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In RAN2#103 meeting, [1][2] raised the valid issue that the current specification is ambiguous regarding which cell a Random Access procedure is associated with in case of Random Access initiated on SCell. [2][3] (2nd correction) further pointed out that it may lead to the wrong UE behavior in case UE receives a BWP switch for SpCell during RACH and it decides to switch but then re-initiates the Random Access on the wrong cell. Some simple CRs for fixing this were agreed [4][5] where both cells are associated with the Random Access in that case. But a leftover issue raised by [2][3] (1st correction) remains which is that upon RACH on SCell, the DL BWP in SCell is constrained, like other BWPs, by the mutually exclusive RACH and BWP switch, although this constraint is irrelevant for the SCell in FDD. In this contribution, we suggest a better solution to all above issues by replacing the cell-RA association with a BWP-RA association, thus also resolving the latter leftover issue.
Discussion
In NR, as in LTE, a Random Access procedure initiated on the SCell is triggered by a PDCCH order for obtaining timing advance alignment for an sTAG. It should happen only when UL synchronization status is "non-synchronized".  And, as in LTE, the Random Access procedure does not involve the DL of the SCell since the RAR is sent on the DL of the SpCell. This is what motivated excluding the active DL BWP of the SCell from the UL/DL BWP linkage introduced for performing RACH [6].
But another rule was introduced for similar purpose (i.e. preventing from NW and UE to be out-of-sync regarding which BWP is active)  which imposes that Random Access and BWP switching are mutual exclusive, meaning UE cannot pursue both procedures concurrently. And in case a UE receives a BWP switching command (e.g. on PDCCH) while a Random Access procedure is on-going, it choses either to continue the Random Access and delay the BWP switch, or to interrupt and postpone the Random Access procedure after the BWP switch:
	5.15	Bandwidth Part (BWP) operation
[…]
If the MAC entity receives a PDCCH for BWP switching for a Serving Cell while a Random Access procedure associated with that Serving Cell is ongoing in the MAC entity, it is up to UE implementation whether to switch BWP or ignore the PDCCH for BWP switching, except for the PDCCH reception for BWP switching addressed to the C-RNTI for successful Random Access procedure completion (as specified in subclauses 5.1.4 and 5.1.5) in which case the UE shall perform BWP switching to a BWP indicated by the PDCCH. Upon reception of the PDCCH for BWP switching other than successful contention resolution, if the MAC entity decides to perform BWP switching, the MAC entity shall stop the ongoing Random Access procedure and initiate a Random Access procedure after performing the BWP switching; if the MAC decides to ignore the PDCCH for BWP switching, the MAC entity shall continue with the ongoing Random Access procedure on the Serving Cell.

[…]
NOTE:	If a Random Access procedure is initiated on the SCell, both the SCell and the SpCell are associated with this Random Access procedure.



However, in the current status of the MAC specification, this rule also applies to the DL BWP of the SCell which, same as the DL BWP of the SpCell, is therefore constrained by the mutual exclusion of RACH and BWP switch. If this makes sense for TDD where both UL and DL BWP must necessarily be coupled, in FDD the DL BWP of the SCell is totally independent of the on-going Random Access procedure, hence should not be constrained by this rule. Note this is similar to the UL/DL BWP linkage upon Random Access initiation, which does not apply to the DL BWP of an SCell. It should be further noted that this may block without justification an urgent DL BWP switch required by the NW on the SCell for sending some URLLC data on a specific numerology not supported by the current active DL BWP. Figure 1 illustrates this scenario where, for example, the UE fell back to the initial DL BWP (BWP0) after BWP inactivity timer expiration and the numerology matching the URLLC LCH is on BWP1. This does not look like a marginal use case. Note that not being UL time aligned on the SCell does not prevent from receiving the BWP switching command on PDCCH, then the PDSCH carrying URLLC data and then sending back HARQ ACK/NACK on the PUCCH of the SpCell.
Observation 1: A Random Access procedure initiated on an FDD SCell currently blocks without justification any urgent DL BWP switch required by the NW on this SCell. This could be for example for sending some URLLC data on a specific numerology not supported by the current active DL BWP.



[bookmark: _Ref524944706]Figure 1: Unjustified blockage of a BWP switch for DL FDD SCell during an on-going RA on the SCell.

We think this is an abnormal behavior that should be fixed in Rel-15.

Proposal 1: Rel-15 NR should allow running concurrently a Random Access procedure initiated on a FDD SCell and a DL BWP switch on this SCell.

