3GPP TSG-RAN WG1 Meeting #79
R1-144986
San Francisco, USA, 17th – 21st November 2014
Agenda item:

6.2.2.1
Source:
Nokia Networks, Nokia Corporation
Title:
Remaining power control issues in dual connectivity
Document for:

Discussion and Decision
1
Introduction
In the last meeting many details related to dual connectivity were agreed. Regarding uplink power control there are still some issues that should decided. In PRACH power control the agreement from the last meeting contains some working assumptions and points to be studied further. Discussion on SRS power control started in the last meeting and continued over email. In this meeting all the details related to PRACH and SRS power control in dual connectivity should be decided. In this contribution we present our views on those issues.
2
Parallel preamble transmissions
In the RAN1#78bis meeting the following agreements was made [1]:
	Agreement:
Prioritization between PRACHs and other channel/signals needs to be specified

Agreements:
· For a UE in a power-limited case, the following are assumed with regards to PRACH prioritization across CGs
· Working assumption: If the difference of the starting time of two transmissions is equal to or less than [33usec] and if the UE applies PCM1

· PCell PRACH > other PRACHs > other channels

· Working assumption: For the case of retransmission of PRACH or UE-initiated PRACH,

· PCell PRACH > other PRACHs > other channels
· Other than above two sub-bullets, on-going transmission is prioritized

· Priority among other PRACHs is up to UE implementation

· It is up to UE implantation that lower prioritized PRACH is power scaled or dropped,
· FFS: If PRACH is dropped, 
· L1 can indicate the dropping to MAC if RAN2 see the need of the indication
· No increment in power ramping is necessary for the retransmission



According to the agreements and working assumptions in the last meeting the priority order of UE UL power allocation is: PCell PRACH > other PRACHs > other channels. But in some cases UE is allowed to make an exception. In the synchronous case if long preamble with a length of 2 or 3 subframes has already started in the previous subframe in SCG, UE can continue that transmission and drop/power scale Pcell PRACH. This operation is described in the first working assumption above. It should be noted that UE transmits PRACH without any timing advance adjustment so the maximum timing difference of two PRACHs may not be exactly the same that is specified for PUSCH/PUCCH/SRS in PCM1. Therefore it may better to rephrase the WA so that the numerical value of [33usec] is not used but in the agreement wording is for example: If the two PRACH transmission (one in MCG and another in SCG) start in the same subframe and UE applies PCM1 (then priority order is PCell PRACH > other PRACHs > other channels).
One additional thing to consider for PCM1 is that large cells that require long PRACH formats are in practice not configured as SCG cells. UE operation and specification could be simplified if long preamble formats were not supported in SCG.
Proposal 1: Consider not to support long PRACH formats in SCG or alternatively rephrase the WA to something like: If the two PRACH transmission (one in MCG and another in SCG) start in the same subframe and UE applies PCM1 (then priority order is PCell PRACH > other PRACHs > other channels).

The second working assumption is related to power control mode 2. The WA states that in certain situations UE is able to take into account PCell PRACH in the later subframe when allocating power to the overlapping PRACH in the earlier subframe. We think that some clarification should be done for this bullet as well. It could be e.g. something like: In the case of overlap of transmission in the earlier starting subframe and retransmission of PRACH or UE-initiated PRACH in the later starting subframe (then priority order is PCell PRACH > other PRACHs > other channels).
Proposal 2: Rephrase the second working assumption to something like: In the case of overlap of transmission in the earlier starting subframe and retransmission of PRACH or UE-initiated PRACH in the later starting subframe (then PCell PRACH > other PRACHs > other channels).
The FFS part of the agreement discusses about UE operation in the case that PRACH is dropped. It should be noted that power ramping is taken into account in msg3 power setting. It is important that MAC layer knows when PRACH is actually transmitted so that unnecessary ramping and unnecessarily high power in PRACH as well as in msg3 transmissions can be avoided. Also in the case of power scaling of PRACH, corresponding scaling in the msg3 power should be considered. UE operation could be simplified if information about the need to reduce the power of PRACH is also indicated to MAC layer, so that higher layers could have an opportunity to avoid future overlaps of PRACH (re)transmissions by postponing lower priority PRACH.

