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1. Introduction
During Thursday (21-August-2014) online morning session and a follow-on offline discussion, the way forward in [1] on PRACH handling in dual connectivity was discussed and a few points were raised on the power allocation scheme and priority rule for different PRACH in dual connectivity.
For this document, the aim is to collect views and preferences from different company and provide way forward proposals wherever possible if there is a majority preference. The scope is limited to the following two aspects (captured from the latest version of the Chairman’s notes).

Possible agreements:

· Power allocation for PRACH in both synchronous and asynchronous deployments:

· Transmission power for PRACH is not limited by the configured P_MeNB and P_SeNB

Possible agreements:
· Parallel PRACH handling in power limited case:

· Priority rule: 

· Option 1: PCell PRACH > pSCell PRACH > other PRACHs > other channels/signals

· Option 2: PCell PRACH > other MCG PRACHs > pSCell PRACH > other SCG PRACHs > other channels/signals

2. Power allocation for PRACH in both synchronous and asynchronous dual connectivity
First aspect to consider is whether or not transmission power for PRACH should be limited. If yes, by what value. Based on both online and offline discussions so far, following options are expressed:

Option 1: The configured guaranteed power, P_MeNB and P_SeNB, are not applicable to the whole RACH procedure (including both PRACH and Msg3 (re)transmissions). That is,

· Max power can be allocated by the UE for PRACH and Msg3 (re)transmission is Pcmax,c.
Option 2: The configured guaranteed power, P_MeNB and P_SeNB, are not applicable to PRACH but applicable to Msg3 (re)transmissions. That is,

· The max power can be allocated by the UE for PRACH (re)transmission is Pcmax,c.
· For example, the power can be utilised by Msg3 in one MCG cell is in the range of [Pcmax,c – P_SeNB, Pcmax,c].
Option 3: The configured guaranteed power, P_MeNB and P_SeNB, are applicable to the whole RACH procedure (including both PRACH and Msg3 (re)transmissions). That is,

· For example, the power can be utilised by PRACH and Msg3 in one MCG cell is in the range of [Pcmax,c – P_SeNB, Pcmax,c].
It is encouraged that company’s views and preferences regarding the above options and/or other additional options are to be captured in the following table.
	Company name
	Views and Preferences

	NEC
	Views:

Due to PRACH power ramping, the amount of required power may exceed the value of Pcmax,c – P_SeNB which could sometimes happen in MCG cells due to change in UE operating condition. To ensure the coverage of PRACH is not affected (or not changed from single carrier operation) and that RRC connection to the network is always maintained as much and as quickly as possible, the transmission power should not be limited by the minimum guaranteed power.

To keep the same power reservation handling of Msg3 in PUSCH  and normal PUSCH, it could be ok to cap the max transmission power for Msg3 between Pcmax,c – P_XeNB, Pcmax,c, since repeated transmissions can be combined at eNB.
With these said, we also recognise all 3 options would work for RACH procedure under dual connectivity and differences between them are expected to be marginal. In general we would be ok with any of the 3 options with some slight preference towards Option 1 and Option 2.
Preferences:

Option 1 and Option 2

	Nokia Networks, Nokia Corporation
	Views: We think that there should be only one upper limit for PRACH power (not a range that may change from subframe to subframe depending on what is transmitted in the other CG) because otherwise the MAC controlled power ramping could be disturbed. At least for the MCG we think PRACH should be allowed to use power up to Pcmax,c, otherwise the PRACH coverage of PCell may be reduced. Regarding msg3 full power in all the transmissions and retransmissions may not be needed.
Preferences: Option 2


	Huawei, HiSilicon
	Views: The max power (Pcmax,c) can be allocated for PRACH (re)transmission since PRACH has the highest priority .
Preferences: Option 2


	LG Electronics
	Views: We think as PRACH occurs rather infrequently, giving the highest priority is desirable. 

Preferences: Option 2



	Sharp
	Views: PRACH should have the highest priority without considering power reservation of the CGs. On the other hand, Msg3 is transmitted on PUSCH and should follow the current agreement on PxeNB requirement.
Preferences: Option 2.