In our view, the above bug results from associating cells with a Random Access procedure, which is too coarse and disallows distinguishing, in FDD, UL and DL BWPs of the same cell in such association. Therefore, we suggest further adding the BWP in the association to make it accurate and reflect the correct behavior, per the below proposals:

Proposal 2: In section 5.15, replace:
“Random Access procedure associated with this Serving Cell” 
with:
“Random Access procedure associated with the active BWP to be switched in this Serving Cell”.

Proposal 3: In section 5.15, replace the note defining the cell association with Random Access procedure with the following notes:
NOTE 1: For paired spectrum, a Random Access procedure is associated with an active UL BWP if a Random Access Preamble or Msg3 is transmitted in this BWP
NOTE 2: For paired spectrum, a Random Access procedure is associated with an active DL BWP if a Random Access Response is received in this BWP
NOTE 3: For unpaired spectrum, a Random Access procedure is associated with an active BWP if a Random Access Preamble is transmitted in this BWP or a Random Access Response is received in this BWP
Note that adding Msg4 reception for the association with the DL BWP in FDD does not bring any additional information for the association. Indeed:
When RA is initiated on the SCell, it is CFRA-only hence there is no Msg4;
When a CBRA is initiated on the SpCell, NW can: 
schedule Msg4 in the SpCell, in which case this is the same BWP and Serving Cell as that already identified by Msg2, hence adding Msg4 adds no information.
schedule Msg4 on the SCell (cross-cc scheduling) with a PDCCH in the SpCell scheduling Msg4 in the DL BWP of an SCell.
In the latter case, the question is what the UE behavior is if a BWP switch command comes along with the DL assignment. This is actually possible since it is already addressed in the current specification by the yellow text after “or” below:

	If the MAC entity receives a PDCCH for BWP switching of a Serving Cell, the MAC entity shall:
1>	if there is no ongoing Random Access procedure associated with this Serving Cell; or
1>	if the ongoing Random Access procedure associated with this Serving Cell is successfully completed upon reception of this PDCCH addressed to C-RNTI (as specified in subclauses 5.1.4 and 5.1.5):
2>	perform BWP switching to a BWP indicated by the PDCCH.


So if Msg4 is included in the association of RA procedure and DL BWP, the green text is not true, but the yellow text is. Then UE will switch. But if Msg4 is not included in the association of RA procedure and DL BWP, both green and yellow texts are true and it ends up the same. 

[bookmark: _GoBack]Now if we allow an FDD SCell to switch its DL BWP during a RA procedure, it will also restart the bwp-InactivityTimer. On the other hand allowing the bwp-InactivityTimer of the FDD SCell to run independently of the RA procedure also makes sense since bwp-InactivityTimer’s only impact is to switch the DL BWP, which we want, by the above proposed changes, to make independent of the RA procedure for the FDD SCell.

Proposal 4: In FDD, the bwp-InactivityTimer of the SCell is managed independently of the RA procedure.
We applied these proposals to Section 5.15 of the MAC specification in an associated CR to 38.321-f30 in [7].
Conclusion
In this contribution, we discussed the issue of the unjustified blockage of a BWP switch for DL SCell in FDD during an on-going RA on the SCell, initially raised in [2][3] (1st correction). We concluded with the below observation and proposals. We provide an associated CR in [7].
Observation 1: A Random Access procedure initiated on an FDD SCell currently blocks without justification any urgent DL BWP switch required by the NW on this SCell. This could be for example for sending some URLLC data on a specific numerology not supported by the current active DL BWP.
Proposal 1: Rel-15 NR should allow running concurrently a Random Access procedure initiated on a FDD SCell and a DL BWP switch on this SCell.

Proposal 2: In section 5.15, replace:
“Random Access procedure associated with this Serving Cell”
with:
“Random Access procedure associated with the active BWP to be switched in this Serving Cell”.

Proposal 3: In section 5.15, replace the note defining the cell association with Random Access procedure with the following notes:
NOTE 1: For paired spectrum, a Random Access procedure is associated with an active UL BWP if Msg1 or Msg3 is transmitted in this BWP
NOTE 2: For paired spectrum, a Random Access procedure is associated with an active DL BWP if Msg2 is received in this BWP
NOTE 3: For unpaired spectrum, a Random Access procedure is associated with an active BWP if Msg1 is transmitted in this BWP or Msg2 is received in this BWP
Proposal 4: In FDD, the bwp-InactivityTimer of the SCell is managed independently of the RA procedure.
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