Proposal 3: Msg3 power setting in the PScell should be discussed in the case that PRACH power is scaled or PRACH ramping is disturbed by preamble dropping in the physical layer. Both power scaling and dropping of PRACH should be indicated to MAC, so that gradual power ramping can be realized in the UE.
3
SRS power control
In the last meeting it was agreed [1]:

	Agreement:
· If the transmit power of PUCCH/PUSCH/SRS of a CG is equal to or lower than a guaranteed power configured for the CG, the transmit power is guaranteed

· Except when it is overlapped with a PRACH in the other CG and the UE is power-limited

Agreement:
· In DC PC mode 1, the remaining power is allocated across CGs in case of power limitation with the following priority order

· HARQ-ACK&SR > CSI > Data > SRS
· MCG > SCG for tie-breaks
· FFS: Whether PSeNB or PMeNB is applicable to SRS
· FFS: UE behaviors in case SRS transmission on one or both CGs and UE maximum power is exceeded



Also in the RAN1#77 meeting it was already decided that:
	Agreement:
· In both synchronous and asynchronous cases:

· Within a CG, for the total power allocation, reuse Rel-11 relative priority and power scaling of different channel types



There are different views if the RAN1#77 agreement is related to only PUSCH and PUCCH operation or also for SRS. We think that the principle agreed in RAN1#77 should be applied to SRS as well.
We think that procedure related to SRS power control should be the following:
· Both in DC Power control mode 1 and 2, P^1SCG(i) and P^1MCG(i) (guaranteed power + allocated remaining power) are defined so that also SRS power is taken into account 
· Then release 11 rules are applied within CG so that instead of Pcmax(i), P^1XCG(i) is used in power scaling

Related to DC PCM1 concern has been raised that because P^1XCG(i) changes from subframe to subframe depending on remaining power allocation, this results in SRS power variation. We think that with proper configuration of SRS transmission parameters and high enough P_MeNB and P_SeNB values, the variation can be removed. We think that there is no need to specify exceptions to SRS power scaling and dropping rules compared to earlier releases.
Related to PCM2 it has been argued that taking SRS power into account in the allocation of remaining power would mean that sometimes SRS in the earlier subframe is prioritized over PUCCH/PUSCH in the later subframe. There are two rules that should be considered: 1. Remaining power is allocated to transmission in the earlier subframe 2. SRS has lower priority than PUSCH and PUCCH in the allocation of remaining power. We think in PCM2 very likely configuration is such that P_MeNB + P_SeNB = 100% and then there is no issue, how the remaining power is divided. Therefore we think that it is not a problem to follow the remaining power allocation rule of asynchronous operation also in case of SRS transmission.
Proposal 4: Both in DC Power control mode1 and 2, P^1SCG(i) and P^1MCG(i) (guaranteed power + allocated remaining power) are defined so that also SRS power is taken into account in power allocation

Proposal 5: Release 11 SRS power scaling and dropping rules are applied within CG so that instead of Pcmax(i), P^1XCG(i) is used in power scaling
4
Conclusions
In this contribution we have discussed open uplink power control issues related to dual connectivity. Our proposals are as follows:
Proposal 1: Consider not to support long PRACH formats in SCG or alternatively rephrase the WA to something like: If the two PRACH transmission (one in MCG and another in SCG) start in the same subframe and UE applies PCM1 (then priority order is PCell PRACH > other PRACHs > other channels).

Proposal 2: Rephrase the second working assumption to something like: In the case of overlap of transmission in the earlier starting subframe and retransmission of PRACH or UE-initiated PRACH in the later starting subframe (then PCell PRACH > other PRACHs > other channels).
Proposal 3: Msg3 power setting in the PScell should be discussed in the case that PRACH power is scaled or PRACH ramping is disturbed by preamble dropping in the physical layer. Both power scaling and dropping of PRACH should be indicated to MAC. 

Proposal 4: Both in DC Power control mode1 and 2, P^1SCG(i) and P^1MCG(i) (guaranteed power + allocated remaining power) are defined so that also SRS power is taken into account in power allocation

Proposal 5: Release 11 SRS power scaling and dropping rules are applied within CG so that instead of Pcmax(i), P^1XCG(i) is used in power scaling
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