	Samsung
	Views: Either we address the problem of potential coverage limitation by making an exception for the RA process (Option 1) or by, rarely, relying on more transmissions (Option 3). It does not make much sense to apply one rule for the RA preamble and another for Msg3. Although Msg3 can benefit from retransmissions, it also requires higher SINR than the RA preamble and should not have additional power restrictions. If there is no traffic on the other eNB, there is no issue for either the RA preamble or Msg3 as Pcmax can be already used. If there is significant traffic on the other eNB, it is likely that the UE is also transmitting HARQ-ACK and/or CSI in which case the RA preamble will not be penalized by priority rules but Msg3 will be. Overall, power limitations can have a bigger impact on Msg3 than on the RA preamble.
Preferences: Option 1 or Option 3


	DOCOMO
	Views: Ensuring at least PCell PRACH power is important to avoid the potential coverage shrink by configuring a guaranteed power for SeNB. Msg3 would be OK because of the HARQ.
Preferences: Option 1 and Option 2


	Texas Instruments
	Views: Initially we thought that the entire RACH process (Msg1, Msg3) should be protected with respect to PUCCH/PUSCH transmissions. However looking at Rel-11 ULPC procedure in 36.213 our understanding is that only PRACH is prioritized over PUSCH/PUCCH in a different TAG i.e. Msg 3 follows normal PUSCH prioritization. Thus, there is no strong need to do differently for DC.
Preferences: Option 2


	Panasonic
	Views: Retransmission of preamble(=PRACH) is more lengthy behaviour than retransmission of message 3. To repeat PRACH consumes more PRACH resources. Therefore, PRACH should be operated as higher successful rate on the initial transmission. Therefore, PRACH should not be restricted to guaranteed power. On message 3 can be HARQ operated. On the other hand, the other CG may transmit PUCCH , which is not HARQ protected. To have the commonality between message 3 and normal PUSCH also make UE implementation simplify. Therefore, message 3 is restricted by the guaranteed power. 

Preference: Option 2.




Main comments:
· PRACH coverage should not be affected.

· Only one upper limit for PRACH Tx power, not a range that can change from subframe to subframe.

· Full power transmission for Msg3 not needed since repeated transmissions can be combined at eNB.

· Rare occurrence of PRACH transmission.
· Although Msg3 can benefit from retransmissions, it also requires higher SINR than the RA preamble and should not have additional power restrictions. Power limitations can have a bigger impact on Msg3 than on the RA preamble.
· In Rel-11 UL PC procedure in 36.213, only PRACH is prioritized over PUSCH/PUCCH in a different TAG i.e. Msg 3 follows normal PUSCH prioritization.

· Retransmission of preamble(=PRACH) is more lengthy behaviour than retransmission of message 3. To repeat PRACH consumes more PRACH resources.
Summary of preferences:

· Option 1: NEC, Samsung, NTT DOCOMO (3)
· Option 2: NEC, Nokia Corp., Nokia Networks, Huawei, HiSilicon, LGE, Sharp, NTT DOCOMO, Texas Instruments, Panasonic (10)
· Option 3: Samsung (1)
Observations and way forward:

· Power allocation up to Pcmax,c for PRACH transmission would ensure no impact to PRACH coverage compare to pre-DC.
· Since Msg 3 reception performance can benefit from HARQ retransmissions, there does not seem to be a strong need to prioritise Msg3 transmissions over normal PUSCH. Similar handling already exist in  Rel-11 UL PC.

· There is a clear majority of preference to go with Option 2. Therefore, it is recommended to:

· The configured guaranteed power, P_MeNB and P_SeNB, are not applicable to PRACH but applicable to Msg3 (re)transmissions.

3. Power PRACH handling in power limited case

Second aspect to consider is whether and how to set priority rule for PRACH among the cells in MCG and SCG, and PRACH priority over other channels/signals. Based on both online and offline discussions so far, following options are expressed:

Option 1: PRACH > other channels/signals (equal priority PRACH among the cells in MCG and SCG)

Option 2: PCell PRACH > pSCell PRACH > other PRACHs > other channels/signals
Option 3: PCell PRACH > other MCG PRACHs > pSCell PRACH > other SCG PRACHs > other channels/signals
It is encouraged that company’s views and preferences regarding the above options and/or other additional options are to be captured in the following table.

