avoided from inter-cell interference perspective. On the other hand, the timing of the expiration (i.e. the number of Msg.1 retransmission) depends on how to perform power ramping and beam switching and it is not controllable by network side. It may be different principle from LTE.

Observation 2:
· RAN1 should clarify the condition for expiring Msg.1 retransmission
Proposal:
· At least one of the following counters is defined separately from the counter of power ramping to define the expiration condition of Msg.1 retransmission
· the counter of Msg.1 retransmission
· the counter of beam switching
Conclusion
In this contribution, we have the following proposal:
Observation 1:
· RAN1 should clarify the condition for changing an SS block used for Msg.1 transmission
Observation 2:
· RAN1 should clarify the condition for expiring Msg.1 retransmission
Proposal:
· At least one of the following counters is defined separately from the counter of power ramping to define the expiration condition of Msg.1 retransmission
· the counter of Msg.1 retransmission
· the counter of beam switching
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