	Company name
	Views and Preferences

	NEC
	Views:

Maintaining UL synchronisation to MCG PCell should be the highest priority for not only ensuring UCI feedback on PUCCH is always available but also keeping RRC connection and protecting SRB with the network as per RAN2’s LS. Therefore, at least PCell PRACH should have the highest priority.

Following the same principle, it is also desirable that UL synchronisation to SeNB for UCI feedback should be maintained. Hence, the priority of pSCell PRACH should be higher than for example PRACH on a MCG SCell.

Lastly, the priority amount other PRACHs should be up to UE implementation, similar handling to Rel-10/11 CA.
Preferences:

· Option 2. OK with Option [4]: PCell PRACH > other PRACHs > other channels/signals.
· Priority among other PRACHs is up to UE implementation.

	Nokia Networks, Nokia Corporation
	Views: It should be noted that earlier releases do not support simultaneous PRACH processes in different cells. We think that within CG only one PRACH process can be ongoing at a time. Then it may be simpler to just define that PRACH in MCG has higher priority than PRACH in SCG. 

Preferences: Option 3


	Huawei, HiSilicon
	Views:
If we take RAN2 LS (R1-14107) into account, the PRACH transmission in the PCell is considered more important than PRACH transmission in any other cells. And both option 2 is seems more reasonable for us, since the pSCell is the PCell of SCG, and the PRACH on pSCell could also important than the PRACH transmission in SCell in any CGs. 
Option 1 is similar to the operation in Rel-11 MTA, it is up to UE implementation to handle the power control between PRACH channels. Option 1 is also acceptable us, however we prefer to use option 2 since it is more aligned with RAN2 decision 
Preferences:  Option 2 is preferred.



	LG Electronics
	Views: For simplicity, we prefer Option 3. If there is benefit, Option 2 is okay as well.

Preferences: Option 3



	Sharp
	Views: We prefer a simple solution with MCG > SCG, assuming the access to MCG is more important than SCG.

Preferences: Option 3



	Samsung
	Views: Neither option is needed. It is preferable, and potentially more beneficial, for this to be handled by UE implementation (already have this since Rel-11)
Preferences: No specifications – UE implementation matter.


	DOCOMO
	Views: PCell PRACH should have the highest priority.
Preferences: Option 2 or Option 3.


	Texas Instruments
	Views: Similar view to Huawei. 
Preferences: Option 2


	Panasonic
	Views: 

PRACH has the highest priority to other channels is "shall" requirement.

Pcell PRACH > PSCell > the other PRACH is "should" requirement. 

Or PCell PRACH is prioritized is "shall" requirement. PSCell requirement is rather "should" requirement.
Preference: None is listed.




Comments:

· Maintaining UL synchronisation to MCG PCell to ensure UCI feedback, keeping RRC connection and protecting SRB with the network.
· UL synchronisation to pSCell for UCI feedback in SCG.

· Earlier releases do not support simultaneous PRACH processes in different cells.
· To align with RAN2 LS that PCell PRACH is the most important.
Summary of preference:

· Option 1: 

· Option 2: NEC, Huawei, HiSilicon, NTT DOCOMO, Texas Instruments, [Panasonic] (6)
· Option 3: Nokia Corp., Nokia Networks, LGE, Sharp, NTT DOCOMO (5)
· Option 4: PCell PRACH > other PRACHs > other channels/signals
· NEC (1)
· Option 5: No specifications – UE implementation matter

·  Samsung (1)
Observation and way forward:

· The need to maintaining UL synchronisation to MCG PCell should/shall be the highest priority over other PRACHs and channels is aligned with RAN2’s LS. It is also the clear majority view.
· There is almost equal split of opinion/preference on whether pSCell PRACH should be also prioritised (as the 2nd priority).

· There is also some preference to prioritise PRACH on MCG over PRACH on SCG.

· It is therefore propose to adopt the following prioritisation rule as a compromise:

· PCell PRACH  > other PRACHs > other channels/signals

· Priority among other PRACHs is up to UE implementation.
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